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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental_in liaison with ISQ_also take part in the wark

ISO collabarates closely with the

International
International
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ISO 11960:2

It is the inten
option of the
quarter immg
no longer be

This Internat
edition.

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting. ‘Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.

P

[«

rawn to the possibility that some of the elements of this document may be the subject of
nall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 67, Materials,)equipment and offshore strud
, petrochemical and natural gas industries, Subcommittee.SC 5, Casing, tubing and drill pip

dition cancels and replaces the third edition (1ISO_11960:2004) and its Technical Corrige
D04/Cor.1:2006, which have been extensively technically revised.

tion of ISO/TC 67 that either this edition or the previous edition of ISO 11960 be applicable,
purchaser (as defined in 4.1.39), for a period of six months from the first day of the cal
diately following the date of publicationof-this edition, after which period the previous editio
applicable.
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Introduction

This |

nternational Standard is based on APl Spec 5CT.

Users of this International Standard are advised that further or differing requirements can be needed for
|nd|V|duaI apphcatlons This Internatlonal Standard is not mtended to inhibit a vendor from offermg, or the

This
verba

[«

e N

e N

Deta

affec
forin
user

ident
previ
dama
chan

¢

BHOULD is used to indicate that a provision is not mandatory, but RECOMMENDED as good practice;

BHALL is used to indicate that a provision is MANDATORY;

VAY is used to indicate that a provision is OPTIONAL.

Is of the major changes (additions, modifications and "deletions) agreed by the committe
the performance of the products or the technical reqtirements applicable to the products,
formation in Annex L. While efforts have been madeto ensure the accuracy of the changes
pf this International Standard is advised to consider the total technical content and not only
fied. The user is ultimately responsible for.tecognising any differences between this ed
bus edition of this International Standard. ISO expressly disclaims any liability or responsibi
ge resulting from inappropriate use of.this International Standard on the basis of any inac
pes identified.

lication. This
plternative is
¢d, it is advisable that the vendor identify any variations from this Internatlonal Standard| and provide
ils.
nternational Standard includes requirements of various nature. These are identified by the yse of certain
| forms:

b, and which
are provided
ndicated, the
the changes
tion and the
ity for loss or
curacy in the
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INTERNATIONAL STANDARD

ISO 11960:2011(E)

Petroleum and natural gas industries — Steel pipes for use as
casing or tubing for wells

1

1.1

cope

This International Standard specifies the technical delivery conditions for steel pipe$ |(casin

g, tubing and

pup jpints), coupling stock, coupling material and accessory material and establishes ‘requiremegnts for three

Prodiict Specification Levels (PSL-1, PSL-2, PSL-3). The requirements for PSI51-are the

Inter

PSL-R and PSL-3, for all Grades except H-40, L-80 9Cr and C110, are contained in Annex H.

For
and 4

By a
other

This

— buttress thread casing (BC);
— mon-upset tubing (NU);

— external upset tubing (EUJ);

$hort round thread casing (SC);

integral tubing conngetions (1J).

basis of this

ational Standard. The requirements that define different levels of standand technical reqlirements for

ipes covered by this International Standard, the sizes, masses and. wall thicknesses as w
pplicable end-finishes are listed in Tables C.1 and C.2 and Tables E)1 and E.2.

jreement between the purchaser and manufacturer, this Intermational Standard can also
plain-end pipe sizes and wall thicknesses.

nternational Standard is applicable to the following comnections in accordance with APl Spe

bng round thread casing (LC);

bl as grades

be applied to

C 5B:

ouplings and

by ISO/API

the following

For guch connections,/this International Standard specifies the technical delivery conditions for g

thread protection...Supplementary requirements that can optionally be agreed for enhanced leak resistance
conngctions (KC)'are given in A.11 SR22.

This [International Standard can also be applied to tubulars with connections not covered

stangards.

1.2 The four groups of products to which this International Standard is applicable include

grades of pipe:

— Group 1: All casing and tubing in Grades H, J, K, N and R;

— Group 2: All casing and tubing in Grades C, L, M and T,

— Group 3: All casing and tubing in Grade P;

— Group 4: All casing in Grade Q.

©1S0

2011 — All rights reserved
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1.3

Casing sizes larger than Label 1: 4-1/2 but smaller than Label 1: 10-3/4 can be specified by the

purchaser to be used in tubing service, see Tables C.1, C.23, C.27 and C.28 or Tables E.1, E.23, E.27 and

E.28.

1.4 Supplementary requirements that can optionally be agreed between purchaser and manufacturer for
non-destructive examination, fully machined coupling blanks, upset casing, electric-welded casing, tubing and
pup joints, impact testing, seal ring couplings, test certificates, tensile testing and sulfide stress cracking

testing are gi

ven in Annex A.

1.5 This International Standard is not applicable to threading requirements.

NOTE Di

anasianal SHSOS aaeHB e

specifications,

2 Confo

2.1

In the intereg

technical analysis, that certain of the normative documents listed in Clause 3 and prepared by ISO/TC

other ISO T|
relevant doc
Materials (A
the running

Application g
from the use
thus conside

2.2 Units

In this Intern
States Custo
be used, with

Products m4
equivalent a
Standard as

For data exj

Dual referencing of normative references

gatging—practice;

as well as instruments and methods for inspection of threads are given in APl Spec 5B.

‘mance

ts of world-wide application of this International Standard, ISO/TC 67 hds decided, after de

echnical Committee are interchangeable in the context of the’ relevant requirement wit
iment prepared by the American Petroleum Institute (API), thesAmerican Society for Testin

ext following the ISO reference and preceded by “orfor example “ISO XXXX or API'Y

of the preceding ISO reference. However, both results are acceptable and these document
Fed interchangeable in practice.

of measurement

btional Standard, data are expressed.invboth the International System (SI) of units and the U
mary (USC) system of units. For & specific order item, it is intended that only one system of
out combining data expressed,in the other system.

jauge

failed
67 or
n the
) and

bTM) or the American National Standards Institute (ANSH, These latter documents are cifed in

YY”.

f an alternative normative document cited in this mannér will lead to technical results different

S are

nited
units

nufactured to specifications’ expressed in either of these unit systems shall be consi
nd totally interchangeable:-“Consequently, compliance with the requirements of this Intern

ressed in the Sh-a comma is used as the decimal separator and a space as the thous

arional
expressed in one system provides compliance with requirements expressed in the other sysfem.

ered

ands

separator. For data expressed in the USC system, a dot (on the line) is used as the decimal separator and a

space as the|

In the text, data in‘Slunits are followed by data in USC units in parentheses.

thousands,separator.

Separate ta

csfor data ovproeenr{ N Sl units and USC units are gi\/nn nAnnex C and Annex E rncpnr‘ﬁ

sely.

Figures are contained in Annex D and express data in both Sl and USC units.

© 1SO 2011 — All rights reserved
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3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 80000-1, Quantities and units — Part 1: General

ISO 643, Steels — Micrographic determination of the apparent grain size

ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO ¢
mach

ISO ¢
K, N,

506-2, Metallic materials — Brinell hardness test— Part 2: Verification and calibratic
ines

508-1, Metallic materials — Rockwell hardness test — Part 1: Test method (scalesA, B, C,
T

ISO 6508-2, Metallic materials — Rockwell hardness test— Part 2: Verification and calibrati

mach

ines (scales A, B, C,D, E, F, G,H, K, N, T)

ISO $892-1, Metallic materials — Tensile testing — Part 1: Method oftest at room temperature

ISO 7}
Tens|

[500-1, Metallic materials — Verification of static < uniaxial testing machines
jon/compression testing machines — Verification and calibtation of the force-measuring syst

ISO 8501-1, Preparation of steel substrates before application of paints and related produ

asse
subs

ISO ¢
perip|

ISO ¢
curre

ISO ¢
trans

ISO ¢
perip|
longi

ISO ¢

ISO ¢

ssment of surface cleanliness — Part 1: Rust\grades and preparation grades of un
rates and of steel substrates after overall removal of previous coatings

D303, Seamless and welded (except submerged arc-welded) steel tubes for pressure pur
heral ultrasonic testing for the detection of longitudinal imperfections
ht testing for the detection of imperfections

D305, Seamless steel tubes)for pressure purposes — Full peripheral ultrasonic testing for theé
Verse imperfections

D402, Seamless_and welded (except submerged arc-welded) steel tubes for pressure pur,
heral magnetic\ transducer/flux leakage testing of ferromagnetic steel tubes for the
udinal imperféctions

0513, Metallic materials — Calibration of extensometers used in uniaxial testing

n of testing

Dl El FI GI H}

bn of testing

em

Part 1:

cts — Visual
coated steel

poses — Full

D304, Seamless and welded (except submerged arc-welded) steel tubes for pressure purpdses — Eddy

b detection of

poses — Full
detection of

D598, Seamless steel tubes for pressure purposes — Full peripheral magnetic transducer

flux leakage

testing of ferromagnetic steel tubes for the detection of transverse imperfections

ISO 9764, Electric resistance and induction welded steel tubes for pressure purposes — Ultrasonic testing of
the weld seam for the detection of longitudinal imperfections

ISO/TR 9769, Steel and iron — Review of available methods of analysis

ISO/TR 10400, Petroleum and natural gas industries — Equations and calculations for the properties of

casin

g, tubing, drill pipe and line pipe used as casing or tubing

ISO 11484, Steel products — Employer's qualification system for non-destructive testing (NDT) personnel

©1S0
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ISO 13665, Seamless and welded steel tubes for pressure purposes — Magnetic particle inspection of the
tube body for the detection of surface imperfections

ISO 13678, Petroleum and natural gas industries — Evaluation and testing of thread compounds for use with
casing, tubing, line pipe and drill stem elements

ISO 15156-2, Petroleum and natural gas industries — Materials for use in H,S-containing environments in oil
and gas production — Part 2: Cracking-resistant carbon and low-alloy steels, and the use of cast irons

ISO/IEC 17011,

conformity assessment bodies

Conformity assessment— General requirements for accreditation bodies accrediting

ISO/IEC 170

ANSI/NACE
Corrosion Cr

ANSI/NACE
Induced Cra

ANSI/NACE
environment

API RP 5A3,
Elements

API TR 5C3,
Casing or Tu

API Spec 5B
Threads

ASNT SNT-T
ASTM A370,
ASTM A751,
ASTM A941,
ASTM B117,
ASTM E4, S

ASTM E10, J

D5, General requirements for the competence of testing and calibration laboratories

TMOQ177-2005, Laboratory Testing of Metals for Resistance to Sulfide Stress Cracking’and S
acking in H,S Environments

TM0284-2003, Evaluation of Pipeline and Pressure Vessel Steels for Resistance to Hydr
bking

MRO175/1ISO 15156, Petroleum and natural gas industries — Matetials for use in H,S-contz
5 in oil and gas production

Recommended Practice on Thread Compounds for Casing; Tubing, Line Pipe, and Drill
Technical Report on Equations and Calculations<for Casing, Tubing, and Line Pipe Usg
bing,; and Performance Properties Tables for Casing and Tubing

Specification for Threading, Gauging and. Thread Inspection of Casing, Tubing, and Ling|

C-1A, Recommended Practice No- SNT-TC-1A — Non-Destructive Testing

Standard Test Methods and Befinitions for Mechanical Testing of Steel Products

Standard Test Methods, ‘Practices, and Terminology for Chemical Analysis of Steel Product|
Standard Terminology Relating to Steel, Stainless Steel, Related Alloys and Ferroalloys
Standard Pragtice for Operating Salt Spray (Fog) Apparatus

andard Rractices for Force Verification of Testing Machines

btandard Test Method for Brinell Hardness of Metallic Materials

tress

bgen-

ining

Stem

bd as

Pipe

2]

ASTM E18, Standard Test Methods for Rockwell Hardness of Metallic Materials

ASTM E23, Standard Test Methods for Notched Bar Impact Testing of Metallic Materials

ASTM E29, Standard Practice for Using Significant Digits in Test Data to Determine Conformance with
Specifications

ASTM E83, Standard Practice for Verification and Classification of Extensometer Systems

ASTM E112,

ASTM E213,

Standard Test Methods for Determining Average Grain Size

Standard Practice for Ultrasonic Testing of Metal Pipe and Tubing

© 1SO 2011 — All rights reserved
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ASTM E273, Standard Practice for Ultrasonic Testing of the Weld Zone of Welded Pipe and Tubing

ASTM E309, Standard Practice for Eddy-Current Examination of Steel Tubular Products Using Magnetic
Saturation

ASTM E543, Standard Practice for Agencies Performing Nondestructive Testing
ASTM E570, Standard Practice for Flux Leakage Examination of Ferromagnetic Steel Tubular Products
ASTM E709, Standard Guide for Magnetic Particle Testing

fqn of Oilfield

d Protectoré, IADC/SPE Drilliﬁg Conf’ere.ncé, New Orléans, LA, 20-23 February 1983

MIL-$TD-810c, Military Environmental Test Methods, 10 March 1975

4 Terms, definitions, symbols and abbreviated terms

4.1 Terms and definitions

For lhe purposes of this document, the terms and definitions .given in ASTM A941 for hgat treatment
operations and the following apply.

411
accepsory material
seanjless casing or tubing, or seamless thick-walled tubes or mechanical tubes, or bar stock off hot forgings
used|for the manufacture of accessories

41.2
API threads
threads as specified in API Spec 5B

41.3
arc burn
localised point of surface melting-caused by arcing between an electrode or ground (earth) and the product
surfafe

NOTEH Contact marks,\which are intermittent marks adjacent to the weld line of EW pipe resulting [from electrical
contapt between the electrodes supplying the welding current and the pipe surface, or contact marks respilting from the
use of a spectrometenfor the detection of steel chemical composition, are not arc burns.

414
carlgad
quantity‘of product loaded on a railway car for shipment from the product-making facilities

41.5
casing
pipe run from the surface and intended to line the walls of a drilled well

4.1.6
connection
threaded assembly of tubular components

41.7

controlled cooling

cooling from an elevated temperature in a pre-determined manner to avoid hardening, cracking or internal
damage, or to produce a desired microstructure or mechanical properties

© 1SO 2011 — All rights reserved 5
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41.8
coupling

2011(E)

internally threaded cylinder for joining two lengths of threaded pipe

41.9

coupling blank
unthreaded material used to produce an individual coupling

41.10

coupling material
thick-walled seamless tube used to manufacture coupling blanks

NOTE THe main difference between coupling material and coupling stock is that coupling material has no man

NDE inspecti

41.1

coupling stgck

coupling ma

4112
defect
imperfection
International

41.13

electric-weldled pipe

pipe having
addition of fi
welding is g€¢

4114
full-body
complete crg

4115
full-length
complete len

4.1.16
handling tig
sufficiently ti

4.1.17
heat
metal produd

requirements (see 10.15). See Clause 9 for mandatory NDE requirements for finished couplings,

rial that meets the coupling stock requirements

Standard

one longitudinal seam formed by electric-resistanceZor electric-induction welding, withoy
ler metal, wherein the edges to be welded are méchanically pressed together and the he
nerated by the resistance to flow of electric current

ss-section of the product

gth of the product (end-to-end)

t

ht that the coupling cannot be removed except by the use of a wrench

ed byia-single cycle of a batch melting process

Hatory

of sufficient magnitude to warrant rejection of the product based on criteria defined in this

t the
At for

41.18

heat analysi

)

chemical analysis representative of a heat as reported by the metal producer

41.19

imperfection
discontinuity in the product wall or on the product surface that can be detected by a NDE method included in

Table C.42 o

4.1.20
inspection

r Table E.42 of this International Standard

process of measuring, examining, testing, gauging or otherwise comparing a unit of product with the
applicable requirements
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1

inspection lot

lot

definite quantity of product manufactured under conditions that are considered uniform for the attribute to be
inspected

41.2

2

inspection lot sample
one or more units of product selected from an inspection lot to represent that inspection lot

41.2

inspeetionlot-size

3

number of units of product in an inspection lot

41.2
inter
quen
atat

4.1.2

U
rupted quenching

ching in which the product being quenched is removed from the quenching medium while t
emperature substantially higher than that of the quenching medium

label|1
dimepsionless designation for the size or specified outside diameter that'may be used when orde

41.2

label| 2
dimepsionless designation for the mass per unit length that miay be used when ordering pipe

4.1.2
leng

h

piecq of pipe that may be plain-end, threaded, or.threaded and coupled, that is in accordance W

requi

4.1.2

rements in Table C.27 or Table E.27 of this international Standard

B

linear imperfection

impe

[fection which includes, but is not limited to, seams, laps, cracks, plug scores, cuts and goug

NOTH See API Std 5T1.

41.2

¢

manufacturer
one ¢r more of the following, depending on the context: pipe mill; processor; threader; coupling 1

pup-j

bint manufacturer; accessory manufacturer

NOTH See. Clause 14.

41.3

non-li

impe

D

he product is

ing pipe

ith the range

hanufacturer,

rfection

rfection which includes, but is not limited to, pits and round-bottom die stamping

NOTE See API Std 5T1.

413
pipe

1

casing, tubing and pup joints as a group

41.3
pipe
firm,

©1S0

2
mill
company or corporation that operates pipe-making facilities
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4.1.33
plain-end pipe
pipe, either upset or non-upset, furnished without threads

4.1.34
processor
firm, company or corporation that operates facilities capable of heat-treating products made by a pipe mill

4.1.35

product

pipe, coupling, coupling stock, coupling material, coupling blank or accessory material, either individually or
collectively a ieable

nnl
PrPhCaoic

7]
o))

4.1.36
product tes{ block
test block removed from the product, the tensile test specimen or through-wall hardness test ring

4.1.37
pup joint
casing or tubling of length shorter than Range 1, see Table C.27 or Table E.27

4.1.38
pup-joint material
standard cading or tubing, or thick-wall tubes or mechanical tubes, or bar stock used for the manufactfre of
pup joints

4.1.39
purchaser
party responsible for both the definition of requirements for asproduct order and for payment for that order

4.1.40
quench cragk
crack in stee| resulting from stresses produced during the transformation from austenite to martensite

NOTE THis transformation is accompanied by an increase in volume.

4.1.41
seamless pipe
wrought steel tubular product made without a weld seam

NOTE It |s manufactured byyhot-working steel, and if necessary, by subsequently cold-working or heat-treating, or a
combination of these operatiéns;“to produce the desired shape, dimensions and properties.

4.1.42
skelp
hot-rolled stdel-strip used for manufacturing EW pipe

4.1.43

special end-finish

threads with thread form and features, manufacturing specifications, dimensions, connection make-up and
performance properties which are beyond the scope of this International Standard

4.1.44

standardised test block

test block, certified to a mean hardness number, used for the verification of the performance of hardness
testing machines

4.1.45

thread protector
cap or insert used to protect threads and seals during handling, transportation and storage

8 © 1SO 2011 — All rights reserved
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4.1.46
tubing

pipe placed in a well to produce or inject fluids

4.1.47

upper critical temperature

Ar3

temperature at which austenite begins to transform to ferrite during cooling

4.2 Symbols and abbreviated terms

I1ISO 11960:2011(E)

BC API Spec 5B buttress thread casing connection

By maximum bearing face diameter

CS coupling stock

Cy Charpy V-notch impact test minimum absorbed energy
CVN Charpy V-notch

D specified outside diameter for pipe

d calculated inside diameter

EMI electromagnetic inspection

EU API| Spec 5B external upset tubing contiection

EW electric-welded process

HBW Brinell hardness, when testin@with a tungsten carbide ball
HRC Rockwell hardness C-scale

ID inside diameter

IJ API Spec 5B integral tubing connection

k a constant-used in the calculation of elongation

LC API Spee’'5B long round thread casing connection

N (heat-treat process) full-body, full-length normalised

N&T normalised and tempered

NDE non-destructive examination

NIST National Institute of Standards and Technology

NU API Spec 5B non-upset tubing connection

oD outside diameter

PE unthreaded pipe either upset or non-upset

PSL product specification level

Q quenched and tempered

RC regular coupling

S seamless process (when not referencing the chemical element sulfur)
Sc minimum acceptable result of the ANSI-NACE TM0177-2005 Method B test
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SCC special clearance coupling

SSC sulfide stress cracking

SC API| Spec 5B short round thread casing connection
SR supplementary requirement

SF special end finishing

specified wall thickness

T&C threaded and coupled
ugcC United States customary (units)
UT ultrasonic testing
w specified outside diameter for regular couplings with API threads
/4 specified outside diameter of special clearance couplings with API threads
YS|ax specified maximum yield strength
YShin specified minimum vyield strength
5 Information to be supplied by the purchaser

5.1 Gradg

The purchas|
of Grades C
15156-2 or A
(hydrogen su

NOTE TH
application. It

s C90, T95 and C110

er should refer to 1ISO 15156-2 or ANSI-NACEdR0175/ISO 15156-2 for guidance on the ysage
D0, T95 and C110. Particular attention should be given to the application of Grade C110 ip ISO

NSI-NACE MR0175/ISO 15156-2 SSC Regions 2 or 3, as this material is not suitable for al
Ifide-containing) service applications.

e SSC test is for quality control purposes only and does not qualify the material for any specific sour s
s the product user's responsibility \to énsure that the product is suitable for the intended application.

5.2 Casin

5.21 Wheh enquiring or placing orders for pipe manufactured in accordance with this Interna
Standard, the purchaser shalkspecify the following:

sour

Ervice

fional

Requirement Reference
Standard ISO 11960 or API 5CT
Quantity
Type of pipe|or-couplings
Casing:
Threaded or plain-end 8.12.1, Table C.1 or Table E.1
Type of connection: SC, LC or BC 8.12.2, Table C.1 or Table E.1
or other connection
With or without couplings 8.12.2, Table C.1 or Table E.1
Special clearance couplings — BC 9.6, Tables C.1, C.33 or Tables E.1,
E.33
Special clearance couplings with special bevel — BC 9.6
Label 1 or specified outside diameter Table C.1 or Table E.1
Label 2 or specified mass or wall thickness Table C.1 or Table E.1
Grade and type where applicable Tables C.1, C.4 or Tables E.1, E.4
Range length 8.6, Table C.27 or Table E.27
Seamless or electric-welded 6.1, Table C.3 or Table E.3
10 © ISO 2011 — Al rights reserved
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Critical thickness for special end-finish couplings, stock or blanks

Delivery date and shipping instructions
Inspection by purchaser

I1ISO 11960:2011(E)

7.6.6

Annex B

5.2.2 The purchaser shall also state on the purchase agreement the requirements, where applicable,
concerning the following stipulations, which are at the purchaser’s option:

Requirement
Heat treatment
Lower alternative impact test temperature

Impact testing for Group 1 Grades N80 type Q and R95, Group 2

(except M6B5) and Graup 3

Reference

6.2, Table C.3 or Table E.3
7.3.7

7.5.6, A.10 SR16

Impart testing for Group 1 Grades H40, J55, K55, N80 type 1
Casing jointers — SC and LC

Alterpative drifting requirements

Casing with couplings detached

Coupling make-up (other than power-tight)
Coupling grade

Seal ring couplings

Heat|and supplementary analyses

Additjonal markings

Pipe coatings

Matefial certification

Prodyict Specification Level (PSL-2 or PSL-3)
Alterpative grades or heat treatments of coupling
Statigtical tensile test - Grades C90, T95, C110
Combination couplings

Redycing couplings - Groups 1, 2 and 3

5.2.3| The following may be agreed between purchaser and manufacturer:

7.5.1, A.10 SR16
8.7

8.10

8.14

8.14

9.2

9.9, A.8SR13
10.3

11

121

13.2, A.9 SR15
Annex H

9.2

A.12 SR38

9.7

9.8

Reqyirement Reference

Upset — Grade C110 6.1

Coldrotary straightening - Grade Q125 6.3.6

Statigtical tensile testing 7.2.4,A.12 SR38

Statigtical impact testing 7.3.8, A.7 SR12

Impagt of Group 1 non-heat-treated pipe 7.5.1, A.10 SR16

Sulfige stress cracking test~Grades C90 and T95 7.14

Sulfige stress cracking test-and test solution — Grade C110 7.14, A.13 SR39

Thread and storage compound 8.14

Waivjng NDE of Group 1 couplings in Grades H40, J55 and K55 9.12.3

Coupling thread sufface treatment - Grade Q125 only 9.15

Redyced section tensile specimens — Grade Q125 10.4.6

Additjonal hardness testing 10.6.2

Alternative hydrostatic test pressures 10.12.3

Plaintend Grade Q125 casing hydrostatic testing 10.12.2

Non-destructive examination 10.75, AZSRT, A3SRZ, A.5 SR10
and A.6 SR11

Marking requirements 11

Thread protectors 12.2

Coupling blanks — Grade Q125 only 9.4.2, A.4 SR9

Upset casing — Grade Q125 only A.5 SR10

Electric-weld casing and pup joints — Grades P110 and Q125 A.6 SR11

Alternative F factor for statistical impact testing A.7.2 SR12.2

Special end-finish for casing, couplings or pup joints 8.12.6,9.11.2

Special size and wall thickness — plain-end pipe 8.2

Enhanced leak resistance LC connections A.11 SR22

© 1SO 2011 — All rights reserved
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5.3 Tubing

5.3.1 When enquiring or placing orders for pipe manufactured in accordance with this International
Standard, the purchaser shall specify the following:

Requirement Reference
Standard ISO 11960 or API 5CT
Quantity
Type of pipe or couplings
Tubing:
Non-upset, external-upset or integral joint Table C.2 or Table E.2
Threaded. plain-end. or other connection 8.12
With or without couplings 8.12
Regular couplings with special bevel — NU, EU 9.10, Tables C.24, C.34 and/€.35
or Tables E.24, E.34 and E.35
Specigl clearance couplings — EU 9.6, Tables C.24, C.35
or Tables E.24 and E(35
Label 1 or specified outside diameter Table C.2 or Table.E.2
Label 2 or specified mass or wall thickness Table C.2 or Table E.2
Grade and type, where applicable Table C.2 or Fable E.2, Table C.4 jor
Table E.4
Range lengtt 8.6, Table-C.27 or Table E.27
Seamless or|electric-welded 6.1, Jable C.3 or Table E.3
Critical thickmess for special end-finish couplings 746
Critical thicknpess for accessory material 7.6.6
Delivery datgd and shipping instructions
Inspection by purchaser Annex B
5.3.2 The |purchaser shall also state on the purchaseagreement the requirements, where appligable,

concerning the following stipulations, which are at the purchaser’s option:

Requirement Reference
Heat treatmgnt 6.2, Table C.3 or Table E.3
Lower alterngtive impact test temperature 7.3.7

Impact testing for Group 1 Grades N80 type @ and R95, Group 2 7.5.6, A.10 SR16
(except M65) and Group 3

Impact testing for Group 1 Grades H40,.U55, N80 type 1 7.5.1, A.10 SR16
Alternative dfift requirements 8.10

Extended lerigth upset 8.11.6
Rounded noge for EU 8.12.3
Coupling make-up (other than’power-tight) 8.14

Tubing with ¢ouplings detached 8.14

Coupling grape 9.2

Alternative gfadesiorheat treatments of coupling 9.2
Combination|ceuplings 9.7

Reducing couplings — Grmlpe 1, 2and 3 98

Seal ring couplings 9.9, A8 SR13
Heat and supplementary analyses 10.3

Additional hardness testing 10.6.2
Additional markings 11

Pipe coatings 12.1

Material certification 13.2, A.9 SR15
Product Specification Level (PSL-2 or PSL-3) Annex H
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5.3.3 The following may be agreed between purchaser and manufacturer:

Requirement Reference

Statistical tensile test 7.2.4, A.12 SR38

Statistical impact testing 7.3.8, A.7 SR12

Impact testing of Group 1 non-heat-treated pipe 7.5.1, A.10 SR16

Sulfide stress cracking test — Grades C90 and T95 7.14

Extended length upsets — EU 8.11.6

Upset length — regular or extended 8.11.6

Thread and storage compound 8.14

Special end-finish for tubing, couplings or pup-joints 8.12.6,9.11.3

Waivjng NDE of Group T couplings in Grades H40, J55 and K55 9.12.3

Additlonal hardness testing 10.6.2

Alterpative hydrostatic test pressures 10.12.3

Non-flestructive examination 10.15, A.2 SR1, A:3'SR2, A.5 SR10
and A.6 SR11

Markjng requirements 11

Thread protectors 12.2

Electfic-weld tubing and pup joints — Grade P110 A.6 SRM

Spedal size and wall thickness 8.2

Casing used for tubing 8.2) Table C.27 or Table E|27

5.4 | Coupling stock, coupling material and accessory material

5.4.11 When enquiring or placing orders for coupling.stock, coupling material or accesgory material
manyfactured in accordance with this International Standard; the purchaser shall specify the folloying:

Reqyirement Reference

Standlard ISO 11960 or API 5CT
Quartity

Kind pf product: coupling stock, coupling material or accessory

matefial

Outside diameter and tolerances 8.2

Wall thickness and tolerances 8.2

Straightness tolerance 8.9.2

Length 8.6

Grade and type, where applicable Tables C.3 & C.4 or Tables E.3 & E.4
Impaft requirements or-critical thickness 7.4

Inspgction by purchaser Annex B

Critical thickness for-special end-finish accessory material 7.6.6

Wall thickness verification of special end-finish accessory material 10.13.4

Delivery date*and shipping instructions

5.4.2| ““The purchaser shall also state on the purchase agreement the requirements, wherg applicable,
concerning the Tollowing stipulafions, which are at the purchaser’s option:

Requirement Reference

Heat treatment 6.2, Table C.3 or Table E.3
Statistical tensile testing 7.2.4,A.12 SR38
Statistical impact testing 7.3.8, A.7 SR12
Impact testing 7.5.3, A.10 SR16
Sulfide stress cracking test — Grades C90 and T95 7.14

Sulfide stress cracking test and test solution — Grade C110 7.14, A.13 SR39
Heat and supplementary analyses 10.3

Additional markings 11

Material certification 13.2, 13.3, A.9 SR15
Product Specification Level (PSL-2 or PSL-3) Annex H
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6 Process of manufacture

6.1 General

The product furnished to this International Standard shall be made to a fine-grain practice. Steel made to a
fine-grain practice contains one or more grain-refining elements, such as aluminium, niobium (columbium),
vanadium or titanium in amounts intended to result in the steel having a fine austenitic grain size.

Pipe furnished to this International Standard shall be made by the seamless or electric-weld process as shown
in Table C.3 or Table E.3 and as specified on the purchase agreement. Pup joints shall be made from the
materials listed in 4.1.37. Material for couplings, coupling stock and coupling material shall be manufactured

by the seam|

Ol P | l " i 4 P T et + + " n
oo PIULLSS. LUIUSUTAWTT tUDUIAl Produtis WILNUUL approprialc ricat tcauliclit dic Tt aLlLoptl

Accessory mpaterial for casing and tubing shall be seamless unless otherwise specified on the“purd

agreement.

Electric-weld
requirement

Grade C110

Grade Q125
specified on

ed Grade P110 pipe and Grade Q125 casing shall be provided only when, the “suppleme
n A.6 SR11 is specified on the purchase agreement.

shall not be upset unless agreed between the purchaser and manufactGrer.

upset casing shall be provided only when the supplementary‘requirement in A5 SR
he purchase agreement.

6.2 Heat freatment

6.2.1

Product sha
Table E.3 fo

shall be hes
treated full-d

upsetting. In
mill (i.e. stre

critical tempgq

The weld sed
(1 000 °F) or

Gengdral

| be heat-treated in accordance with a documented procedure as stipulated in Table O
the particular grade and type specified onithe purchase agreement. Heat-treated upset
t-treated full-body, full-length after upsetting. Product requiring heat treatment shall be
ody, full-length. Heat-treated upset\product shall be heat-treated full-body, full-length

ch-reduced) shall be considered normalised, provided the exit temperature is above the
rature (A4r3) for the steel beingsprocessed and the pipe is air-cooled.

m of electric-welded pipe~shall be heat-treated after welding to a minimum temperature of 5
processed in such a manner that no untempered martensite remains.

nble.

hase

ntary

10 is

3 or
pipe
heat-
after

Hividually heat-treated coupling blanks-are acceptable. All pipe processed through a hot-sfretch

Ipper

10 °C

6.2.2 Group 1 (except H40)

For Grades 55 and K55product the heat treatment (see Table C.3 or Table E.3) is at the manufactyrer’s
option unles$ a specifie, type of treatment, consistent with Table C.3 footnote b or Table E.3 footnote| b, is
specified on the purchase agreement.

Grade N80 Type'1 product shall be normalised or, at the manufacturer's option, shall be normalised and
tempered. Grade N8QQ product shall be quenched and tempered

Grade R95 s

hall be quenched and tempered.

Additional requirements for PSL-2 and PSL-3 products are specified in Annex H.

6.2.3 Grou

p2

When requested by the purchaser, the manufacturer shall produce evidence to show that the tempering
practice will result in the pipe attaining the minimum tempering temperature.

Grade L80 13Cr may be subject to embrittlement when tempered below 620 °C (1 150 °F). When all product
meets the requirements in 7.3, 7.4.5, 7.5.3 and 10.7, no further precautions are necessary.

14
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NOTE In this International Standard when the symbol L80 is used alone it covers Grades L80 Type 1, L80 9Cr and
L80 13Cr.

6.3 Straightening

6.3.1 Groups 1 (except Grade R95) and 3
No specific methods are required.

Additional requirements for PSL-2 and PSL-3 products are specified in Annex H.

6.3.2| Grade R95

Grade R95 product shall be subjected to no tensile or expansion cold-working, except that which is incidental
to ngrmal straightening operations, and to no more than 3 % compressive cold-working, after the final
tempgring operation.

Addijonal requirements for PSL-2 and PSL-3 products are specified in Annex H:
6.3.3] Grades M65 and L80

Grades M65 and L80 shall not be subjected to cold working after the final heat treatment, ejcept for that
which is incidental to normal straightening operations. Grades M65 and L80 product rotary-stfaightened at

tempgratures less than 480 °C (900 °F) shall not contain rollkmarks that exceed the maximyim hardness
specified in Table C.5 or Table E.5; however:

— 1oll marks that are not detectable by feel and have*no measurable surface deformation arg acceptable
vithout further evaluation;

ocumented procedure not to exceedsthe maximum hardness specified in Table C.5 or Table E.5 are

— %oll marks that are not more severe than those previously evaluated and verified by the manpfacturer in a
cceptable without further evaluation;

— product with severe roll marks shall be either rejected or stress-relieved at 480 °C (900 °F) mjnimum.

6.3.4] Grades C90 and T95
Grades C90 and T95 product may be subjected to cold rotary-straightening if, subsequent to th¢ cold rotary-
straightening operation;the pipe is heated to a minimum temperature of 480 °C (900 °F) for stress-relieving.
When necessary, light/gag-straightening for Grades C90 and T95 shall be permitted.

Addifjonal reqtirements for PSL-2 and PSL-3 products are specified in Annex H.

6.3.5| ,Grade C110

Product, when necessary, shall be either cold rotary straightened followed by stress relief at 30 °C to 55 °C
(50 °F to 100 °F) below the final specified tempering temperature, or hot rotary straightened with an exit
temperature not more than 165 °C (300 °F) below the final specified tempering temperature. When necessary,
light gag straightening shall be permitted.

6.3.6 Grade Q125

Gag-press straightening or hot rotary-straightening at 400 °C (750 °F) minimum at the end of rotary-
straightening is acceptable (unless a higher minimum temperature is specified on the purchase agreement). If
hot rotary-straightening is not possible, the product may be cold rotary-straightened provided it is then stress-
relieved at 510 °C (950 °F) or higher. Product may be cold rotary-straightened without subsequent stress-
relieving only by agreement between purchaser and manufacturer.
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6.4 Traceability

6.4.1

General

The manufacturer shall establish and follow procedures for maintaining heat and/or lot identity until all
required heat and/or lot tests are performed and conformance with specification requirements has been

shown.

6.4.2 Seria

The serial num

to maintain t
Each length
which the len
Each length
uniquely nun
been heat-tr
piece. When
uniquely nun

lengths, are
numbered in

6.5 Proce

Final operati
International

Those proce

for sean
upsettin

for seam

for elecfric-welded, as-rolled-pipe: sizing and seam welding. If applicable, seam heat treatmen

lization of Grades C90, T95, C110 and Q125

r shall mark n pr t ifi .
e identification of material until it is received by the purchaser.

gths were tempered in order to allow re-test in accordance with A.7.3 SR12.3.

of coupling stock, coupling material, coupling blank, pup joint or accessory material sh
nbered so that test data can be related to individual lengths. When cut-from material th
pated full-body, full-length, the pieces shall be marked with the setiakhumber of the full-l

hbered. Additionally, when coupling blanks, or pup joints or- dccessory material in indi

of pipe shall be uniquely numbered so that test data can be related to individual) lengths. In
addition, wheén supplementary requirement A.7 SR12 is specified, the number shall identify the) sequer

ce in

Il be
has
bngth

heat-treated in coupling blank or individual lengths, each heat-treat lot (see 10.2.3) shall be

idual

heat-treated as a unit in a continuous process-run, the pieces within the lot shall be sequentially

the order in which they are heat-treated.

sses requiring validation

bns performed during product manufacturing, that affect attribute compliance as required i

5ses requiring validation are:

hless, as-rolled pipe: final reheating practice and hot sizing or stretch-reducing. If applig
, cold-working;

less, heat-treated pipe: heattreatment;

B

fic-welded, heat-treated pipe: seam welding and full-body, full-length heat treatment.

al requirements

Standard (except chemical composition and.dimensions) shall have their processes validated.

h this

able,

and

upsettin
— forelect
7 Materi
71

Chemical composition

Product shall conform to the requirements specified in Table C.4 or Table E.4 for the grade and type specified.

For Grade C110 the manufacturer shall inform the purchaser at the time of inquiry of the minimum and
maximum concentrations for all elements intentionally added to each heat, regardless of the purpose of the

addition.

Additional requirements for PSL-2 and PSL-3 products are specified in Annex H.

16
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7.2 Tensile properties

7.21 General
Product shall conform to the tensile requirements specified in Table C.5 or Table E.5.

The tensile properties of upset casing and tubing, except elongation of the upset ends, shall comply with the
requirements given for the pipe body. In case of dispute, the properties (except elongation) of the upset shall
be determined from a tensile test specimen cut from the upset. A record of such tests shall be available to the
purchaser.

7.2.2] Elongation — All groups
The minimum elongation, e, expressed in percent, is calculated as given by Equation (1):

0,2
b = kX 4

109 (1)

wherg

¢ is the minimum gauge length extension in 50,8 mm (2.0 in); expressed in percent, rounded to the
nearest 0,5 % below 10 % and to the nearest unit percentfor 10 % and larger;

k is aconstant: 1 942,57 (625 000);
4l is the cross-sectional area of the tensile test.specimen, expressed in square millimgtres (square
inches), based on specified outside diameter«ar nominal specimen width and specified wall thickness,
rounded to the nearest 10 mm2 (0.01 in2);.6/490 mm?2 (0.75 in2) whichever is smaller;
[/ is the minimum specified tensile strength, in megapascals (pounds per square inch).
The minimum elongation for both round=bar tensile specimens [8,9 mm (0.350 in) diameter With 35,6 mm
(1.40/in) gauge length and 12,7 mm *(0.500 in) diameter with 50,8 mm (2.0 in) gauge length] shall be

detemmined using an area 4 of 130.mm?2 (0.20 in2).

Tablg C.6 or Table E.6 gives\minimum elongation values for various sizes of tensile specinjens and for
variopls grades.

7.2.3| Yield strength

The yield strength-shall be the tensile stress required to produce the elongation under load specified in
Tablg C.5 or Table E.5 as determined by an extensometer.

Additjonal requirements for PSL-3 products are specified in Annex H.

7.2.4 Statistical tensile testing — Grades C90, T95 and C110

By agreement between purchaser and manufacturer the supplementary requirements for statistical tensile
testing of Grades C90, T95 and C110 in A.12 (SR38) shall apply.

7.3 Charpy V-notch test — General requirements
7.3.1 Evaluation of test results

A test shall consist of a set of three specimens taken from one location from a single tubular product length.
The average value of the three impact specimens shall equal or exceed the absorbed energy requirement
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specified in 7.4, 7.5 and 7.6. In addition, not more than one impact specimen shall exhibit an absorbed energy
below the absorbed energy requirement, and in no case shall an individual impact specimen exhibit an

absorbed energy below two-thirds of the absorbed energy requirement.

For Grade C110 either:

a) the minimum shear area shall be 75 %, in accordance with ASTM E23 or

b) the manufacturer may use a documented procedure (taking into account, as a minimum, variations in
chemical composition, diameter and wall thickness) together with the impact test results to demonstrate that
the upper shelf behaviour is achieved.

If the minimy
shall be reje
the specified
the purchasg

Additional re

7.3.2 Critig

The absorbe
with API thre
coupling dia
threads is prn

For other applications, the critical thickness shall be determined as specified in 7.6.6.

For coupling
the purchase

7.3.3 Sped|

When the us
sub-size tran
allowed in a
longitudinal t

When testing
Charpy test s

When the ol
Ya-size or lar
and process
exceeds the

m shear area is less than 75 % or if the requirements of b) are not met, then either the maz
Cted or a transition curve shall be made to demonstrate that the product is on the upper 'sh
test temperature (either the standard test temperature or a reduced test temperature specifi

r).

uirements for PSL-2 and PSL-3 products are specified in Annex H.

al thickness

Ads is the thickness at the root of the thread at the middle of the)coupling, based on the spe
meter and the specified thread dimensions. The critical thickness for all couplings with
pvided in Table C.7 or Table E.7. For pipe, the critical thickness is the specified wall thick

stock, coupling materials and accessory materials where the critical thickness is not specif
r agreement, the critical thickness shall be the specified wall thickness.

men size and orientation

e of full-size (10 mm x 10 mm) transverse test specimens is not possible, the largest po
sverse test specimen listed in Table C.8 or Table E.8 shall be used. When it is not possib|
tcordance with 7.3.6) to test«wsing any of these transverse test specimens, the largest po
bst specimen listed in Tablé C.8 or Table E.8 shall be used.

EW pipe using a transverse test specimen, the weld line shall be positioned at the notch
pecimen.

tside diametep-or wall thickness precludes the machining of longitudinal impact test speci
jer, the product need not be tested; however, the manufacturer shall use a chemical compo

minimum specified requirement.

terial
elf at
bd by

d energy requirements are based on the critical thickness. The critical thickness for couplings

cified
API
hess.

edin

Esible

e (or
Esible

n the

mens
sition

ng that issdocumented and demonstrated to result in impact-energy absorption which megts or

7.3.4 Hiera

rehy-of-test-speeimens

The hierarchy of test specimen orientation and size is specified in Table C.9 or Table E.9.

7.3.5 Alternative size impact test specimens

At the manufacturer's option, impact test specimens of an alternative size, listed in Table C.8 or Table E.8,
may be used in lieu of the minimum size specified in Tables C.10 to C.15, C.20, C.21 and Tables E.10 to E.15,
E.20 and E.21. However, the alternative test specimen selected shall be higher on the hierarchy table
(Table C.9 or Table E.9) than the specified size, and the absorbed energy requirement shall be adjusted
consistent with the orientation and size of the impact specimen.
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7.3.6 Sub-size test specimens

The minimum CVN absorbed energy requirement for sub-size test specimens shall be that specified for a
full-size test specimen multiplied by the reduction factor in Table C.8 or Table E.8; however, in no event shall
a sub-size test specimen be used if the reduced absorbed-energy requirement is less than 11 J (8 ft:Ib).

7.3.7 Test temperature

The test temperature shall be 0 °C (32 °F) for all groups except Group 1, Grades J55 and K55. Grades J55
and K55 shall be tested at 21 °C (70 °F). An alternative lower test temperature may be specified on the
purchase agreement or selected by the manufacturer for any grade. The tolerance on the test temperature
shallpe + 3 °C (x5 °F).

A reduction in test temperature may be required for Grades J55 and K55 when sub-size specimégns are used.
The amount of test-temperature reduction depends on the critical thickness of the connection and the size of
the impact test specimen. The test-temperature reduction specified in Table C.10 or-Jable E.10 $hall be used
wher| applicable.

7.3.8| Statistical impact testing

By agreement between purchaser and manufacturer, the supplementary requirements for stat|stical impact
testing in A.7 SR12 shall apply.

7.3.9] Reference information

ISO/TR 10400 or API TR 5C3 includes reference information on fracture mechanics and equatiops and tables
used|in preparing impact requirements.

7.4 | Charpy V-notch — Absorbed energy requirements for coupling stock, coupling material,
coupling blanks and couplings

7.4.1| General
Coupling stock, coupling material ‘@nd coupling blanks suitable for more than one type of conneftion may be
qualified by a test to demonstrate conformance to the most stringent requirements. The tgst specimen

orienfation and size shall be the highest possible listed on the hierarchy in Table C.9 or Tablg E.9 and the
absofbed energy requirement' shall equal or exceed the applicable requirements.

7.4.2 Grade H40
Ther¢ is no mandatory CVN impact energy requirement.

NOTEH See A.10 SR16 for optional CVN requirements.

7.4.3—Grades 55 amd K55 for APHthreads
The minimum full-size transverse absorbed energy requirement Cy, is 20 J (15 ft:Ib). The minimum full-size
longitudinal absorbed energy requirement Cy, is 27 J (20 ftIb). The impact specimen orientation, minimum size,

minimum absorbed energy requirement (that is, adjusted for the size of specimen indicated), and test
temperature reduction (as applicable) for couplings are provided in Table C.10 or Table E.10.

7.4.4 Grade M65 for API threads

There are no Grade M65 couplings. Grade L80 Type 1 couplings shall be used on Grade M65 pipe.
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7.4.5 Grades N80 Type 1, N80Q and R95, Groups 2 (except Grades M65 and C110), 3 and 4 for API
threads

The impact specimen orientation, minimum size and minimum absorbed energy requirement Cy, (i.e. adjusted
for the specimen size indicated) for couplings are provided in Tables C.11 to C.15 or Tables E.11 to E.15.

The minimum absorbed energy requirements, Cy, for full-size test specimens are calculated based on the
equations below, where:

YSmax is the specified maximum yield strength for the grade evaluated, in megapascals (thousand
pounds per square inch);

t i the critical wall thickness, in millimetres (inches), based on the specified dimensiorls for
¢ouplings.
Unit system Transverse requirement Longitudinal requirement
Cv Cy
Sl units, joules YSmax ¢ (0,001 18 « ¢+ 0,012 59) YSmax * (0,002 36 7 + 0,025 18)
or 20 J, whichever is greater or 41 d, whichever is greater
(Table C.16) (Table C.17)
USC units, fopt-pounds YSmax * (0.152 « ¢ + 0.064) YSmax ® (0.304 « ¢t + 0.128)
or 15 ft-Ib whichever is greater or 30 ft-Ib, whichever is greater
(Table E.16) (Table E.17)
NOTE Tgbles for requirements for Grade C110 couplings with’API threads are not included since these threagls are

not standardised for this grade.

7.4.6 Specjal end-finish

The critical thickness shall be as specifiediin 7.6.6. The absorbed energy requirements in 7.4.1 to 7.4.5|shall
apply.

7.5 Charpy V-notch — Absorbed energy requirements for pipe
7.5.1 Gradps H40, J55,/£55 and N80 Type 1

There is no mandatoryn CVN impact requirement.

Additional requirements for PSL-2 and PSL-3 products are specified in Annex H.

NOTE See A.10 SR16 for optional CVN impact energy requirements.

7.5.2 Grade M65

The minimum full-size transverse absorbed energy requirement shall be 20 J (15 ft-Ib). The minimum full-size
longitudinal absorbed energy requirement shall be 41 J (30 ft-Ib).

7.5.3 Grades N80Q, R95, L80, C90, T95 and P110

The minimum absorbed energy requirement, Cy;, for full-size test specimens is provided in Tables C.18 and
C.19 or Tables E.18 and E.19.
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Additional requirements for PSL-2 and PSL-3 products are specified in Annex H.

The requirements are calculated based on the equations given below, where:

YS

t is the specified wall thickness, in millimetres (inches).

Unit system and grade

Sl units, joules

Transverse requirement
Cv
YSmin * (0,001 18 « ¢+ 0,012 59)

min IS the specified minimum yield strength, in megapascals (thousand pounds per square inch);

Longitudinal requirement
Cv
YSmin * (0,002 36 « 7 + 0,025 18)

Grades N80Q, R95, L80, C90, T95

Sl units, joules
Grade P110

USClunits, foot pounds
Grades N80Q, R95, L80, C90, T95

USCl|units, foot pounds
Grade P110

7.5.4] Grades C110 and Q125

or 14 J, whichever is greater
(Table C.18)

YSmin * (0,001 18 » ¢ + 0,012 59)
or 20 J, whichever is greater
(Table C.18)

YSmin * (0.152 « ¢ + 0.064)
or 10 ft-lb, whichever is greater
(Table E.18)

YSmin ¢ (0.152 « ¢ + 0.064)
or 15 ft-lb, whichever is‘greater
(Table EA8)

or 27 J, whicheven.ig greater
(Table.C.19
YSmin * (0,00236 » ¢ +]0,025 18)
or 44 J)whichever i greater

(Table C.19

YSmin * (0.304 « £ +(0.128)
or 20 ft-lb, whichever s greater
(Table E.19

YSmin ¢ (0.304 « ¢ +|0.128)
or 30 ft-Ib, whichever s greater

(Table E.19

The minimum absorbed energy requirement for full-size test specimens is provided in Tables C|18 and C.19

or Tables E.18 and E.19.

Addijonal requirements for PSL-2 and PSL-3 products are specified in Annex H.

The flequirements are calculated\based on the equations given below where:

YSmax s the specifiedimaximum yield strength, in megapascals (thousand pounds per squafe inch);
1 is the spegified wall thickness, in millimetres (inches).
Unit pystem Transverse requirement

Sl un

its, joules

Grad

ps €110 and Q125

Cv
¥Smax * (0,001 18 + £+ 0,012 59)

or 20 ] whichever is greater

Longitudinal requirement
oy
YSmax * (0,002 36 + ¢ + 0,425 18)

or 41 .] whichever is greater

usC

units, foot pounds

Grades C110 and Q125

©1S0
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(Table C.18)
YSmax ¢ (0.152 « ¢ + 0.064)
or 15 ft:Ib whichever is greater
(Table E.18)

(Table C.19)
YSmax ¢ (0.304 « ¢ + 0.128)
or 30 ft:Ib, whichever is greater
(Table E.19)
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7.5.5 Test specimen

Table C.20 or Table E.20 for transverse specimens and Table C.21 or Table E.21 for longitudinal specimens
provide the calculated wall thickness required to machine full-size, %-size, and V.-size impact test specimens.
The impact test specimen size that shall be selected from these tables is the largest impact test specimen

having a calculated wall thickness that is less than the specified wall thickness for the pipe tested.

7.5.6 Testing conditions

For Grades M65, C110 and Q125 pipe, impact testing in accordance with 10.7 is mandatory. For all

other

grades except Grades H40, J55, K55 and N80 Type 1 (which have no mandatory impact requirements for

pipe), complance with the requirements of 7.5.3 may be qualified by a documented procedure in_li
testing, at th¢ manufacturer's option, unless A.10 SR16 is specified on the purchase agreement, in which
testing is mandatory as specified in 10.7. Pipe qualified by a documented procedure that fails) to
conformance to the specified impact energy requirements after shipment shall be rejected.

7.6 Charpy V-notch — Absorbed energy requirements for accessory material

7.6.1 Accessory material — General

If the accesdory has an API internally threaded connection, the minimum impact energy requirement fq
accessory material shall not be less than the requirement for that particularc€onnection.

7.6.2 Accessory material for accessories with internal APl threads except integral tubing
connection

The requirenents in 7.4.1 to 7.4.5 apply.

7.6.3 Accessory material for accessories with internal 'special end-finish tapered interference-type

threads
The requirements in 7.4.6 apply.

7.6.4 Accessory material for accessories with external threads
The requirements in 7.5 apply.

7.6.5 Accessory material for accessories with either integral tubing connections or internal spec
end-finish cpnnections that do not have thread interference

By agreement between theé.manufacturer and purchaser, the provisions of A.10 SR16 shall apply.

7.6.6 Critigal thickness for accessory material and special end-finish material

bu of
case
show

r the

ial

If not specifigd-on the purchase agreement,

a) the critical thickness for determining the impact energy requirements shall be based on the thickness
of the cross-section of the accessory that has the lowest #D ratio, where D is the specified outside

diameter and ¢ is the calculated wall thickness at that section.

b) for an accessory with API internal threads, the critical thickness for these API threads is shown in

Table C.7 or Table E.7, and D is the specified outside diameter of the connection as specified i
and 9.6.

no94

c) for special end-finish connections, the critical thickness for externally threaded members is the
specified pipe body thickness, while for internally threaded members it is the calculated thickness of
the internally threaded member at the plane of the small end of the pin (when the connection is made

up power-tight).
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7.7 Maximum hardness

7.7.1 Group 2 — All product
a) Grades M65, L80 all types, C90, T95 and C110 — Through-wall hardness

The hardness numbers and/or mean hardness numbers obtained shall comply with the requirements in
Table C.5 or Table E.5.

b) Grades C90, T95 and C110 — Surface hardness (only if required in accordance with 10.6)

25,4 HRC respectively, then the length or piece is acceptable. If any of the hardness numbers are over
255 HBW or 25,4 HRC two additional indentations may be made in the immediate area. If.either ¢f the second
test Hardness numbers exceeds 255 HBW or 25,4 HRC the length or piece shall be rejected.

For (frades CY9U0 and 195, if the Brinell or Rockwell C-scale hardness number does not exceedﬁFSS HBW or

For Grade C110 upset product and individually heat treated coupling blanks, pup jeints or accessgory material,
if the| Brinell or Rockwell C-scale hardness number does not exceed 286 HBW ‘or 30 HRC respectively then
the piece is acceptable. If any of the hardness numbers are over 286 HBW or 30 HRC two additional
inderjtations may be made in the immediate area. If either of the secondiest hardness numbpers exceeds
286 HBW or 30 HRC the piece shall be rejected.

c) Grades C90, T95 and C110 — Through-wall hardness
For Grades C90 and T95, any mean hardness number notexceeding 25,4 HRC is acceptable. If any
hardmess number from a single indentation exceeds 27,0 HRC, the length or piece shall be rejecfed. Products
with nean hardness numbers between 25,4 HRC and 2/40.HRC shall be retested.
For Grade C110, any mean hardness number not exceeding 30 HRC is acceptable. If any hardhess number
from @ single indentation exceeds 32 HRC the length or piece shall be rejected. Products with mg¢an hardness
numbers between 30 HRC and 32 HRC shall bé. retested.

d) Grades C90 and T95 — Alternative maximum hardness requirements

By afjreement between the purchaser and manufacturer, the maximum mean hardness numpers may be
altergd from those stated above,/based on sulfide stress corrosion cracking tests specified in 7.14.

7.7.2] Grade Q125 — All products

Ther¢ are no upper orlower hardness limits for these products.

7.8 | Hardness variation — Grades C90, T95, C110 and Q125

Matefial shall*conform to the hardness variation requirements of Table C.5 or Table E.5. Hardnegs variation is
defingd-as the difference between any two mean hardness numbers within one quadrant. This ¢riterion shall
not apply between specimens

7.9 Process control — Grades C90, T95, C110 and Q125

All individually heat-treated coupling blanks, pup joints or accessory material shall be surface hardness tested
to verify process control. For Grades C90, T95 and C110, the surface hardness test results shall be used in
the selection of the pieces for through-wall hardness testing. The process-control hardness test results need
not be provided by the manufacturer or processor unless specified on the purchase agreement.
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7.10 Hardenability — Minimum percentage martensite for quenched and tempered products

7.10.1 Grade

s C90 and T95

For each size, mass, chemical composition and austenitise-and-quench combination, a through-wall hardness
test shall be made on products after quenching and prior to tempering for each production run to characterise
the hardening response. These tests shall be made on the body of products or, in the case of upset products
or accessory material, shall be made in the upset or design area of greatest wall thickness. Mean hardness
numbers shall equal or exceed the hardness corresponding to a minimum of 90 % martensite, as determined
by Equation 2:

HRC

min

NOTE TH

from 0,15 % carbon to 0,50 % carbon.

Additional re

7.10.2 Grad

For each siz¢, mass, chemical composition and austenitise-and-quench combination, a through-wall harg

test shall be
on the body
thickness. M
martensite a

HRC

min

NOTE TH

from 0,15 % carbon to 0,50 % carbon.

For pipe, colipling blanks, coupling material and coupling stock with a wall thickness of 30 mm (1.181

larger, an alt

7.10.3 All g

For each siz¢, mass, chemical composition and austenitise-and-quench combination, a through-wall harg

test shall be|

sufficient harfdening. These tests_shall be made on the body of products or, in the case of upset produ

accessory m
numbers shg
by Equation

HRC

min

Additional re

7.11 Grain

=58 X (¥ carpon) + 27 (2]

e above equation was derived from data in reference [2]. Based on these data, the above equation i

uirements for PSL-3 products are specified in Annex H.

p C110

made after quenching and prior to tempering for each production.run. These tests shall be
bf products or, in the case of accessory material, shall be made in'the design area of greates
ean hardness numbers shall equal or exceed the hardness corresponding to 95 % min
5 determined by Equation 3:
= 59 x (% carbon) + 29 (3)

e above equation was derived from data in referenée [2]. Based on these data, the above equation i

brnative requirement may be used by.agreement between manufacturer and purchaser.

ades except Grades C90, T95and C110

made after quenching jand prior to tempering as part of a documented procedure to cd

aterial, shall be~made in the upset or design area of greatest wall thickness. Mean harg
Il equal or exceed the hardness corresponding to a minimum of 50 % martensite, as deterr
L

= 52 x.(% carbon) + 21 (4)

valid

ness
made
t wall
mum

valid

n) or

ness
nfirm
Cts or
ness
nined

uirements for PSL-2 and PSL-3 products are specified in Annex H.

size — Grades C90, T95 and C110

Prior austenitic grain size shall be ASTM 5 or finer for Grades C90 and T95 and ASTM 6 or finer for Grade
C110 (determined in accordance with ISO 643 or ASTM E112).

7.12 Surface condition — Grades L80 9Cr and L80 13Cr

The internal surface of the pipe shall be free from scale after the final heat treatment.

Additional requirements for PSL-2 and PSL-3 products are specified in Annex H.
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Flattening — Electric-welded pipe

All products that are produced by the electric-weld process of manufacture shall comply with the flattening

requi
714

7.14.

rements shown in Table C.22 or Table E.22.
Sulfide stress cracking test — Grades C90, T95 and C110

1 General guidance

The purchaser should refer to ISO 15156-2 or ANSI-NACE MRO0175/ISO 15156-2 for guidance on the usage

of Grades C90, T95 and C110._Particular attention should be given to the application of Grade

C110 in ISO

1515
(hydn

NOTH
applid

7.14.

65-2 or ANSI-NACE MR0175/ISO 15156-2 SSC Regions 2 or 3, as this material is not suitab
pgen sulfide-containing) service applications.

The SSC test is for quality control purposes only and does not qualify the material fof.any specif
ation. It is the product user's responsibility to ensure that the product is suitable for the intended applic

P Test and re-test requirements

e for all sour

C sour service
htion.

a) Grades C90 and T95: for each lot, as specified by 10.2, manufacturers shall demonstrate thgt the product

meet
giver
test n

Addit

b) Gi
exce
giver
test

c) Fo
requi

d) Fo
beca
acce

e)W
of sy
purch

.B Testsample selection and location

5 or exceeds the minimum SSC requirement using one of the ANSI-NACE TM0177-2005
in 7.14.5. If the purchaser requires an SSC requirement higherthan the minimum, or requi
hethod from the list below, agreement shall be reached between’purchaser and manufacture

onal requirements for PSL-3 products are specified in Annex H.

ade C110: for each lot, as defined in 10.2, manufacturers shall demonstrate that the prod
bds the minimum SSC requirement using ANSI|-NACE TM0177-2005 test Method A or test
in 7.14.5. If the purchaser requires an SSC_requirement higher than the minimum or requi
nethod, agreement shall be reached between the purchaser and manufacturer.

r Method A full size tensile test specimens shall be used except where sub-size tensile sf
red because of product size constraints.

r Method D, a full size DCB.specimen shall be used except where sub-size DCB specimens
btance criteria shall be agreed between the purchaser and manufacturer.
hen not specified in'this International Standard, the details of the manufacturer’s qualificatiq

Ifide stress-cracking testing, retest procedures and testing practices should be addre
aser and manufacturer prior to placing or accepting a purchase agreement.

est methods
es a specific
r.

uct meets or
Method D as
es a specific

ecimens are

are required

Ise of product size constraints. When Method D sub-size or alternative specimens are required,

n, frequency
ssed by the

e(possible, based on product size and type of test specimen required, the SSC test speci

a) for all test methods, for Grades C90 and T95 a mean hardness of 24,4 HRC or higher or for Grade C110 a
mean hardness of 29 HRC or higher, or

b) for all test methods, the highest mean hardness number based on preliminary hardness testing with a
minimum of five lengths per lot and a frequency of not less than one length per 20 spaced uniformly in the
sequence of the lot, or

NOTE

Preliminary hardness testing is intended to capture 5% of the required hardness tests in ord

SSC testing. These lengths are part of the pipe required to be tested in 7.7.1.
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c) for all test methods, specimens shall be taken from product representing the highest mean hardness for a
particular lot, or

d) for all test methods, when agreed by the purchaser, the manufacturer may use randomly selected test
specimens provided prior documented validation test results or previous qualification of the manufacturing
procedure (according to 1ISO 15156-2 or ANSI-NACE MR0175/ISO 15156-2) confirm that the manufacturing
procedure results in products that meet the SSC requirements of this International Standard.

Hardness data obtained on the SSC test specimens shall be for information only.

7.14.4 Test solution for Grades C90, T95 and C110

For the purpcl)ses of this International Standard, ANSI-NACE TM0177:2005 Test Solution A shall be used
See A.13 (SR39) for use of an alternative test solution in an additional informative test.

7.14.5 Minithum SSC requirements

a) ANSI-NACE TM0177-2005 Method A, Smooth tensile

Full-size (6,85 mm [0.250 in] 80 % of ¥S, 496 MPa (72 000 psi) for C90

diameter) spgecimen

524 MPa (76 000\psi) for T95

85 % of YSiin 644 MPa (93:500 psi) for C110

Sub-size (3|81 mm [0.150 in] 72 % of YS,, 447 MPax(64 800 psi) for C90
diameter) spgecimen

472'MPa (68 400 psi) for T95

76 % of YS, 576 MPa (83 600 psi) for C110

min
b) ANSI-NACE TM0177-2005 Method B, Bent beam Sc (12.0) for C90
Sc (12.6) for T95

NOTE THe requirement for Method B is7only stated in USC units, based on current industry convention. Therd is no
Method B requirement for Grade C110.

c) ANSI-NACE TM0177-2005 Method D, DCB
A mean valge of 33,0 MPam'2 (30.0 ksi-in12) with a minimum of at least three valid test specimens for
Grades C90 and T95 or d'mean value of 26,3 MPa-m'1/2 (24.0 ksi-in1/2) with a minimum of at least three| valid

test specimehs for Grade/C110.

All valid test fesults’shall be included when calculating the mean value.

No valid test'specimen-shalthaveavattetessthan:

30,0 MPa-m1/2 (27.0 ksi-in/2) for Grades C90 and T95 or
23,1 MPa-m'/2 (21.0 ksi-in1/2) for Grade C110.
A standard test specimen thickness of 9,53 mm (0.375 in) shall be used except as allowed by 7.14.2.d.

Either non-pre-cracked or fatigue pre-cracked specimens may be used. If fatigue pre-cracking of specimens is
employed, the maximum stress intensity factor during pre-cracking shall not exceed:

30,0 MPa-m1/2 (27.0 ksi-in12) for Grades C90 and T95 or
20,7 MPa-m'/2 (18.6 ksi-in1/2) for Grade C110.
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For Grade C90 the arm displacement shall be 0,76 mm +0,03 mm, -0,05 mm (0.030 in +0.001 in, -0.002 in).
For Grade T95 the arm displacement shall be 0,71 mm +0,03 mm, -0,05 mm (0.028 in +0.001 in, -0.002 in).

For Grade C110 the arm displacement shall be 0,51 mm +0,03 mm, -0,05 mm (0.020 in +0.001 in, -0.002 in).

7.14.6 Invalidation of tests

An SSC test shall be deemed invalid and a replacement test performed only when an assignable cause is
identified and not simply because it fails to exhibit the minimum SSC requirement. Assignable causes include
but are not limited to:

a) tegt specimen machining defects

b) tegting errors.

7.14.f Additional testing provisions for ANSI-NACE TM0177-2005 Method D

All measurements for arm displacement shall be made along the load line.-Pins shall not bq inserted for
makiphg these measurements.

The ipitial measurement for arm displacement shall be made before-wédge insertion and may be[made on the
outerjor inner surface of the loading holes or on the outer surfaces ofthe DCB specimen.

The final measurement for arm displacement shall be made ©n’the assembled specimen at the game location
as the initial measurement.

The arm displacement shall be the difference betweenthe initial and final measurements.

Beforle the SSC test, Rockwell C hardness tests, (minimum of three indentations) shall be made| as shown in
Figure D.30. Hardness data obtained on the DCB test specimens shall be for information only.

As specified in NACE TM0177-2005, pariicular attention shall be given to the identification and fevaluation of
edge|cracks.

8 Dimensions, masses; tolerances, pipe ends and defects

8.1 | Labels and sizes

In th¢ dimensional-tables in this International Standard, pipe is designated by labels and by kize (outside
diamgter). Thé.outside diameter size of external-upset pipe is the outside diameter of the body of|the pipe, not
the upset portion.

8.2 LDimensions and masses

Pipe shall be furnished in the sizes, wall thicknesses and masses (as shown in Tables C.23to C.26 inclusive
or Tables E.23 to E.26 inclusive) as specified on the purchase agreement. Other plain-end pipe sizes and wall
thicknesses may be furnished by agreement between purchaser and manufacturer. Coupling stock, coupling
material and accessory material shall be furnished in dimensions specified on the purchase agreement or, in
the case of coupling material, the dimensions shall be specified in the manufacturer's internal requirements.
Coupling stock and coupling material outside diameter and wall thickness combinations shall exclude those in
Tables C.1 and C.2 or Tables E.1 and E.2. All dimensions shown without tolerances are related to the basis
for design and are not subject to measurement to determine acceptance or rejection of product.

Casing sizes larger than Label 1: 4-1/2 but smaller than Label 1: 10-3/4 may be specified by the purchaser to
be used in tubing service, see Tables C.1, C.23, C.27 and C.28 or Tables E.1, E.23, E.27 and E.28.
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The accuracy of all measuring equipment used for acceptance or rejection, except ring-and-plug thread
gauges and weighing devices, shall be verified at least every operating shift.

Verifying the accuracy of measuring devices such as snap gauges and drift mandrels shall consist of
inspection for wear and conformance to specified dimensions. Verifying the accuracy of rules, length-
measuring tapes and other non-adjustable measuring devices shall consist of a visual check for the legibility
of markings and general wear of fixed reference points. The adjustable and non-adjustable designations of
measuring devices utilised by the manufacturer shall be documented.

The verification procedure for working ring-and-plug thread gauges shall be documented. The accuracy of all
weighing devices shall be verified at periods not to exceed those required by the manufacturer’s documented

procedure infaecerdanec—with-NatioraHnstitvte-of-StandardsandTechnrology-PHST-standards-erequiyalent
regulations in the country of manufacture of products made to this International Standard.

If measuring|equipment whose calibration or verification is required under the provisions of this International
Standard is [subjected to unusual or severe conditions sufficient to make its accuracy questionable, re-
calibration off re-verification shall be performed before further use of the equipment.

8.3 Diameter

8.3.1 Meagurement and design

a) Using S| units

For measur¢gment of diameter, an accuracy of one decimal plage)shall be used for sizes larger|than
Label 1: 6-5/8. In this International Standard two decimal places>are used for design purposes to epsure
interchangedbility.

b) Using UBC units

The diametef shall be rounded to three decimal places:

8.3.2 Requirements

The outside |diameter shall be within thettolerances specified in 8.11.1. For pipe furnished non-upse} and
plain-end angl which is specified on the ‘purchase agreement for the manufacture of pup joints, the non-ppset
plain-end tolgrances shall apply to the full length.

For coupling|stock, coupling material and accessory material outside diameter tolerances shall be specified on
the purchasg agreement or; in-the case of coupling material and accessory material, the outside diameter
tolerances shall be specifieéd-in the manufacturer's internal requirements.

For threaded pipe, thevoutside diameter at the threaded ends shall be such that the total thread length, L,
(excluding BL) and>the full-crest thread length, L., shall be within the dimensions and tolerances speciffed in
API Spec 5B

8.4 Wall thickness

For pipe, the wall thickness at any place shall not be less than the specified thickness, ¢, minus the
permissible under-tolerance specified in 8.11.2.

For coupling stock, coupling material and accessory material the wall thickness tolerance shall be specified on
the purchase agreement or, in the case of coupling material and accessory material, the wall thickness shall

be specified i
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Mass

The masses determined as described in 10.13.7 shall conform to the calculated masses as specified herein
(or adjusted calculated masses for martensitic chromium grades L80 Type 9Cr or L80 Type 13Cr) for the end-
finish specified on the purchase agreement, within the tolerances stipulated in 8.11.3. Calculated masses shall
be determined in accordance with Equation 5:

WL=Wpe'Lef+km'em

where (according to ISO/TR 10400 or API TR 5C3, 11.4),

(®)

!

1

[

8.6

Casing, tubing and pup joints shall be furnished in lengths conferming to Table C.27 or Table E.2

of AR
of co
or, in
intern
requi

The
(0.1

8.7

If so
a sta
shall

8.8

8.8.1

¥ s the calculated mass of a piece of pipe of length L, in kilograms (pounds);

pe is the plain-end mass in kilograms per metre (pounds per foot);

of is the length of pipe, including end-finish, in metres (feet), as defined in 8.6;
n  is the mass correction factor: 1,000 for carbon steels; 0,989 for martensitic chromium stg

m is the mass gain due to end-finishing, in kilograms (pounds).

Length

| couplings shall be as specified in Tables C.32 to C.35 or Tables E.32 to E.35 as applicabl
Lupling stock, coupling material and accessory material shall be as specified on the purchas
the case of coupling material and accessory material, the length shall be specified in the m
al requirements. The length of each finished\"product shall be determined for conformar
rements. Length determination shall be in metres and hundredths of a metre (feet and tenths

bccuracy of length-measuring devices_for lengths of product less than 30 m (100 ft) shall
ft).

Casing jointers

specified on the purchase agreement, for round thread casing only, jointers (two pieces cou
ndard length) may be-furnished to a maximum of 5 % of the order; but no length used in ma
be less than 1,52(m, (5.0 ft).

Height and-trim of electric-weld flash

Trimming electric-weld flash

els;

/. The length
£, The length
e agreement
anufacturer's
ce to length
of a foot).

be +0,03m

pled to make
king a jointer

The «

utside flash of electric-welded pipn shall he trimmed to an neennﬁally flush condition

It shall be the aim of the manufacturer to provide an inside surface at the weld of electric-weld pipe that is:

a) reasonably close to flush after trimming; and

b) contains no jagged edges from the original weld flash.

It may be desirable for the manufacturer to provide an inside surface at the trimmed weld with a slight groove
in order to meet this aim. The inside flash of electric-welded pipe shall be trimmed as given in 8.8.2 and 8.8.3.
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8.8.2 Groups 1and 2

The height of the inside weld flash shall not exceed 1,14 mm (0.045 in) for casing or casing pup joints or
0,38 mm (0.015 in) for tubing or tubing pup joints, measured from the inside surface adjacent to the flash.

The depth of groove resulting from removal of the inside flash shall not be greater than the amount listed
below for the various wall thicknesses. Depth of groove is the difference between the wall thickness measured
approximately 25 mm (1 in) from the weld line and the remaining wall under the groove.

Wall thickness Maximum depth of trim
3:84-mm-te—84-mm-{0-151-inte-0-304-in) 0;38-mm-{0-045-in)
> 7,64 mm (= 0.301 in) 0,05+¢

8.8.3 Groups 3 and 4
No inside flagh height shall be permitted. The groove on the inside weld surface shall not exceed a depth of
0,38 mm (0.915 in) and shall not contain sharp corners that would interfere with ultrasonic inspection. Depth of

groove is theg difference between the wall thickness measured approximately 25 mm/(1 in) from the weld line
and the remgining wall under the groove.

8.8.4 Dispgosition

Pipe with weld flash exceeding the limits specified in 8.8.2 or 8.8.3%as applicable, shall be either rejected or
repaired by drinding.

8.9 Straightness

8.9.1 Pipe
Deviation from straight, or chord height, shall not'éxceed the following:

a) 0,2 % of the total length of the pipe measured from one end of the pipe to the other end, for pipes
Label 1:{4-1/2 and larger;

b) 3,18 mm (1/8 in) maximum drap‘in the 1,5 m (5.0 ft) length at each end.

See Figures P.13 and D.14.

8.9.2 Coupling stock,\coupling material and accessory material

Straightness|requirements shall be as agreed between the purchaser and manufacturer or, in the case of
coupling maslerial and accessory material, the straightness shall be specified in the manufacturer's infernal
requirement

8.10 Drift requirements

Each length of pipe either threaded or plain-end shall be drift-tested throughout its entire length. Pipe threaded
by an entity other than the pipe manufacturer shall also be drift-tested for a distance of 0,6 m (24 in) from the
coupled end on casing and 1,1 m (42 in) from the coupled end on tubing. Drift dimensions (length and
diameter) shall comply with Table C.28 or Table E.28.

When specified by the purchaser as “alternative drift pipe”, pipe in the sizes and masses in Table C.29 or
Table E.29 shall be tested with the alternative drift mandrels as shown. Pipe which is drifted with the
alternative drift mandrels shall be marked as described in Clause 11.
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Tolerances on dimensions and masses

8.11.1 Outside diameter

The following tolerances apply to the outside diameter, D, of pipe:

Label 1 Tolerance on outside diameter, D
<4-1/2 + 0,79 mm (+ 0.031 in)

+1
> 4-1/2 Tos %D

For U
imm¢

pset integral tubing connection, the following tolerances apply to the outside diaméter of the pipe body
diately behind the upset for a distance of approximately 127 mm (5.0 in) for sizes Labell1: 5-1/2 and

smaller, and a distance approximately equal to the outside diameter for sizes larger than Lpbel 1: 5-1/2.

Mead

urements shall be made with callipers or snap gauges.

Label 1 Tolerances behind mg 0r L
+2,38 +3/32;
< 3-172 “o79 MM (2355 In)
>3-12t0<5 +2,78 mmto— 0,75 % D'(*+ 7/64 into — 0.75 % D)
>51t0<8-5/8 +3,18 mmto - 0,76-% D (+ 1/8 in to —0.75 % D)
> 8-5/8 + 3,97 mm to 40,75 % D (+ 5/32 in to — 0.75 % D)

For Uabel 1: 2-3/8 and larger external-upset tubing,the following tolerances shall apply to the outgide diameter

at dis

Chan
do ng

tance L, (see Figure D.5) from the end of.the pipe.

ges in diameter between L, and Lg-shall be smooth and gradual. Pipe body, outside diameter tolerances
t apply for a distance of L, from the'end of the pipe.

Label 1 Tolerances
+238 +3/32.
> 2-3/80.<3-1/2 To7emm (T35 i)
+278 +7/64;
$39121t0< 4 Tozemm (T4/55in)
>4 +2,78 mmto—0,75 % D (+ 7/64 in to — 0.75 % D)

8.11.2 "Wall thickness

Tolerance for pipe -12,5%

8.11.3 Mass

The following identifies requirements for standard mass tolerances. When the specified minimum wall

thickness is equal to or greater than 90 % of the specified wall thickness, the single length positive mass
tolerance shall increase to + 10 %.
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Amount Tolerance
Single lengths J_rgg %
Carload 18 144 kg (40 000 Ib) or more -1,75%
Carload less than 18 144 kg (40 000 Ib) -35%
Order items 18 144 kg (40 000 Ib) or more -1,75%
Order items less than 18 144 kg (40 000 Ib) -35%

8.11.4 Insidp diameter

Inside diame

8.11.5 Upset dimensions

Tolerances @

8.11.6 Extemded length upsets

External ups

ter, d, is governed by the outside diameter and mass tolerances.

n upset dimensions are given in Tables C.25 and C.26 or Tables E. 25 and, E.26.

et tubing may be ordered with extended length upsets (L) &@syagreed between purchase

r and

manufacturef. A minimum of 95 % of the number of lengths (both ends)shall meet the L, with the remaining
balance meeting L, requirements, unless otherwise agreed between purchaser and manufacturer.

8.12 Prodyct ends

8.12.1 Plaintend pipe

Plain-end pipe is pipe furnished unthreaded, either upset or non-upset, but in compliance with all requirements
of this Interngtional Standard for a particular grade and shall be marked as specified in 11.5.2.

8.12.2 Prodpct with API threads

Product shal| be furnished with one of-the’end finishes specified in Tables C.1 and C.2 or Tables E.1 and E.2
as specified pn the purchase agreement.

Additionally, eal ring configuration in accordance with A.8 SR13 may be ordered.

Some items [of Grades H40;-J55, K55 or M65 casing are available in either short or long thread formq (see
Table C.1 o Table EAXIf long thread is desired on these items, the purchaser shall so specify oh the
purchase agreement:@therwise short-thread casing in accordance with Table C.23 or Table E.23 shall be
furnished.

8.12.3 Roundedmnose

In lieu of the conventional corner breaks on the threaded ends of external upset tubing, the “round” or “bullet-
nose” end may be supplied at the manufacturer’s option or may be specified by the purchaser. The modified
end shall be rounded to provide for coatable service, and the radius transition shall be smooth with no sharp
corners, burrs, or slivers on the inside-wall or outside-wall chamfer surfaces. See Figure D.6 for an illustration
and dimensions. It is recognised that the dimensions in Figure D.6 are recommended values but are not
subject to measurement to determine acceptance or rejection of the product.

8.12.4 Threading

Product threads, gauging practice and thread inspection shall conform to the requirements of APl Spec 5B.
Product ends shall not be rounded out by hammering but may be slightly shaped to secure conformance with
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threading requirements. For grade C90 and higher strength grades this shaping shall only be carried out if
agreed with the purchaser.

8.12.5 Workmanship of ends

The inside and outside edges of the ends of all product shall be free of burrs. The threads of martensitic
chromium alloys have shown a tendency toward adhesive wear, or galling, during make-up and breakout.
Their galling resistance may be improved by surface preparations which are beyond the scope of this
International Standard.

Additional requirements for PSL-2 and PSL-3 products are specified in Annex H.

For (Grade C110 the pin and box threads shall be abrasive-blasted, unless processed byrany
techr
to be
makg-up.

8.12.
Pipe
purch
requi
marked as specified in 11.5.2.
Couplings and accessories with end-finish not specified in this)yInternational Standard may be fu
specified in the purchase agreement. These items shall begnanufactured in accordance with the

of th
11.5.

8.13

8.13.

All pipe and accessory made from pipe‘shall be free from defects as listed hereafter:

e)

f)

g)

h)

ique, including the threading process, which has been agreed between the purchaser.and
sufficient to avoid the presence of material susceptible to detaching or causing galling’durin
b Special end-finish

with end-finish not specified in this International Standard may be.furnished if so spe
ase agreement. This pipe shall have the body of the pipe manufactured in accorda
[ements of this International Standard. When threaded by the-pipe mill or processor, the

s International Standard, except for end-finish and.dimensions, and shall be marked as
P.

Defects

I Pipe and accessory made from'pipe

any quench crack
any arc burn;

any surface-breaking imperfection which is proven to reduce the net effective wall thickness
of the specifiedwall thickness;

appropriate
manufacturer
g connection

cified in the
nce with the
bipe shall be

rnished if so
fequirements
specified in

pbelow 87,5 %

hen NDE (except visual) is specified by this International Standard [see 10.15, A.2 SR1 andl A.3 SR2] or
specified. on the purchase agreement, any non-surface-breaking imperfection detecteq
putlined on the outside surface, has an area greater than 260 mm?2 (0.40 in2);

that, when

the weld line

that is proven to reduce the net effectlve wall thlckness below 87,5 % of the speC|f|ed wall thickness;

any linear imperfection on the outside or inside surface, of any orientation, with a depth
tabulated in Table C.30 or Table E.30;

greater than

any surface-breaking pipe upset imperfection, of any orientation, with a depth greater than tabulated in

Table C.31 or Table E.31;

on the internal upset configuration on all upset products, any sharp corner or drastic change of section

that would cause a 90° hook-type tool to hang up (see Figure D.25);

any non-linear inside surface breaking imperfection located in the external thread section of the pipe body

with a depth greater than 10 % of the specified wall thickness.

© 1SO 2011 — All rights reserved

33


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

ISO 11960:2011(E)

8.13.2 Accessory material not made from pipe, coupling stock and coupling material

All accessory material not made from pipe, coupling stock and coupling material shall be free from any quench
crack or arc burn.

All coupling stock and coupling material shall be free from, or have clearly marked, any outside surface-
breaking imperfection which has a depth greater than 5 % of the manufactured wall thickness or which is
proven to reduce the outside diameter or wall thickness below specified tolerances. Also, the requirement of
8.13.1 c¢) shall apply.

8.13.3 Process control plan

The manufagturer, based on knowledge of the production process and the requirements of Clause, 10,|shall

apply a procgss control plan that will ensure that the above requirements are fulfilled.

8.14 Coupling make-up and thread protection

8.14.1 Groups 1,2 and 3
All casing co
shall be scre
agreement. §
shall be ship

uplings and regular tubing couplings shall be screwed onto the pipe pewer-tight, except tha
wed on handling-tight (see Note 1 below) or shipped separately if(so specified on the purg
bpecial-clearance tubing couplings shall be screwed onto the pipe handling-tight, except tha
bed separately if so specified on the purchase agreement.

they
hase
they

A thread compound shall be applied to cover the full surface on the.ehgaged thread of either the coupling or

ween

pipe before
purchaser a
conform to |

making up the connection. Application on both coupling and pipe may be agreed bet
nd manufacturer. Unless otherwise specified by.the purchaser, the thread compound
50 13678 or APl RP 5A3. When pipe is furnished threaded and coupled, the field end an

shall
d the

coupling shg
attached, ez
requirementg
distinct coloy
applied to a §

Il be provided with thread protectors. When . pipe is furnished threaded, but without couplings
ch end shall be provided with a thread protector. Thread protectors shall conform tp the
of 12.2. All exposed threads shall be eoated with thread compound. A storage compound of
r may be substituted for this thread compound on all exposed threads. The compound shall be
urface that is clean and reasonably free of moisture and cutting fluids.

NOTE 1 TH
inspecting thrg
less chance f
make-up, may

e purpose of making up couplings.handling-tight is to facilitate removal of the couplings for cleanin
ads and applying fresh thread"compound before using the pipe. This procedure has been found to re
r thread leakage, because(mill<applied couplings made up power-tight, although leak-proof at the t
not always remain so after, transportation, handling and use.

0 and
sult in
Ime of

NOTE 2 M
treatment and

8.14.2 Grou

The requirements for Group 4 are the same as that shown in 8.14.1, except that couplings with API th

shall be ship

brtensitic chromiumysteéls are sensitive to galling. Special precautions can be necessary for thread s
or lubrication to minimise galling during hydrostatic testing (plug application and removal).

p 4

bed-separately unless power-tight make-up is specified on the purchase agreement.

irface

eads

9 Couplings
9.1 General requirements

Couplings shall be seamless, be of the same grade and type and the same PSL, or higher, as the pipe and be
given the same heat treatment as the pipe, except as provided in 9.2.

Couplings shall be machined from coupling blanks made from coupling stock, coupling material or hot forgings
except Grades C110 and Q125 couplings which shall not be made from hot forgings.

For Grade C110 coupling blanks heat treated individually, only method 10.2.3.c shall be used.
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See A.4 SR for optional requirements for Grades C110 and Q125 coupling blanks.

When couplings are electroplated, the electroplating process should be controlled to minimise hydrogen
absorption.

9.2

9.21

Alternative grades or heat treatments

When heat treatment is not stipulated on the purchase agreement, Grade H40 pipe shall

be furnished

with Grade H40, J55 or K55 couplings which are either as-rolled, normalised, normalised and tempered, or
quenched and tempered.

9.2.2
with
quen
9.2.3
with
temp

9.24
spec

9.2.5
spec

9.2.6

9.2.7
coup

9.2.8
temp

9.2.9
coup

9.21
spec

9.21
purch

9.3

Coup

When heat treatment is not stipulated on the purchase agreement, Grade J55 pipe shall
Grade J55 or K55 couplings which are either as-rolled, normalised, normalised and ™
ched and tempered.

When heat treatment is not stipulated on the purchase agreement, Grade K55 pipe shall
Srade K55 couplings which are either as-rolled, normalised, normalised and tempered, or q
ered.

fied on the purchase agreement.

Grades J55 and K55 buttress casing shall be furnished\with Grade L80 Type 1 co|
fied on the purchase agreement.

Grade M65 products shall be furnished with Grade £80 Type 1 couplings.

Normalised Grade N80 Type 1 pipe shall bé furnished with either Grade N80 Type
ings.

Normalised and tempered Grade N80 Type 1 pipe shall be furnished with either no
ered Grade N80 Type 1 or N80Q couplings.

Grades N80 Type 1 and N80Q EUE tubing shall be furnished with Grade P110 spec
ings when specified on the purchase agreement.
fied on the purchase agreement.

I Grade P110 buttress casing shall be furnished with Grade Q125 couplings when spe
ase agreement.

Mechanical properties

lings: shall conform to the mechanical requirements specified in Clauses 7 and 10, i

freq

be furnished
empered, or

be furnished
lenched and

Grade J55 EU tubing shall be furnished with Grade L80 Type ] ‘special clearance coliplings when

plings when

1 or N80Q

malised and

al clearance

D Grades N80 Type 1 and N80Q buttress casing shall be furnished with Grade P110 coliplings when

cified on the

ncluding the

ncy of fnei‘ing, re-test prn\/iQinn, etc A record of these tests shall be open to inepnr‘ﬁnn hyf

he purchaser.

9.4

9.4.1

Dimensions and tolerances

Groups 1,2 and 3

Couplings shall conform to the dimensions and tolerances shown in Tables C.32 to C.35 or Tables E.32 to
E.35. Unless otherwise specified on the purchase agreement, threaded and coupled casing and tubing shall
be furnished with regular couplings.
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9.4.2 Group4

Couplings may be machined on the complete outside surface in addition to the inside surface. Dimensions
shall be as specified on the purchase agreement unless couplings with standard API threads are ordered, in
which case the dimensions shall be as shown in Tables C.32 and C.33 or Tables E.32 and E.33.

9.5 Regular couplings

Regular couplings have diameters (W) as shown in Tables C.32 to C.35 or Tables E.32 to E.35. The inside
and outside edges of the bearing face shall be rounded or broken, but shall not materially reduce the width of
the bearing face (dimension b) so that enough thickness is left to safely support the mass of the pipe on the
elevator. Thg ends of couplings shall be faced true at right angles to the axis.

9.6 Specipl-clearance couplings — Groups 1, 2 and 3

When specif
buttress cas

ed in the purchase agreement, special-clearance (reduced outside diameter(J#%) coupling
ng and external upset tubing shall be furnished. Unless otherwise specified, special-clea

s for
ance

external upset tubing couplings shall have a special bevel on both ends as specified~in 9.10 and shown on
Figure D.5.
When specifled in the purchase agreement, special-clearance buttress thread €asing couplings shall have a

special beve
rounded or b

The ends (g
clearance co
or Tables E.

on both ends as shown on Figure D.3. The inside and outside-€dges of the bearing face sh
roken as shown on Figures D.3 and D.5.

r root face when bevelled) of couplings shall be fagedrat right angles to the axis. Sp
uplings shall conform to the dimensions (except ) and tolerances given in Tables C.33 and
3 and E.35 and as shown on Figures D.3 and D.5.

all be

Ecial-
C.35

See Clause 11 for marking and colour identification.

9.7 Combhination couplings

Combination| couplings with different types of thread of the same specified size shall be furnished when
specified on|the purchase agreement. The minimum length and minimum outside diameter of combination
couplings shall be sufficient to accommodatethe specified size and type of threads.

9.8 Reduging couplings — Groups 1,2 and 3

Reducing couplings are useddo,‘connect two pipes of different diameter with the same or different tyges of
thread on the two ends, and jshall be furnished when specified on the purchase agreement. The minjmum

length and n
type of threa

inimum diameter of reducing couplings shall be sufficient to accommodate the specified siz
1S,

9.9 Seal-r|ing couplings

e and

Seal-ring couplings conforming to the requirements of A.8 SR13 shall be furnished when specified on the
purchase agreement.

Additional requirements for PSL-2 and PSL-3 products are specified in Annex H.

9.10 Special-bevel tubing regular couplings — Groups 1, 2 and 3

When specified in the purchase agreement, special-bevel tubing regular couplings conforming to the
requirements of Tables C.34 and C.35 or Tables E.34 and E.35 shall be furnished for non-upset and external-
upset tubing. Unless otherwise specified, special bevel tubing regular couplings shall be bevelled on both
ends as shown on Figures D.4 and D.5. The inside and outside edges of the bearing face shall be rounded or
broken as shown on Figures D.4 and D.5. The root faces of the couplings shall be faced at right angles to the
axis.
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Threading

9.11.1 General requirements

Coupling threads, gauging practice and thread inspection shall conform to the requirements of APl Spec 5B.
Couplings shall not be expanded to provide the required taper for threads for couplings with API threads.

Addit

NOTE

ional requirements for PSL-2 and PSL-3 products are specified in Annex H.

body due to inadequate bearing pressure between the coupling and pin.

Couplings with API threads may not have a leak resistance as high as the internal yield pressure of the pipe

9.11

Casing couplings shall be furnished with one of the end finishes specified in Tables C.1(and C.2

and H

Tubir
spec

9.12

9.12.

9.12.
any i
I1SO 1
surfa
purch

9.12.
may
surfa
See ]

NOTH
penet

9.12.
inspe

.2 Couplings

B To ensure adeguate plating or coating, the threaded surfaces of all couplings sha

.2 as specified on the purchase agreement.

g couplings shall be furnished with one of the end-finishes specified in Table C.2 or T
fied on the purchase agreement.

Surface inspection
1 All finished couplings shall be free from all imperfections thatbreak the continuity of the th
P All couplings shall be inspected on the outside and inside surfaces after finish machinin
hside or outside surface plating, using the wet fluorescent magnetic particle method in acc
3665 or ASTM E709 with a circumferentially oriented magnetic field for the detection o
aser. Records shall be maintained in accordance with 10.15.4.

B By agreement between purchaser.and” manufacturer, NDE of Grades H40, J55 and K
be waived. However, in this case, thescouplings shall be inspected visually on the outsid

Ces after finish machining and befare plating, and shall be free from all visible seams, cracks
[able C.48 or Table E.48 for marking requirements.

rant or other non-destructivesmethods of inspection.

cted after plating.or coating.

9.12.
allo

9.12.

accofdance with 9.12.2 or 9.12.3 shall be free from imperfections with the exception of th

All imperfections of any depth, revealed during inspection at the manufacturing facilit
d in Table/C.36 or Table E.36, shall be removed.

Except as stated in 9.12.7, finished couplings re-inspected outside the manufacture

br Tables E.1

[able E.2 as

read.

g and before
ordance with
f longitudinal

ce imperfections, or by other non-destructive~method of equal sensitivity as demonsfrated to the

65 couplings
e and inside
and porosity.

Visible seams or cracks_are those that can be seen without the aid of magnetic particle ipspection, dye

| be visually

y, except as

r's facility in

ose external

imperfections given in Table C.36 or Table E.36.

9.12.7 For Grades J55 and K55 material that is impact-tested at or below 0 °C (32 °F), that demonstrates a
shear area greater than 80 % and that exceeds the minimum absorbed energy requirements, and for
Grades N80 Type 1, N80Q and Groups 2, 3 and 4 material, couplings shall not be rejected for imperfections less
than 5 % of the critical wall thickness detected on subsequent re-inspection outside the manufacturer’s facility.

The critical thickness is defined in 7.3.2.

9.12.8 Couplings shall be free from any arc burn.
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9.13 Measurement of imperfections
The depth of an imperfection shall be measured from the normal surface or contour of the coupling extended
over the imperfection. The outside diameter of the finished coupling shall be measured across the finished

surface or contour of the coupling (that is, the initial surface or grind contour resulting from the removal of an
imperfection or defect). The outside diameter shall not be measured at the base of an acceptable pit.

9.14 Repair and removal of imperfections and defects

Repair welding is not permitted.

Grinding or machining of quench cracks and arc burns is not permitted.
Non-permissjble imperfections defined in 9.12.5 shall be completely removed.

Permissible jmperfections, see Table C.39 or Table E.39, may be removed or reduced~By machinihg or
grinding on the outer surface.

The area affected by grinding or machining shall be blended smoothly into the contour of the couplingl The
outside diamgter of the finished coupling shall be within the specified tolerances.

After removgl of the defect, the affected zone shall be re-inspected by thexsame inspection method Tt the
same sensitivity used to perform the initial inspection or by a different inspection method of equal or gieater
sensitivity.

9.15 Thread surface treatment — Grade Q125

Thread surface treatment shall be as specified on the purchase agreement.

9.16 Couplings and coupling blank protection'= Grades C90, T95, C110 and Q125

All loose coyplings and all coupling blanks that'have been machined to their final outside diameter shall be
boxed to pre¢vent contact with one another during shipment. All other coupling blanks shall be boxgd to
prevent nick$ and gouges that will not be_femoved by subsequent machining. Boxes shall be manufadtured
from suitabl¢ materials that prevent damage to the material surfaces during transportation and shall be
designed to e easily handled by forklift.

10 Inspedtion and testing

10.1 Test equipment

The manufagturer shall determine and document the appropriate calibration and verification frequency in jorder
to be able to|certify that all products conform to the requirements of this International Standard.

If test or measuring equipment, whose calibration or verification is required under the provisions of this
International Standard, is subjected to unusual or severe conditions which make its accuracy questionable,
re-calibration or re-verification shall be performed before further use of the equipment.

10.2 Lot definition for testing of mechanical properties

10.2.1 Groups 1, 2 (Grades M65 and L80 Type 1 only) and 3 — Coupling stock, coupling material and
pipe (except pup joints heat-treated after cutting to blank or individual length)

A lot is defined as all those lengths with the same specified dimensions and grade which are either as-rolled
or heat-treated as part of a continuous operation (or as an individual batch), and are from a single heat of
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steel, or from different heats that are grouped according to a documented procedure which will ensure that the
appropriate requirements of this International Standard are met.

10.2.2 Grades L80 9Cr, L80 13Cr, C90, T95, C110 and Q125 — Coupling stock, coupling material and

pipe

(except pup joints heat-treated after cutting to blank or individual length)

A lot is defined as all those lengths with the same specified dimensions and grade, from the same heat of

steel

which are heat-treated as part of a continuous operation (or as an individual batch).

10.2.3 Coupling blanks, pup joints or accessory material heat-treated after cutting to blank or
individual length

A lot
steel

a)

batch heat-treated concurrently in the same heat treatment line or equipment or

is defined as that group of pieces with the same specified dimensions and grade, from the
which has been

b)

c)
q
In ad

acce
for s

10.3

10.3.

For @
a rep
purch
analy

For ¢

steel
quan

10.3.

Two

individually heat-treated using the same process parameters, without interruption in

eat-treated in sequential loads using the same process parameters without interruption in th
eatment line or equipment equipped with a recording controller to-provide documenta
eating control through the run or

e

roduction run of 8 h or less in the same heat treatment lingé or equipment equipped with
ontroller to provide documentation of heat treating control through the run.

dition, for Grades C90, T95, C110 and Q125, a lot shall not exceed 30 coupling blanks,
5sory material for Label 1: 9-5/8 and larger casing, of 50 coupling blanks, pup joints or acces
haller sizes of individually heat-treated pieces.

Testing of chemical composition

1 Heat analyses

broups 1, 2 (except Grade C110Q) and 3, when requested by the purchaser, the manufacture
ort giving the heat analysis-of*each heat of steel used in the manufacture of product spq
ase agreement. In addition-the purchaser, upon request, shall be furnished the results o
ses for other elements-used by the manufacturer to control mechanical properties.

brades C110 and(Q125, the manufacturer shall furnish a report giving the heat analysis of

used in the manufacture of product specified on the purchase agreement. The report
itative analyses-for other elements used by the manufacturer to control mechanical propertie

P Product analyses

ubular products from each heat used shall be analysed for product analyses. Product anal

same heat of

e same heat
tion of heat-

continuous
a recording

pup joints or
sory material

shall furnish
cified on the
f quantitative

each heat of
shall include
S.

yses shall be

mad

DYy the manutacturer on the Tiished tubular product betore or arter heat-treatment. For el

products, the chemical analysis may be determined on samples of skelp.

ectric-welded

Product analyses shall include the results of quantitative determinations of all elements listed in Table C.4 or
Table E.4 plus any other elements used by the manufacturer to control mechanical properties.

For Groups 1, 2 (except for Grade C110) and 3, the product analyses shall be available to the purchaser on
request.

For Grades C110 and Q125, the product analyses shall be provided to the purchaser.

NOTE

manufacturer or processor and can be taken from material in tubular or bar form.

©1S0

2011 — All rights reserved

For couplings, pup joints and accessory material the analyses requested can be furnished by the steel

39


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

ISO 11960:2011(E)

10.3.3 Test method

Chemical composition shall be determined by any of the procedures commonly used for determining chemical
composition, such as emission spectroscopy, X-ray emission, atomic absorption, combustion techniques or
wet analytical procedures. The calibration methods used shall be traceable to established standards. In case
of conflict, chemical analyses shall be made in accordance with ISO/TR 9769 or ASTM A751.

10.3.4 Re-check of product analyses — All groups

If the product analyses of both lengths of tubular product representing the heat fail to conform to the specified
requirements, at the manufacturer's option either the heat shall stand rejected or all the remaining lengths in
the heat shal irctivi ifi i ; ples
fails, at the manufacturer's option either the heat shall stand rejected or two re-check product analyses|shall
be made on|two additional lengths from the same heat. If both re-check product analyses conform fo the
requirementq, the heat shall be accepted except for the length represented by the initial analysis which
If one or both of the re-check product analyses fail, at the manufacturer's option the entire~heat sh
rejected or epch of the remaining lengths shall be tested individually. In the individual testing)of the remaining
lengths in any heat, analyses for only the rejecting element or elements need be determined. Samples fpr re-
check produgt analyses shall be taken in the same manner as specified for product analysis samples} The
results of all[re-check product analyses shall be provided to the purchaser when ‘specified on the pur¢hase
agreement.

10.4 Tensile tests

10.4.1 Stregs-relief temperature — All grades except C110

For the purpose of tensile test frequency, stress-relief of tempered products shall not be considered [‘heat
treatment” provided the stress-relief temperature is at least 55°C (100 °F) below the final tempering
temperature.

Additional rejuirements for PSL2 and PSL3 products are’given in Annex H.
10.4.2 Heat{control tensile tests — Groups 1; 2'and 3

One tensile test shall be made as a contrel'on each heat of steel used by the manufacturer for the production
of product under this International Standard. For electric-welded product, these tensile tests shall be magle on

either the sk¢lp or the finished product, at the option of the manufacturer.

A heat-contrpl test made on a léngth of product may also be considered as a product test for the lot peing
tested.

10.4.3 Frequency of testing and location of test specimen — Casing and tubing

The frequengy of testing for casing and tubing of all groups is defined in Table C.37 or Table E.37.

Additional requirements for PSL-2 and PSL-3 products are specified in Annex H.

The lengths for testing shall be selected at random and, when more than one test is required, the selection
procedures shall provide samples representing the start and end of the heat-treat cycle (as applicable) and
front and back ends of the tubes. When more than one test is required, the test specimens shall be from
different lengths, except for upset pipe the test specimens may be taken from both ends of one length.

10.4.4 Frequency of testing and test specimen location — Coupling stock, coupling material, coupling
blanks, pup joints and accessory material

The frequency of testing is defined for coupling stock, coupling material and coupling blanks in Table C.38 or

Table E.38 and for pup joints and accessory material in Table C.39 or Table E.39. When more than one test is
required the test specimens shall be from different lengths.
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For Group 1, Group 2 (except Grades C90, T95 and C110) and Group 3 for accessory material, the test
specimens from bar stock shall be taken from a location corresponding to the mid-wall of the finished
accessory.

For Grades C90, T95, C110 and Q125, tensile test specimens for coupling stock, coupling material, coupling
blanks, pup-joint or accessory material heat-treated in tube length shall be removed from locations shown in
Figure D.9.

No test is required for pup joints or accessory material manufactured from a length of casing, tubing, coupling
stock, coupling blank or coupling material, provided that it has been previously tested and conforms to

requirements and there is no subsequent heat treatment.

A heat-control test may also be considered as a product test for the lot being tested.

10.4.p6 Test specimens — General

Prodiict-body tensile test specimens shall be either full-section specimens, strip_specimens

specimens, as shown in Figure D.8, at the option of the manufacturer. Strip specimens from sean
shall |pe taken from any location about the product circumference at the option.of the manufacture
specimens shall be taken from the mid-wall. Strip specimens and round bar.Specimens from welg
be taken approximately 90° from the weld, or, at the option of the manufaeturer, from the skelp
direcjion of rolling and approximately midway between the edge and.the centre. Tensile test s
heat-treated product shall be removed from the product subsequeft 10 final heat treatment on th
line.

All strip specimens shall be approximately 38 mm (1.500 in) wide in the gauge length if suitable
testing grips are used, or if the ends of the specimen arexmachined or cold-flattened to reduce the
the glip area; otherwise they shall be approximately 19\mm (0.750 in) wide for product smaller tha
apprgximately 25 mm (1.000 in) wide for product from Label 1: 4 up to and including Label
apprgximately 38 mm (1.500 in) wide for product larger than Label 1: 7-5/8.

All pfoduct-body tensile specimens shall represent the full wall thickness of the product fro
specimen was cut, except for round bar-ténsile specimens, and shall be tested without flattenin
specimens shall be 12,7 mm (0.500 in)<in diameter when the product size allows, and 8,9 mm
diamegter for other sizes. For produtt sizes too small to allow a 8,9 mm (0.350 in) diameter spe
bar t¢nsile specimens are not permitted. When elongation is recorded or reported, the record o

tensile testing 6f+the upset is required, the purchaser and manufacturer shall agree uq
entative type.and size of test specimen to be used for the test.

pbr round bar
nless product
r. Round bar
ed pipe shall
arallel to the
becimens for
e production

curved-face
curvature in
n Label 1: 4,
1: 7-5/8, and

M which the
j. Round bar
(0.350 in) in
Cimen, round
r report shall
jauge length

on the most

10.4.p Test specimens — Additional requirements for coupling blanks, coupling stock coupling

matefrial and pup joint and accessory materials — Grades C110 and Q125

In addition to the requirements in 10.4.5, longitudinal tensile test specimens shall be removed fi

fom coupling

blanks, coupling stock, coupling material and pup-joint and accessory materials and individually heat-treated
coupling blanks, pup joints or accessory material subsequent to final heat treatment. Tensile test specimens
shall be either strip specimens or, if the wall thickness of the tubular is over 19,1 mm (0.750 in), a round
specimen 12,7 mm (0.500 in) in diameter may be used as shown in Figure D.8.

Tensile test specimens for coupling blanks and pup joint or accessory material heat-treated in coupling blank
or individual lengths shall be removed from the piece as illustrated in Figure D.9. Reduced-section strip
specimens may be used by agreement between purchaser and manufacturer.
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10.4.7 Test method

Tensile properties shall be determined by tests on longitudinal specimens conforming to the requirements of
10.4.5, 1SO 6892-1 or ASTM A370, and 10.4.6 for the Grades C110 and Q125 products covered therein.
Tensile tests shall be made with the specimens at room temperature. The strain rate during tensile testing
shall be in accordance with the requirements of ISO 6892-1 or ASTM A370.

Tensile test machines shall have been calibrated within the 15 months preceding any test in accordance with
the procedures of 1ISO 7500-1 or ASTM E4. Extensometers shall be calibrated within 15 months preceding
any test in accordance with the procedures of ISO 9513 or ASTM E83. Records retention shall be in
accordance with 13.4.

10.4.8 Inval

Any test spe
whether obs
same length

10.4.9 Re-te
Oor accessor

If a tensile te
make re-test

If all of the reg

If more than
the specified
Specimens fi
L80 and R95

Rejected lots

10.4.10 Re-t
material in (

For material
the manufac
additional te
accessory
rejected. Rej

For material
to the specif
the lot. If one
and tested a

dation of tests

Cimen that shows defective preparation or material imperfections unrelated to the intent of th

y material) — Grades C90, T95, C110 and Q125)

st representing a lot fails to conform to the specified requirements, the manufacturer may el
5 on three additional lengths from the same lot.

-tests conform to the requirements, the lot shall be accepted, excepting the failed length.

bne of the original test specimens fails or one or more of the re-test specimens fails to confo
requirements, the manufacturer may elect to test each of the remaining lengths in th
br re-tests shall be taken in the same manner. as;specified in 10.4.5 and 10.4.6. For Grades

may be re-heat-treated and tested as new lots.

psts — Coupling blanks, coupling’stock, coupling material, pup joints or accessory
brades C90, T95, C110 and Q125

heat-treated in tube lengths, if a tensile specimen fails to conform to the specified requiren
urer shall either maké tests on both ends of the tube in question or reject the length. No
sting shall be allowed to qualify a length of coupling stock, coupling material, pup jo

bcted lengthsmay be re-heat-treated and tested as new lots.

heat-treated'in coupling blank or individual product lengths, if a tensile specimen fails to co
ed requirements the manufacturer shall either reject the lot or make three additional tests
or/nare of the additional tests fail, the lot shall be rejected. Rejected lots may be re-heat-tr
5 hew lots.

the tensile re-test specimens shall be takenfrom the same end as the original test specimen.

b test,

brved before or after testing, may be discarded and be replaced by another specimen from the
of product.
sts — All products (except coupling blanks, coupling stock, coupling material, pup jo

nts

bct to

rm to
e |ot.
M65,

ents,
other
nt or

aterial. Both test fesults shall conform to the specified requirements or the length shall be

hform
from
pated

10.5 Flatte

ning test

10.5.1 General requirement for testing

Flattening tests shall be made for all welded pipe with D/t ratios as shown in Table C.22or Table E.22.

In 10.5.2 to 10.5.7, the 0° position shall have the weld contacting the parallel plate (defined as 12 o’clock or
6 o’clock). The 90° position shall have the weld positioned at 3 o’clock or 9 o’clock.
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10.5.2 Frequency of testing

The frequency of testing shall be in accordance with Table C.41 or Table E.41.

10.5.3 Test specimens
Test specimens shall be rings or crop ends not less than 63,5 mm (2% in) long.
On pipe cut from multiple lengths of a coil, the test on one end of one piece shall represent a test on the

adjacent end of the next piece of pipe. If the pipe is intended to be upset, the test specimen shall be taken
from the tube prior to upsetting.

The fest specimens may be cut before heat treating and given the same type heat treatmen{ as the pipe
represented. If lot testing is used, precaution shall be taken so that the test specimens can_be identified with
respgct to the length of pipe from which they are cut. Each heat in each lot shall be subjected*to a flattening test.

For electric-welded pipe that is full-body, full-length normalised, including pipe thatis processed through a hot-
stretgh mill in accordance with the requirements in 6.2.1, flattening test specimens shall be oljtained either
prior to or after such treatment at the option of the manufacturer.

10.5.4 Test method for Groups 1 and 2

Test [specimens shall be flattened between parallel plates. From.each pair of flattening test spgcimens, one
shall pe flattened with the weld located in the 90° position and the other with the weld located in the 0° position.
Test [specimens shall be flattened until opposite walls of the’ pipe meet. No cracks or break$ shall occur
anywhere in the specimen until the distance between the'plates is less than that specified in Table C.22 or
Tablg E.22; nor shall evidence of poor texture, incomplete fusion in the weld, laminations, bléirnt metal or
extrufded metal develop during the entire flattening process.

10.5.p Test method for Grade P110 pipe and'Grade Q125 casing

The requirements in A.6 SR11 shall apply’ when EW pipe and A.6 SR11 are specified on the purchase
agreement (see 6.1).

10.5.p Invalidation of tests

Any test specimen that shows defective preparation or material imperfections unrelated to the intg¢nt of the test,
whether observed before ©or after testing, may be discarded and be replaced by another specihen from the
samg length of produet:

10.5.f Re-tests

If either tesf specimen representing a single length of pipe fails to meet the requirements gpecified, the
manufacturer may elect to make additional tests on specimens cut from the same end of the sgme length of
pipe,|until the requirements are met, except that the finished pipe shall not be shorter than 80 % of its length
after the initial cropping. If any test specimen from a length of pipe representing a lot fails to conform to the
requirements specified, the manufacturer may elect to repeat the tests on specimens cut from two additional
lengths of pipe from the same lot. If such specimens conform to the specified requirements, all the lengths in
the lot shall be accepted except the length initially selected for the test. If any of the re-test specimens fails to
pass the specified requirements, the manufacturer may elect to test specimens cut from the individual lengths
remaining in the lot. Specimens for re-tests shall be taken in the same manner as specified in 10.5.3. At the
option of the manufacturer, any lot of pipe may be re-heat-treated and tested as a new lot.
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10.6 Hardness test

10.6.1 PSL requirements

Additional requirements for PSL-3 product are given in Annex H for Grades N80Q, R95 and P110.

10.6.2 Frequency of testing — General

The frequency of hardness testing for all products is specified in Table C.40 or Table E.40. When more than
one test is required the test specimens shall be from different lengths.

Additional hgrdness testing on the outside surface and through-wall hardness testing of pipe and upsety may
be carried opt as agreed between purchaser and manufacturer. Test procedures for this additional tgsting
shall be agreed between purchaser and manufacturer.

No test is reéquired for pup joints, coupling blanks or accessory material manufactured~ffom a lendgth of
Grades M65] L80, C90, T95, C110 or Q125 pipe, coupling stock, coupling material or'"accessory material
previously tepted, provided there is no subsequent heat treatment.

10.6.3 Frequency of testing — Heat-control tests — Grades M65 and L80

A product tepst block from each heat-control tensile test specimen shall be through-wall hardness-tested to
verify conforfnance with hardness requirements.

A heat-contrpl hardness test made on a product may also be considered as a product test for the lot peing
tested.

10.6.4 Frequency of testing — Grades M65 and L80

On pipe, coupling stock, coupling blanks, coupling material and accessory material, hardness testing shgll be
carried out af the same frequency as tensile testingfor each of these products.

Additional requirements for PSL-3 products are\specified in Annex H.

10.6.5 Frequency of testing and test specimen location — Non-upset pipe — Grades C90, T95 and
C110

a) For Gradgs C90 and T95, one-through-wall hardness test in one quadrant shall be made on each Igngth
from one end of each pipe. Approximately 50 % of these test rings shall be cut from the front endg§ and
approximately 50 % from thé.back ends of the pipe.

b) For Gradg C110, one, through-wall hardness test in one quadrant shall be made on each length from both
ends of each pipe.<f<the manufacturer applies a process control plan which has been demonstrated fo the
satisfaction ¢f the \purchaser to be sufficient to ensure that the entire length of the pipe has homogeneous
hardness prgpérties, the testing frequency may be reduced to the frequency applicable for Grades C91) and
T95in a).

Additional requirements for PSL-3 product are given in Annex H.

10.6.6 Frequency of testing and test specimen location — Upset pipe — Grades C90 and T95

The pipe body of each length tensile-tested as required by 10.4.3 shall also be through-wall hardness-tested
in all four quadrants to verify conformance to the requirements. The test frequency of the upset shall be one in
every 20 lengths within each lot. One through-wall hardness test in four quadrants shall be made on one upset
from that length in the section of that upset with the maximum wall thickness.

In addition to the through-wall hardness tests, an external-surface Brinell or Rockwell C-scale test shall be
made on the pipe body and one upset of each length.
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10.6.7 Frequency of testing and test specimen location — Coupling blanks, coupling stock, coupling
material, pup joints and accessory material — Grades C90, T95 and C110

For thick-wall tube used for making more than one coupling blank, pup joint or accessory, through-wall
hardness tests shall be made on each of two test rings, one from each end.

For coupling blanks, pup joints and accessory material heat-treated in individual lengths, the piece having the
highest surface hardness in the lot shall be selected for through-wall testing.

For individually heat-treated coupling blanks, the hardness test ring shall be removed from the piece as shown

Throligh-wall hardness tests shall be made in four quadrants.

10.6.8 Frequency of testing — Grade Q125
For gasing, through-wall hardness tests shall be made on three lengths per lot. The lengths for tepting shall be
selegted at random, provided the selection procedure provides samples representing the start and end of the
heat-treat cycle and front and back ends of the tubes.

For doupling stock, coupling material, pup-joint or accessory material /heat-treated in tube length, one end of
each|length shall be through-wall hardness tested (approximately 50 _% each end).

For doupling blanks, pup joints or accessory material heat-treated in coupling blank or individugl length, one
piecq from each lot shall be through-wall hardness tested.

Throyigh-wall hardness tests shall be made in one quadrant.

Additjonal requirements for PSL-3 product are given in Annex H.

10.6.p Test specimens

Test [specimens for hardness testing, shall be removed from products according to locatiohs shown in
Figure D.9, or removed from the «€nd of the length or from a prolongation as specified in this|International
Standlard. For all grades, through-wall hardness tests shall be made on either rings or product test blocks.

Throyigh-wall hardness tests for one quadrant shall be made on a product test block or a ring. [Through-wall
hardness tests for four-qQuadrants shall be made on a ring or on product test blocks cut from a ring. Through-
wall hardness test rings-shall be prepared as specified in Figure D.10 in either one or four quadrapts.

Hardpess test surfaces shall be ground parallel and smooth, and shall be free from oxide scale, fpreign matter
and lpbricants.

10.6.10-Test method

Hardness tests shall be made in accordance with ISO 6506-1 or ASTM E10 for Brinell hardness tests and
ISO 6508-1 or ASTM E18 for Rockwell hardness tests.

Two types of hardness test are used in these standards:
a) external surface tests involving a single indentation and
b) through-wall hardness tests involving multiple indentations.

External surface tests may be made using either the Rockwell or the Brinell method and may be used for
product acceptance and process control as specified in this International Standard.
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Through-wall hardness tests shall be made by the Rockwell method and used for product acceptance for
maximum hardness and allowable hardness variation and for as-quenched hardenability. Through-wall
hardness tests shall be made transverse to the axis of the product. When the hardness ring is removed from
the end of the length, the hardness tests shall be made on the side of the specimen farthest from the end of
the length (that is, away from the quenched end surface). The first indentation on each product test block or
ring quadrant shall be performed mid-wall and shall be disregarded in order to reduce the possibility of errors.

For Grades M65, L80, C90, T95 and C110 the through-wall hardness test shall only be made using hardness
testers with digital readout (one or more decimal places).

When the specmed waII thickness of a product is less than 7,62 mm (0 30 in), three indentations in the mid-
wall of the spe Jucts,
in each quadrant three indentations shaII be made in each of three Iocat|ons The hardness numbers| from
three indentations in each location, i.e. outside-wall, mid-wall and inside-wall, shall be combined\to dive a
mean hardng¢ss number for each location. A through-wall hardness test comprises mean hardness numbers
for each location in a quadrant, in either one or four quadrants as specified in this International-Standard.

Indentations |at the outside-wall and inside-wall locations shall be made between 254 mm (0.10in) and

3,81 mm (0.
from the cen
diameters frq
permitted for|

The surfaces
0,5°. When
consistent m
When other
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The surface
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matter, lubrig
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results for su

5in) from the applicable outer or inner surface, but not closer than 2/%\indentation diam
re of an indentation to the edge of the surface. Indentations shall be no-gloser than 3 inden
m another indentation, measured centre to centre. Alternate spacing ‘of rows of indentatid
thin-wall product.

of the product test block or ring that contact the anvil and thé indenter shall be parallel
product test blocks or rings are prepared using a magnetic platen surface grinder, or
achining processes that ensure this requirement is met,“verification of parallelism is not req
methods are used to prepare the product test blocks-or rings, the parallelism shall be verifi
test block or ring.

dry grinding with 240 (P240) grit paper.

of the product test block or ring that-contact the anvil and the test machine components
enter-holder, anvil and anvil seat)\shall be visually inspected and shall be free of visible fg
ants, rust and burrs.

product test blocks or ringsbeyond the anvil support of less than or equal to 40 % of the sU
roduct test block or ring-is acceptable. The overhang may exceed 40 % of the surface area
block or ring when the testing equipment is designed and validated to yield consistently acg
ch use. External support is not permitted.

The anvil andl anvil seat shall not have protrusions or indentations that adversely affect the hardness resy

When standardised«test blocks are used for the verification of a hardness machine, the same anvil sh

used for the

erification as will be used for acceptance testing following the verification.
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during an indirect verification, shall be used. When other indenters are used, they shall be verified using an
indirect verification with respect to a more accurate indenter (e.g. reference indenter with less error). The
polished portion of the HRC indenter shall be visually inspected periodically for damage (e.g. cracks, chips,
pits, etc.) with the aid of adequate magnification (e.g. 20X or higher).

If two or more hardness indentations at a location (same outside-wall, mid-wall or inside-wall in a quadrant)
are greater than 20 HRC, and if the difference between the highest and lowest indentations at that location is
greater than 2,5 HRC, then three additional indentations in the same location shall be taken. In such case, the
mean hardness number shall be based on the three additional indentations. The test report shall indicate that
additional indentations were made and the original test data shall be available upon request. Additional
indentations are not allowed if any Rockwell hardness number is over 27,0 HRC for Grades C90 or T95 or
over 32,0 HRC for Grade C110.
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The through-wall hardness test is usually made using the Rockwell C-scale. It is acceptable to use the
Rockwell C-scale on materials having a hardness below 20 HRC. Care should be exercised when evaluating
hardness below 20 HRC because of a potential lack of precision, but nevertheless these results may be used
to determine hardness. The use of the Rockwell B-scale on materials having a hardness below 20 HRC is at
the manufacturer's option or as specified on the purchase agreement. Rockwell hardness numbers and mean
hardness numbers shall be reported in Rockwell C, from actual or converted numbers, to the first or second
decimal place. When A.9 SR15 is specified on the purchase agreement, the manufacturer shall provide these
data to the purchaser.

Hardness conversions shall be made in accordance with an appropriate conversion table selected by the
manufacturer, unless otherwise specified on the purchase agreement.

Brine
force
other

Il hardness numbers shall be rounded to three significant digits and the test conditions're
5 other than 29,42 kN (3 000 kgf), ball diameters other than 10 mm and test force applica
than 10 s to 15 s are used.

ported if test
tion duration

Labofatory Rockwell C scale shall be used as a referee method in cases of disagreement.

10.6.111 Invalidation of tests

Any fest specimen that shows defective preparation or material imperfections unrelated to the intg¢nt of the test,

whether observed before or after testing, may be discarded and bedeplaced by another specithen from the
samg length of product.

10.6./12 Periodic checks of hardness-testing machines

Perigdic checks of testing machines shall be made usifig the procedures in ISO 6506-1 or ASTM E10 for
Bringll hardness test machines, or ISO 6508-1 or ASTM E18 for Rockwell hardness test machines.

NOTH Both relevant ISO texts are entitled “Procedure for periodic checks of the testing machines by| the user” and
both ASTM paragraphs are titled "Daily Verification%

For through-wall hardness testing of Grades’M65, L80, C90, T95, and C110, the standardised tept block shall

have
test 1
shall

a maximum non-uniformity of 0.4“HRC. For all other Grades and hardenability tests, the
lock shall have a maximum non-uniformity of 1.0 HRC. The non-uniformity of the standardig
be determined by the difference between the highest and lowest indentation number

standardised
ed test block
stated in the

standardised test block certificate:
At least two preliminary indentations on each standardised test block should be disregarded in orfler to reduce
the ppssibility of errors-After the preliminary indentations, at least three hardness indentations shall be made
on the standardisedtest block. For through-wall hardness testing of Grades M65, L80, C90, T95 and C110 the
error|shall not exceed + 0,5 HRC. For all other grades and hardenability tests, the error shall not exceed
+ 1,0|HRC. The)error shall be determined by the certified mean hardness number of the stanflardised test
block minus‘the mean hardness number determined during the periodic check.

The festing machine shall be checked at the beginning and end of a continuous run of testing| and at such
timesas are required 10 assure the operator of the equipment and the purchaser (or his representative) that
the machine is satisfactory. In any event, checks should be made at least every 8 h of a continuous run of
testing. Checks shall be made on standardised test blocks within the following hardness ranges:

a) Group 2 (except Grade C110): 20 HRC to 27 HRC

b) Grade C110: 24 HRC to 32 HRC
c) Grade Q125: 24 HRC to 35 HRC

d) All hardenability tests: 35 HRC to 55 HRC.
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If the checks indicate that the testing machine results are unsatisfactory, the machine shall be verified by
indirect verification using standardised test blocks according to the procedures in 1ISO 6506-2 or ASTM E10
for Brinell hardness test machines, or ISO 6508-2 or ASTM E18 for Rockwell hardness test machines.

In cases of disagreement, for Grades C90, T95 and C110 one standardised test block shall be within 20 HRC
to 26 HRC and another standardised test block shall be within 30 HRC to 46 HRC to confirm accuracy and
linearity using a two-block verification. The standardised test blocks shall have a maximum non-uniformity of
0,4 HRC (difference between the highest and lowest indentation number stated in the standardised test block
certificate). The error shall not exceed + 0,5 HRC (determined by the certified mean hardness number of the

standardised

test block minus the mean hardness number determined during the periodic check).

The results
Statistical P
R-charts (me

10.6.13 Verif

Indirect verif
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ocess Control techniques, such as, but not limited to, X-bar (measurement averages
asurement ranges) and histograms.

ication of hardness-testing machines and indenters

cation of hardness testing machines shall be performed at least once every year and a

direct verific

tion has been performed, in accordance with the procedures in 1ISO.6506-2 or ASTM E1

Brinell hardngss test machines, or ISO 6508-2 or ASTM E18 for Rockwell hardness.test machines.

The HRC stgndardised test blocks shall be within 20 to 55 HRC to confirm aceuracy and linearity using 4
block verificdtion. The standardised test blocks used shall bracket the HRC.range for acceptance testing
standardised| test blocks shall have a maximum non-uniformity of 0,4.HRC (difference between the hi
and lowest indentation number stated in the standardised test block ‘Certificate). The error shall not ex
+ 0,5 HRC (determined by the certified mean hardness number of the'standardised test block minus the

hardness nu

The indente
manufacture
indenter with
maximum peg

A calibration
agency. The
indenters sh
accrediting b
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ber determined during the indirect verification).

should be directly verified at least every 2¢yéars. HRC indenters shall be certified b
r for performance error (deviation) with respect to a more accurate indenter (e.g. refe
less error) and standardised test blocks«ir’the range being tested. HRC indenters shall h
rformance error of £ 0,4 HRC.

certificate (verification report) for.the hardness tester shall be issued by an independent cert
calibration agency that is used\to conduct verifications of hardness testing machines and
ould be accredited to the hequirements of ISO 17025 (or an equivalent) by a recog
pdy that operates to the requirements of ISO/IEC 17011. As a minimum, the calibration certi

a) the referemce standard (1ISO-6506-2 and/or ASTM E10, or ISO 6508-2 and/or ASTM E18)

b) method of]

¢) means of

verifications(direct and/or indirect)

erification (reference blocks, elastic proving devices, etc)

epted
and

ter a
0 for

two-
. The
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ceed
mean

y the
ence
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ficate

d) temperatu

5

e) hardness scale(s) verified

f) date of the

verification

g) standardised test blocks (mean hardness number, scale, serial number, manufacturer and non-uniformity)

h) results obtained

i) identification of the hardness test machine (manufacturer, model number and serial number)

j) serial number of indenter
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k) certifying agency and
I) name of their representative performing the verification.

10.6.14 Re-tests — Grades M65 and L80

For Grades M65 and L80 products, if a through-wall hardness test specimen representing a lot fails to
conform to the specified requirements, the manufacturer may elect to make re-tests on two additional lengths
from the same lot from the same end as the original test specimen. If all the re-tests conform to the
requirements, the lot shall be accepted except the failed length. If one or more of the re-test specimens fails to
conform to the specified requirements, the manufacturer may elect to test each of the remaining lengths in the

lot or

10.6.
acce

For (

three
If the

feject the ot

15 Re-tests — Grades C90, T95 and C110 products except for coupling blanks, pup joi
ssory material heat-treated after cutting to individual lengths

brades C90 and T95, if any mean hardness number falls between 25,4 HRC.and 27,0 H
additional indentations shall be made in the immediate area to determine-a new mean hard
new mean hardness number does not exceed 25,4 HRC, the piece shall-be accepted. If th

hardness number exceeds 25,4 HRC, the piece shall be rejected.

For
addit
new

Srade C110, if any mean hardness number falls between 300 HRC and 32,0 HRC ing
onal indentations shall be made in the immediate area to determine a new mean hardness T
mean hardness number does not exceed 30,0 HRC the piece shall be accepted. If th

hardness number exceeds 30,0 HRC the piece shall be rejected.

10.6.
treat

For c

the h
shall

using

the e

10.6.

If the
surfa
impreé

bd after cutting to individual lengths

oupling blanks, pup joints or accessory material heat-treated after cutting to blank or individ
brdness test specimen representing a lot fails to conform to the specified requirement, the pi
be rejected. The manufacturer shall either re-heat-treat the lot or make three additional test
the same selection criteria for thé pieces selected in the original test. If any of these three
htire heat-treat lot shall be rejected.

17 Re-tests — Grade Q125 General

allowable hardness-variation as specified in Table C.5 or Table E.5 is exceeded on a s
Ce in that quadranimay (at the option of the manufacturer) be re-ground below the ini
ssions and re-tested. Only one re-grind and re-test is allowed for each specimen. After re

ints or

RC inclusive,
hess number.
€ new mean

lusive, three
umber. If the
B new mean

-

16 Re-tests — Grades C90, T95 and C110 coupling blanks, pup joints or accessory material heat-

hal lengths, if
ece or length
5 from the lot

re-tests fail,

becimen, the
ial hardness
test, product

that fhils to complyWwith the specified requirements shall be rejected.

10.6./18 Re-tests — Grade Q125 — Casing, coupling stock and coupling material

If mofe-than one of the initial three lengths required to qualify a lot of casing is rejected, then the manufacturer
may €lect 1o test each of the remaining lengths in the Tof. Re-tests of these Tengths shall only be allowed as
specified in 10.6.17.

If only one of the initial three lengths required to qualify a lot of casing is rejected, then an additional three
lengths may be tested to attempt to qualify the lot of casing. Re-tests of the additional lengths shall only be
allowed as specified in 10.6.17. If any of the additional three lengths required to qualify a lot of casing is
rejected, then the manufacturer may elect to test each of the remaining lengths in the lot or reprocess the lot
(that is, five of the six lengths tested shall meet the requirements of 7.8 and Table C.5 or Table E.5 to qualify
the casing on a lot basis).
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10.6.19 Re-tests — Grade Q125 — Coupling blanks, pup joints and accessory material

In the case of coupling blanks, pup joints or accessory material heat-treated as individual pieces, if the
hardness variation as specified in 7.8 and Table C.5 or Table E.5 is exceeded, the manufacturer may carry
out through-wall hardness testing of three more pieces from the lot in question. If a specimen from any one of
the three pieces exceeds the allowable hardness variation, the lot shall be rejected.

10.6.20 Rejected lots — Groups 2 and 4

For all products, rejected lots may be reprocessed (that is, heat-treated again) and hardness-tested again as
new lots.

10.7 Impagt test

10.7.1 Sampling —Grades J55, K55 and N80 Type 1

For accesso Aanks,

one set of te

y material, when required in 7.6, and for coupling stock, coupling material ,and coupling bl
5t specimens shall be taken from each lot.

10.7.2 Sampling — Grade M65
One set of telst specimens shall be taken from each lot.

10.7.3 Sampling — Grades N80Q, R95, L80, C90, T95, C110 and P110

For pipe, on
qualified by

is mandatory|.

For accesso
one set of te

10.7.4 Sampling and test specimen location—"Grade Q125

For casing, t
the selection
back ends, a

For coupling
from an end
approximate

For coupling
lot shall be te

set of test specimens shall be taken from each lot.tnless compliance with the requireme
documented procedure, see 7.5.6. If A.10 SR16.iS.specified in the purchase agreement, tg

y material, when required in 7.6, and for goupling stock, coupling material and coupling bl
5t specimens shall be taken from each Jot.

hree lengths per lot shall be tested. The lengths for testing shall be selected at random, pro
procedures give samples-representing the start and end of the heat-treat cycle and the fron
5 processed, of the casing:

stock, coupling material, pup-joint or accessory material heat-treated in tube length, one
of each length~shall be tested. Front and back ends, as processed, shall be tested d
y 50 % basis«

blanks,pup’joints or accessory material heat-treated as individual pieces, one piece from
sted.

10.7.5 Test specimens

nts is
sting

Anks,

vided
t and

piece
n an

each

For orientation of longitudinal and transverse specimens, see Figure D.11.

Impact test s

pecimens shall not be machined from flattened tubulars.

When testing EW pipe using a transverse test specimen, the weld line shall be positioned at the notch in the
CVN test specimen.

The surface of the finish-machined transverse test specimen may contain the outside diameter curvature of
the original tubular product, provided that the requirements of Figure D.12 are met. These specimens shall be
used only to permit the use of a transverse specimen of maximum possible thickness consistent with
Table C.8 or Table E.S8.
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10.7.6 Test method

CVN impact tests shall be conducted as specified in ASTM A370 and ASTM E23.
The shear area shall be measured and, for Grade C110 and PSL-2 and PSL-3 product (see A.9 SR15), shall
be reported.

For the purpose of determining conformance with these requirements, the observed result of a test shall be
rounded to the nearest whole number. The impact energy value for a set of test specimens (i.e. average of
three tests) shall be expressed as a whole number, rounded if necessary. Rounding shall be in accordance

with t

he rounding method of ISO 80000-1 or ASTM E29.

10.7.

7 Invalidation of tests

Any fest specimen that shows defective preparation or material imperfections unrelatedto the intg¢nt of the test,

whet|
same
minin
10.7.

If the

the rg¢sult of one specimen is below two-thirds of the minimum speeified absorbed energy requi
f three additional specimens shall be made from the samg_length. The impact energy of each of the re-

test @
test g
be re

10.7.

If the
testin
three
lot sh
teste
remal

10.7.

If mg

the 1ot is not permitted. The manufacturer may elect to test each of the remaining pieces in

re-he

10.8

her observed before or after testing, may be discarded and be replaced by anéther specir
length of product. Specimens shall not be judged defective simply because they failed
hum absorbed energy requirement (see 10.7.7 to 10.7.9).

B Re-test of a length — All groups

results of more than one specimen are below the specified minimum absorbed energy requ

pecimens shall equal or exceed the specified minimumiabsorbed energy requirement or thg
ected.

D Replacement of a reject length — All groups

results of a test do not meet the requirements of 7.4 to 7.6, as applicable, and do not ¢
g in accordance with 10.7.7, then an. additional three test specimens shall be removed
additional lengths from the lot. If all.the additional lengths tested conform to the requireme
all be qualified except for the length*that was initially rejected. If one or more of the addif
] fail to conform to the specified requirements, the manufacturer may elect to test ing
ning lengths in the lot or re-heat-treat and test the lot as a new lot.

10 Multiple length rejection — Grade Q125

hen from the
o exhibit the

irement, or if
rement, a re-

e length shall

ualify for re-
rom each of
nts, then the
ional lengths
ividually the

re than one of thé-initial three lengths required to qualify a lot of casing is rejected, re-tesfjng to qualify

the lot, or to

10.8.

at-treat and.test'the lot as a new lot.
Grain'size determination — Grades C90, T95 and C110
1 Sampling

Grain size determination shall be made on each as-quenched hardenability test sample.

10.8.2 Test method

Grain size shall be determined by metallurgical evaluations such as the McQuaid-Ehn Test or other methods
as specified in ISO 643 or ASTM E112.
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10.9 Harde

nability — Grades C90, T95 and C110

Hardenability shall be determined on one sample per production run or heat-treatment practice. Through-wall
hardness tests in four quadrants shall be made at the beginning of each order and thereafter whenever a size
change occurs or the austenitization and quenching process conditions change significantly.

10.10 Sulfide stress-cracking test — Grades C90, T95 and C110

ANSI-NACE TMO0177-2005 shall be used in conjunction with the requirements in 7.14 to determine the room
temperature sulfide stress-cracking resistance of Grades C90, T95 and C110 products.

For Grades
tensile methd

For Grade C
(Method A),
agreement.

For Method 4
specimens a

10.11 Metallographic evaluation — EW Grades P110 and Q125

A metallogrg
process for
interruption g
The manufag

Additional re
10.12 Hyd

10.12.1 Hyd

Each length
heat treatme)
test conditior
inspected fo

d (Method A), bent-beam method (Method B), or the DCB method (Method D).
110, the level of resistance to sulfide stress cracking shall be evaluated using thectensile m

unless one of the DCB methods (Method D) in Annex A.13, SR39 is specified,on the purd

\, full-size smooth tensile test specimens shall be used except where sub-size smooth tensil
re required because of pipe size constraints.

phic evaluation of the electric-weld zone shall be performed at the beginning of the we
each size of tubular, again at least each 4 h during.the welding and after any subst
f the welding process. The samples shall be obtained prior to heat treatment.

turer shall have objective criteria to evaluate the-acceptability of the electric-welded zone.

uirements for PSL-2 and PSL-3 product are given in Annex H.
rostatic tests

ostatic test procedures

pf pipe shall be tested full-length subsequent to upsetting (if applicable) and subsequent tq
nt (as applicable) to.at least the hydrostatic pressure specified in 10.12.2 without leakage
s shall be held for.notless than 5 s at full pressure. For electric-weld pipe, the pipe seam sh
[ leaks and sweats while under full test pressure. The entity performing the threading
drostatic test/(orarrange for such a test) on the full length of pipe unless previously teste

ditions:

 non-upset provided no upsetting or further heat treatment will be performed;

90 and T95, the level of resistance to sulfide stress cracking shall be evaluated using eithér the

ethod
hase

b test

Iding
antial

final
The
all be
shall
i full-

east the préssure required for the final end condition. The test shall be performed in one ¢f the

plain-end non-upset after heat treatment;

plain-end after upsetting, provided no further heat treatment will be performed;

If such pipe has been tested full-length to the threaded-and-coupled test pressure in the plain-end
condition prior to upsetting, the test of the upset portion may be made after upsetting through the use of

perform a hy
length to at |
following con
a) plain-en
b)

c)

an end te

d)

e)

f)

52

ster which seals behind the portion of the pipe which was heated for upsetting.

plain-end upset after heat treatment;
threaded without couplings applied;

threaded and coupled with couplings applied power-tight.
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For pipe requiring heat treatment, the test shall take place after the final heat treatment. The test pressure

shall

be at least the threaded-and-coupled test pressure for all pipe with threaded ends.

Pup joints, after machining to the final plain-end dimensions and after any heat treatment, shall be tested
either plain-end or threaded.

The tester shall be equipped with devices for assuring that the specified test pressure and time interval
requirements are met. The test pressure-measuring device shall be calibrated by means of a deadweight
tester, or equivalent, within four months prior to each use. Calibration and verification records retention shall
be as given in 13.4.

lan
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NOTE

treatment and/or lubrication to minimise galling during hydrostatic testing (plug application and removal).

NOTH
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For threaded pipe, the hydrostatic test pressures shallvbe standard pressures calculated as
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static tested, provided there is no subsequent heat treatment.

1 Martensitic chromium steels are sensitive to galling. Special precautions can be necessary for

2  Various types of hydro-test systems are available. The entity performing the hydro-test is n
ishing a test procedure which minimises the potential for damage to the pipe-and threads of botH

ng.
.2 Hydrostatic test requirements

shall comply with the test requirements for the size, grade and end-finish.

onal requirements for PSL-2 and PSL-3 product are givér’in Annex H.

.3, or a higher pressure as agreed upon betwegn:the purchaser and the entity performing th

lain-end pipe except Grade Q125, the hydrostatic test pressures shall be the pressures
ibed in 10.12.3, or a higher pressure as agreed upon between purchaser and manufactur
reclude conducting subsequent hydrostatic tests at a fibre stress not exceeding 80 %
hum yield strength, in accordance_with the formula listed below. Failure to pass this hy
ut leakage is basis for rejection,

g is not required an-eoupling stock, coupling material, accessory material or Grade Q12
bt by agreement between purchaser and manufacturer.

1 The hydrostatic test pressures specified herein are inspection test pressures, are not intended
n and do not hecessarily have any direct relationship to working pressures.

2 , (Fhe user should be aware that couplings having API threads with special clearance or st3
terS*can leak at a pressure less than the alternative test pressure for the plain-end or threaded-and

Ltend Grade Q125 pipe shall-be tested as agreed upon between purchaser and manufacturet.

g previously

hread surface

esponsible for
the pipe and

described in
e threading.

talculated as
er. This does

of specified
drostatic test

5 pup joints,

as a basis for

ndard outside
-coupled tube,

inadequate bearing pressure between the coupling and pin.

10.12.3 Test pressure calculation

The standard hydrostatic test pressures shall be calculated using Equation 6, rounded to the nearest 0,5 MPa

(100

P

psi) and limited to a maximum of 69,0 MPa (10 000 psi):

=2 f YSpin 1)/ D

where

p

©1S0

is the hydrostatic test pressure, in megapascals (pounds per square inch);
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f is a factor: 0,6 (0.6) for Grades H40, J55 and K55 larger than Label 1: 9-5/8 or 0,8 (0.8) for all
other grades and sizes;
YSnin ?s t:)e specified minimum vyield strength for the pipe body, in megapascals (pounds per square
inch);
D is the specified outside diameter, in millimetres (inches);
t is the specified wall thickness, in millimetres (inches).
NOTE The above formula for hydrostatic test pressure is applicable to both Sl and USC units.

Lower test p
shall have a
the calculate|
capability of
test pressure
may be less
20,5 MPa (3

Alternative te¢st pressures for Grades H40, J55 and K55 in sizes larger than Label 1: 9-5/8 are calcy

using a fact
69,0 MPa (1

pressure is @s calculated. The alternative test pressures are given in parentheses in the tables. Alterr

test pressure
and manufag

The hydrostd
where a low
between pip
specified in |

10.13 Dim

10.13.1 General

Diameter or
is Tables C f

Table C.1 th¢ diameter shall be reported to one decimal place.

NOTE In
decimal place
using dimensi

essures may be allowed only due to physical limitations of the test equipment. The manufa
documented design basis to establish the physical limitations of the hydrostatic test equipm
i test pressure (based on the outside diameter, thickness and grade) is greater than the ph
he hydrostatic test equipment, the manufacturer, upon agreement with the purchaser, shall

than 20,5 MPa (3 000 psi) only for those products where the calculated testipressure is less
000 psi).

pr f of 0,8. For Grades C110, P110 and Q125, when the calculated test pressure exd
D 000 psi), the standard test pressure is limited to 69,0 MPa (40,000 psi) and the alternativ

s shall be used when specified on the purchase agreement and when agreed by the purc
turer.

tic test pressures for threaded and coupled pipe.are calculated from the above formula, e
r pressure is required to avoid leakage due to insufficient coupling strength or interface pre
and coupling threads. The lower pressures.shall be calculated for threaded and coupled pi
S5O/TR 10400 or APl TR 5C3.

ensional testing

vall thickness shall be reported to the number of decimal places shown in the relevant tables
br S| units or Tables E for USC units, except that for sizes in Sl units larger than Label 1: 6-

this International\Standard, the specified pipe outside diameter, expressed in S| units, always us§
5 for design purposes to ensure interchangeability of actual product regardless of whether it was pro
bns in SI ot USC units.

10.13.2 DiarTeter measurement

Cturer
ent. If
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equal to the physical capability of the test equipment. However, the hydrostatic test capability
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eeds
b test
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For pipe, coupling stock, coupling material and accessory material, the manufacturer shall demonstrate
conformance to the requirements of 8.11.1 in a single diametric plane at a minimum frequency of one length
of pipe, coupling stock, coupling material or accessory material per one hundred lengths.

For non-upset pipe, coupling stock, coupling material and accessory material, the measurements shall be
made with pi-tapes (wrap tapes), micrometers, callipers or snap gauges. For upset casing and Label 1: 2-3/8
and larger external upset tubing, the measurements shall be made with micrometers, callipers or snap gauges.

The manufacturer shall measure the diameter of both ends of pipe ordered as plain-end, coupling stock or
coupling material at a minimum frequency of one per one hundred.

If any pipe fails to meet the requirements, the provisions of 10.13.3 shall apply.
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In case of dispute of the minimum diameter requirements, micrometer measurements shall govern. In case of
dispute of the maximum diameter requirements, pi-tape (wrap tape) measurements shall govern. When using
a micrometer, three measurements shall be made in the non-conforming area and averaged. The average of
the three readings shall be used to determine the conformance of the diameter.

10.13.3 Diameter re-tests

If any pipe, coupling stock, coupling material or accessory material fails to meet the specified diameter
requirements when measured with callipers, micrometers or snap gauges, the manufacturer may elect to
make measurements on three additional lengths from the same lot. If any pipe, coupling stock, coupling
material or accessory material fails to meet the specified diameter requirements when measured with a

pi-ta
coup
acce

If all
acce
the s
Indiv
confd

At th

be reprocessed and measured as a new lot.

NOT

manufacturing quality control point for diameter, some deviations in‘the maximum and minimum diameters
to handling and storage and should not be cause for rejection, provided the average diameter as measured

within
10.13
Each
confda
mech

Addit

In cs
mecH

The ¢nd of the pin confacting the inside surface of the pipe shall be rounded to a maximum radiu

(1%2i
with
be ei

To e
elect

€, and uniess the manutacturer can show evidence of a sSpeciiic problem aifecting o
ing stock, coupling material or accessory material, each pipe, coupling stock, coupling
Esory material from the same lot shall be measured for conformance.

re-test measurements conform to the specified diameter requirements, all lengths in thg
bted except the length initially selected for measurement. If any of the re-test measurements
becified requirements, the manufacturer may elect to measure the individualNengths remain
dual lengths which fail to pass the specified requirements may be cut back and measu
rmance.

option of the manufacturer, any lot of pipe, coupling stock, coupling material or accessory

Once the pipe, coupling stock, coupling material or-accessory material has proceeded

the diameter tolerances.

.4 Wall thickness measurement
length of pipe, coupling stock, coupling material or accessory material shall be measy
rmance with wall thickness requirements. Wall thickness measurements shall be n
anical calliper, a go/no-go gauge or.with a properly calibrated NDE device of appropriate ac

onal requirements for PSL-2-and PSL-3 product are given in Annex H.

se of dispute, the measurement determined by use of the mechanical calliper shall
anical calliper shall®efitted with contact pins having circular cross-sections of 6,4 mm (V4

n) for pipe sizes Label 1: 6-5/8, and larger, a maximum radius of d/4 for pipe less than L

her flat orrounded to a radius of not less than 38,1 mm (1% in).

ly that pipe,
material or

lot shall be
fails to meet
ng in the lot.
ed again for

material may

past its last
can occur due
by a pi-tape is

red to verify
nade with a
Curacy.

govern. The
in) diameter.
5 of 38,1 mm
hbel 1: 6-5/8,

b minimum radius of 3,2 mm (1/8 in). The end of the pin contacting the outside surface of the pipe shall

hsure\'conformance to wall thickness requirements, all seamless pipe and coupling st
omagnetic or ultrasonic inspection as specified in Table C.42 or Table E.42 shall have the

verifié

not covered by automated systems, in accordance with a documented procedure. The location

C

thickness verification equipment shall be at the discretion of the manufacturer.

ck requiring
all thickness

ing end areas

of the wall-

For Grade C110, wall thickness shall be measured over the full length, with a minimum coverage of 100 % of
the surface area covered by the automatic system. The minimum measured wall thickness for each pipe shall
be reported. Traceability by pipe is only required when specified on the purchase agreement.

Accessory material shall have the wall thickness verified if so specified in the purchase agreement.
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10.13.5 Drift test

All drift testing shall be performed with a drift mandrel containing a cylindrical portion conforming to the
requirements shown in Tables C.28 and C.29 or Tables E.28 and E.29 as applicable. See 8.10 for
requirements for casing used as tubing. The ends of the drift mandrel extending beyond the specified
cylindrical portion shall be shaped to permit easy entry into the pipe. The drift mandrel shall pass freely
through pipe by the use of a manual or power drift procedure. In case of dispute, the manual drift procedure
shall be used. Pipe shall not be rejected until it has been drift-tested when it is free of all foreign matter and

properly supported to prevent sagging.

10.13.6 Length measurement

For plain-enfl pipe, and for other products if specified on the purchase agreement, the lengthnshall be
measured frgm end to end.

For threaded and coupled pipe:

- when meadured with the coupling installed the length shall be measured from the end of the pin to the [outer
face of the cupling

- when meagured without coupling the length shall be measured from pin end to pin‘end and proper allowance
for the length of the coupling shall be added.

For integral-jpint tubing the length shall be measured from the pin end to the‘outer face of the box end.

For pup joints and accessories the length shall be measured from end\to end.

10.13.7 Mas$ (weight) determination

Each length pf casing and each length of tubing in sizes Label 1: 1.660 and larger shall be weighed separately.
Lengths of tbing in sizes smaller than Label 1: 1.660-shall be weighed either individually or in convgnient
bundles.

The pipe manufacturer applying the markings-te' the pipe body (see Clause 11) shall be responsible for
weighing the|pipe to determine conformance with mass tolerance. The pipe may be weighed plain-end, ypset,
non-upset, threaded, or threaded and coupled. Threaded-and-coupled pipe may be weighed with the
couplings screwed on or without couplings, provided proper allowance is made for the mass of the couplings.
Threaded-and-coupled pipe, integral-eohnection pipe and threaded pipe shipped without couplings shall be
weighed with or without thread protectors if proper allowances are made for the mass of the thread protettors.
Weighing of & pipe by a threaderiS’not mandatory.

NOTE THe densities of martensitic chromium steels (L80 Types 9Cr and 13Cr) are different from carbon steel$. The
masses showip are therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 can be §ised.
10.13.8 Strajghtness-evaluation

All pipe, cougling stock, coupling material and accessory material shall be visually examined. The straightness

of questiona

a) for Label 1: 4-1/2 and larger, using a straightedge or taut string (wire) from one end of the length to the
other end;
b) using a straightedge with a minimum length of 1,8 m (6 ft) of which at least 0,3 m (1 ft) shall contact the

surface beyond the extent of the hooked extremity or an equivalent method. In the case of dispute, the
straightedge measurement shall govern.

The taut string and straightedge shall be positioned to highlight the maximum deviation.

Deviation from the straight, or chord height, shall not exceed the requirements in 8.9. See Figures D.13 and D.14.

Measurement of the deviation shall not be made in the plane of the upset, the upset fade-away or the coupling.
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10.13.9 Internal upset inspection

Inspection of the internal upset configuration shall be made with a 90° hook-type tool. The contact pin shall
have a circular cross-section of 4,8 mm (3/16 in) diameter that is visually determined to be attached
perpendicular to the handle. The end of the pin contacting the inside surface of the pipe shall be rounded to a
height (between the radius tangent point and the vertical surface of the contact point shaft) that shall not
exceed 0,30 mm (0.012 in). The contact point radius shall not exceed the inside radius of the pipe being
inspected. Sharp edges on the contact point shall be removed. See Figure D.25. The 90° hook-type tool
contact point should be maintained perpendicular to the longitudinal axis of the pipe while the contact point is
passed axially throughout the inside upset transition length. Pressure on the contact point shall be no greater
than the pressure created by the mass of the 90° hook-type tool.

10.111 Visual inspection

10.14.1 General
All visual inspection shall be carried out by trained personnel with satisfactory visual acuity to detect surface
impeffections. Documented lighting standards for visual inspection shall be established by the manufacturer.
The minimum illumination level at the inspection surface shall be 500 lux (50-foet-candles).

All visual inspection may be at any appropriate point in the manufacturing process, except that end-area
inspgction, when required, shall be after the final heat treatment.

If anpther method is applied with demonstrated capability of\detecting defects as defined in| 8.13, visual
inspgction is not required.

If end cropping is performed to remove defects, the end«of the pipe revealed after cropping shall pbe subjected
to a repeat internal surface inspection as previously performed.

10.14.2 Pipe body, coupling stock and coupling material (excluding pipe ends)

Each| length of pipe, coupling stock and.coupling material shall be visually inspected over the gntire outside
surfage for the detection of imperfections.)For Grades M65 and L80 roll marks see 6.3.3.

10.14.3 Pipe ends
Pipe ends shall be visually inspected on the outside surface for a minimum distance of 450 mm (18 in).

For non-upset products;pipe ends shall be visually inspected on the inside surface for a minimufn distance of
2,5 g or 450 mm (18.n), whichever is the lesser.

For Upset produgcts, pipe ends shall be visually inspected on the inside surface for a minimum distance of the
length of upsetincluding the run-out interval.

10.14.4Disposition

Surface imperfections disclosed by visual inspection shall be treated in accordance with 10.15.16, 10.15.17
and 10.15.18.

10.15 Non-destructive examination (NDE)

10.15.1 General

Sub-clause 10.15 specifies the NDE requirements and inspection levels for seamless and electric-welded pipe
and for coupling stock. For NDE of couplings see 9.12. A summary of the required NDE operations for
seamless pipe, coupling stock and the body of welded pipe is given in Table C.42 or Table E.42. All pipe and
coupling stock that require NDE (except visual inspection) shall be inspected full-body, full-length for defects.
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The NDE tube standards referenced in this clause are based on traditional proven NDE methods and
techniques practised and adopted world-wide for the inspection of tubular products. However, other NDE
methods/techniques, that have demonstrated capability in detecting defects as defined in 8.13, can be used.
Records in accordance with 10.15.4 shall be maintained.

At the discretion of the manufacturer, the notches referenced in Table C.43 or Table E.43 may be oriented at
an angle such that detection of defects typical of the manufacturing process is optimised. The technical
justification for modification of the orientation shall be documented.

If the provisions for purchaser inspection of pipe and/or witnessing of NDE operations are stated on the
purchase agreement, they shall be in accordance with Annex B.

The inspectiq

ns performed in accordance with 10.15, with the equipment calibrated to the reference indig

ators

in Table C.44 or Table E.44, should not be construed as assuring that the material requirements in"8.13|have
been met.

NDE equipmgnt calibration shall be performed in accordance with ASTM E543.

For full-body| full-length NDE, the inspection equipment shall provide 100 % coveragé for imperfections |other
than wall thigkness. For untested pipe ends, see 10.15.13.

When performing wet magnetic particle inspection, wet particle concentration shall be checked every § h or

every shift change whichever is more frequent. When performing fluorescent magnetic particle inspectio

minimum bla

10.15.2 NDE

All NDE ope

NDE personnel qualified and certified in accordance with 1ISQ511484 or ASNT SNT-TC-1A.

10.15.3 Refdrence standards

For seamles
inspection s
containing n
equipment re

When ultrasg
notches or H
equipment rq
the manufac
line.

The manufa
electromagn

ck light intensity at the examination surface shall not be less‘than 1000 pW.cm=2 (10 W.m2)]

personnel

ations (except visual inspection) referred to in this International Standard shall be conduct

5 pipe, coupling stock and the pipé body of electric welded pipe, ultrasonic and electromag
ystems for verification, other_than wall thickness verification, shall use reference stan
ptches or holes as described*in Tables C.43 and C.44 or Tables E.43 and E.44 to
sponse from artificial reference indicators.

nic inspection systems_are used for verification of the weld seam, reference standards conts
oles as described“in“Tables C.43 and C.44 or Tables E.43 and E.44 shall be used to

sponse from artificial reference indicators. When holes are used to establish the reject thres
urer shall us€ a’documented procedure to ensure the correct transducer alignment with the

cturersymay use any documented procedure to establish the reject threshold for ultrasor
btic” inspection provided the artificial reference indicators described in Tables C.43 and C.

n the

bd by

netic
Hards
verify

ining
verify
hold,
weld

ic or
14 or

Tables E.43

and E.44 are detected dynamically at or above the reject threshold under normal ope

ating

conditions. Such detection capability shall be demonstrated dynamically. At the option of the manufacturer this
may be performed either online or offline.

Tables C.43 and C.44 or Tables E.43 and E.44 list the acceptance (inspection) levels and associated artificial
reference indicators that manufacturers shall use in establishing thresholds for sorting pipe that may contain
defects as defined in 8.13. The reference indicators, used during automated ultrasonic or electromagnetic
inspection, are not to be construed as being the defect sizes defined in 8.13, or be used by those other than
the manufacturer as the only basis for pipe rejection.

When standardising EMI equipment using drilled holes, the inspection system shall be capable of producing
signals from both outside-wall and inside-wall notches that are equal to or greater than the reject threshold
established using the drilled hole. Records in accordance with 10.15.4 shall be maintained.
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10.15.4 NDE system capability records

The manufacturer shall maintain NDE system records verifying the system(s) capabilities in detecting the
reference indicators used to establish the equipment test sensitivity.

The verification shall cover, as a minimum, the following criteria:
a) coverage calculation (i.e. scan plan), including wall thickness verification;
b) capability for the intended wall thickness;

Cc) repeatabhility;

d) fransducer orientation that provides detection of defects typical of the manufacturing process (see
0.15.1);

e) documentation demonstrating that defects typical of the manufacturing process,-are detecled using the
DE methods in Table C.42 or Table E.42;

f) reshold-setting parameters.

In adfition, the manufacturer shall maintain documentation relating to;
g) DE system operating procedures;

h) DE equipment description;

i) DE personnel qualification information;

i) ynamic test data demonstrating the NDE system/operation capabilities under production test conditions.

10.15.5 Pipe body or coupling stock inspection — General
Unlegs otherwise agreed, all required NDE operations (except visual inspection, but including the final end-
area [inspection in accordance with'10:15.13) for pipe and coupling stock shall be carried out after final heat
treatinent and rotary straightening-operations, with the following exceptions:

a) ¢ertain types of pup jointy(see 10.15.11);

b) Wwhen more than_énge' pipe-body NDE method is applied, one of these (other than ultrasonic inspection)
may take place,prior to heat treatment/rotary straightening.

Additjonal requirements for PSL-2 and PSL-3 product are given in Annex H.

10.15.6 Full-body, full-length NDE of casing and tubing — Grades N80Q, M65, L80 and R95

All pipe shall be inspected for the detection of longitudinal imperfections on the outside and inside surfaces to
acceptance level L4 by one or more of the following methods:

a) ultrasonic testing in accordance with ISO 9303 or ASTM E213;

b) flux leakage testing in accordance with ISO 9402 or ASTM ES570;

c) eddy current concentric coil testing in accordance with ISO 9304 or ASTM E309;

d) for pipe outside surface, magnetic particle inspection in accordance with ISO 13665 or ASTM E709.

Additional requirements for PSL-2 and PSL-3 product are given in Annex H.
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10.15.7 Full-

body, full-length NDE of casing and tubing — Grade P110 to A.10 SR16

All pipe shall be inspected for the detection of both longitudinal and transverse imperfections on the outside
and inside surfaces to acceptance level L4 by one or more of the following methods:

a)

(transverse);

b)
ASTM E

570 (transverse);

H1N

c) eddycu
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uirements for PSL-3 product are given in Annex H.

body, full-length NDE of casing and tubing — Grade P110 and Grade P110-{6)A.10 SR
be inspected for the detection of both longitudinal and transverse imperfections on the ol
rfaces to acceptance level L2 by one or more of the following methods:

c testing in accordance with ISO 9303 or ASTM E213 (longitudinal) and ISO 9305 or ASTM
[se);

age testing in accordance with 1SO 9402 or ASTME570 (longitudinal) and 1SO 954
570 (transverse);

rent concentric coil testing in accordance with 1IS©,9304 or ASTM E309.

uirements for PSL-3 product are given in Annex H.

body, full-length NDE of casing andtubing — Grades C90, T95, C110 and Q125

be ultrasonically inspected for, the detection of both longitudinal and transverse imperfectio
and inside surfaces to aceeptance level L2 in accordance with 1SO 9303 or ASTM
and I1SO 9305 or ASTM E213 (transverse)

Il pipes shall be inspected for the detection of imperfections on the outside surface by one
hods:

age testing te acceptance level L2 in accordance with ISO 9402 or ASTM E570 (longitudina
8 or ASTM E570 (transverse);

rent testing to acceptance level L2 in accordance with ISO 9304 or ASTM E309;

ultrasonic testing in accordance with ISO 9303 or ASTM E213 (longitudinal) and ISO 9305 or ASTM E213

flux leakage testing in accordance with 1SO 9402 or ASTM E570 (longitudinal) and 1SO 9598 or

6

tside

E213

8 or

s on
F213

pf the

) and

a) flux leak

ISO 959
b) eddycu
c) magneti

C particle inspection in accordance with ISO 13665 or ASTM E709

10.15.10 NDE of the weld seam of welded pipe

Unless otherwise agreed, the timing of the weld seam inspection of welded pipe shall be at the manufacturer's
discretion, with the exception that for quenched and tempered welded pipe, the weld seam inspection shall
take place after final heat treatment and rotary straightening operations.

NDE of the weld seam of electric-welded pipe shall be carried out using inspection equipment capable of full

volumetric in

60

spection over a 3 mm (1/8 in) wide zone centred on the fusion line.

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

I1ISO 11960:2011(E)

If the NDE of the weld seam is performed simultaneously with the full-body, full-length NDE, then the
reference standard shall contain all of the required artificial reference indicators (for pipe body and weld seam)
as described in Table C.44 or Table E.44.

NOTE As described in Table C.43 or Table E.43, the acceptance level for the pipe body and the weld seam can be
different.

For Groups 1 and 2, the weld seam shall be inspected for the detection of longitudinal imperfections by one or
more of the following methods:

a) ultrasonic testing to acceptance level L3 in accordance with 1SO 9764 or ASTM E273 or ISO 9303 or
ASTM E213:

b) flux leakage testing to acceptance level L3 in accordance with ISO 9402 or ASTM E570;
c) eddy current testing to acceptance level L3 in accordance with ISO 9304 or ASTM E309.
For Grades P110 and Q125, the requirements of A.6.5 SR11.5 shall apply.

Additjonal requirements for PSL-2 and PSL-3 product are given in Annex H,

10.15.11 Coupling stock (except Grade C110) and pup joints

When NDE is required for coupling stock according to Table C.42°0r Table E.42, the inspection shall be for the
detegtion of longitudinal and transverse imperfections on the,otitside surface to acceptance level|L2 by one or
more| of the following methods:

— Iltrasonic testing in accordance with 1ISO 9303 or ASTM E213

ux leakage testing in accordance with ISO 9402 or ASTM E570
— eddy current concentric coil testing in accordance with ISO 9304 or ASTM E309
— 1nagnetic particle inspection in accordance with ISO 13665 or ASTM E709.
The feference indicators used_hy the manufacturer to calibrate the compression and shear wave ultrasonic
equigment may be retained in_the coupling stock. If the reference indicators are retained in the reference
standard, the outside-wall surface area adjacent to the reference indicators shall be stencilled w|th the letters
“RI”. [The reference indicators shall be considered defects and marked in accordance with 10.15.18 b).

Pup jpints shall be/inspected and meet the same requirements as casing and tubing.

a) for pup+joints made from full-length casing and tubing, the required inspection for insidel and outside
irefects shall take place either before or after cutting into final length, provided there is ng subsequent

psétting or heat treatment.

b) For pup joints machined from pipe or bar stock, the required inspection shall take place either before or
after machining to final product dimensions; however, the outside surface shall be visually inspected
subsequent to being machined to final product dimensions.

c) For all other pup joints, except for those round thread pup joints in d), the required inspection shall be
performed according to a) above.

d) For API round thread pup joints in size designations listed in Table C.2 or Table E.2 in Group 1, Group 2

Grades L80 and Group 3, the required inspections, unless otherwise agreed upon between purchaser
and manufacturer, are as specified in €) and f).

© ISO 2011 — Al rights reserved 61


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

ISO 11960:2011(E)

e)

For outside surface and end areas, the required inspection shall be performed following any upset

process and final heat treatment. For Group 3 pup joints magnetic particle inspection for the detection of

longitudi

nal and transverse defects may be substituted for the required outside surface inspection.

Additional requirements for PSL-2 and PSL-3 product are given in Annex H.

10.15.12 ND

E of coupling stock and accessory material — Grade C110

All coupling stock and accessory material shall be inspected for the detection of longitudinal and transverse
imperfections on the outside surface to acceptance level L2 by one or more of the following methods:

- ultrasonic t¢sting in accordance with 1ISO 9303 or ASTM EZT3

- flux leakagg in accordance with 1ISO 9402 or ASTM E570

- eddy currer

- magnetic particle inspection in accordance with ISO 13665 or ASTM E709

a) Permitted

Coupling sto
However the
of 9.12 (A 4.

b) Further ev

Coupling sto
maximum sij
(0.05 in?). Cq
the section ¢
length specif]

c¢) Ultrasonic

Coupling sto
wave technig

bottomed rolind hole from the inside surface as shown in Figure D.16 d. The minimum coverage sh

100 % of the
d) Ultrasonic
Coupling sto

ultrasonic sh
agreement |

t concentric coil testing in accordance with ISO 9304 or ASTM E309

imperfections before machining
final machined surfaces shall meet the specified dimensions and the surface inspection c
SR9.3).

aluation

re of the non-surface-breaking imperfection specified in 8.13.1 ¢) shall be reduced to 32
upling stock containing defects shall either-be given a disposition in accordance with 10.15.
f coupling stock containing the defect shall be cut off within the limits of the requiremen
ed on the coupling stock purchase agreement.

testing — Through-wall

ck shall be inspected full-bady, full-length from the outside surface using ultrasonic compres
ues to detect and identify.imperfections. The reference standard shall be a 6,4 mm (1/4 i

inspected surface,'see 10.15.4 a).
testing — Inside“surface
ck shallxbe’inspected for longitudinal and transverse imperfections on the inside surface

ear-wave techniques to acceptance level L3 with a maximum notch length of 25 mm (1 i
etween the purchaser and manufacturer, alternative NDE methods which demonstrat

L

ck for couplings that will be fully machined may have imperfectiéns on the unmachined surfaces.

iteria

ck containing defects may be given further evaluation in accordance with 10.15.15, except the

mm?2
8, or
ts on

sion-
) flat
Il be

using
). By
b the

capability to

jetect the reference indicators may be used.

10.15.13 Un

-tested pipe ends, coupling stock ends and accessory material ends

The end-area inspections shall be subsequent to all heat treatment.

It is emphasised that in many of the automatic NDE operations specified in this International Standard, there
may be a short length at each end which cannot be tested. In such cases, the untested ends shall be either:

a) cropped
b)

over the
62

off, or

length of the untested ends, or
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c) subjected to a manual/semi-automatic test which achieves, as a minimum, the same degree of inspection

as the automatic NDE.

Grade C110 pipe, with the ends treated in accordance with 10.15.13 b), shall be inspected after end finishing
(and before coupling installation on threaded and coupled tubulars) using the wet magnetic particle method, or
a method agreed between the purchaser and manufacturer.

Records in accordance with 10.15.4 shall be maintained.

Additional requirements for PSL-3 product are given in Annex H.

10.15

Forgg¢d upsets (including the upset run-out interval) on all grades, except Grades H40, J55 and

subjgcted, after all heat-treatment operations, to NDE for the detection of transverse defects o
and ipside surfaces of the upset, using the criteria given in 8.13. For all grades manufactured by
and-temper process, the end-area inspection shall include inspection for longitudinal-defects.

K55, shall be
n the outside
the quench-

Recdrds in accordance with 10.15.4 shall be maintained.

10.15.15 Pipe, coupling stock and accessory material requiring further evaluation
In all
shall
impe

cases, indications producing a threshold alarm condition as<@result of the specified NDH
have the indications evaluated in accordance with 10.1546, unless it can be demonstr
[fection causing the indication is not a defect as described.in-8.13.

operation(s)
bted that the

10.15.16 Evaluation of indications (prove-up)

For dn indication which is greater than or equal to th€reject threshold, the manufacturer shall either evaluate it

in ag
Evaly
Leve
perfo

Whe
indic

cordance with this sub-clause or dispose of the indication as a defect in accordance w
ation of indications shall be performed by.NDE Level | certified inspectors under the supery
Il or Ill certified inspectors, or by NDE-Level Il or Ill certified inspectors. Evaluation of indica
rmed in accordance with documented procedures.

no imperfection is found intthe area of the original indication and there is no explan
tion, then the pipe shall berejected or, at the manufacturer’s option, re-inspected full-bog

ith 10.15.17.
ision of NDE
ions shall be

ation for the
y, full-length

eithef using the same inspection;method or using ultrasonic inspection methods. At the manufacturer’s option,

the ipspection equipment shall be adjusted either to the same sensitivity level as that used td perform the

original inspection or to alreduced sensitivity that meets the specified requirements.

All magnetic particle_ indications that are produced by leakage fields originating from imperfectjons shall be

evalyated in accofdance with 10.15.16 a).

For tihe evaluation of an indicated imperfection, the depth shall be measured by one of the followipg methods:

a) f material by

vall thickness

below 87,5 % of the specmed waII thlckness or, for coupllng stock, reduce the remaining outside diameter
or wall thickness below the minimum specified on the purchase agreement. Abrupt changes in wall
thickness caused by material removal during prove-up shall be removed.

b) using an ultrasonic technique(s) (time- and/or amplitude-based), or other comparable techniques.

Verification of the ultrasonic technique(s) shall be documented, and shall show capability to differentiate
imperfection sizes larger and smaller than the appropriate defect size stated in 8.13.

If the purchaser and manufacturer do not agree on the evaluation test results, either party may require
destructive evaluation of the material; after which disposition shall be as described in B.4.

Imperfections that have been evaluated and found to be defects shall be given a disposition in accordance
with 10.15.17.
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10.15.17 Disposition of pipe containing defects

Imperfections that satisfy the material requirements and are less than the defect size stated in 8.13 are
allowed to remain in the pipe. Repair welding is not permitted.

Pipe containing cracks and or quench cracks within a distance of twice the diameter from the end may be cut
back, once only, to remove the cracks. After cutting the pipe shall be re-inspected full-body, full-length. Where
cracks and / or quench cracks are detected at a distance more than twice the diameter from the ends, the pipe
shall be rejected.

Pipe containing defects shall be given one of the following dispositions:

a) grinding|lor machining
Grinding or machining of quench cracks or arc burns is not permitted. Defects shall be completely removed by
grinding or machining, provided the remaining wall thickness is within specified limits. The area’ affect¢d by

grinding or
exceeds 10

achining shall be blended smoothly into the contour of the tube. Where the depth’of the rer

hoval

o of the specified wall thickness, the remaining wall thickness shall be verified in accordance with

10.13.4. When the defect is located on the inside surface in the external thread section of the pipe body, the
depth of the|removal shall not exceed 10 % of the specified wall thickness as measured using a dial flepth
gauge or other suitable device, and the length of the removal shall be limited to thatwhich allows for acdurate
depth measyrement. After removal of the defect, the affected area shall be fe+inspected to verify that the
defect was cpmpletely removed. The re-inspection shall be either:

1) by the same inspection unit at the same sensitivity that performied the initial inspection, or

2) by another NDE method, or combination of methods, that demonstrate equal or greater senditivity

than the original NDE.
When mlethod 2) above is used, the NDE method (or.cémbination of methods) shall be documented and

shall demonstrate equal or greater sensitivity than the original NDE. In addition, method 2) shall ad

the poss
b) cut-off

The sec
intended

c)

The pipe

rejection.

ibility that there may be other coincident defects in the affected area.

ion of pipe containing the defect shall be cut off within the limits of requirements on length
product.

shall be rejected.

10.15.18 Digposition of coupling stock and accessory material containing defects

Imperfection
allowed to re

5 that.satisfy the material requirements and are less than the defect size stated in 8.1
maif_ in the coupling stock and accessory material. Repair welding is not permitted.

Hress

bf the

B are

Coupling stock and accessory material containing cracks and or quench cracks within a distance of twice the
diameter from the end may be cut back, once only, to remove the cracks. After cutting the piece shall be re-
inspected full-body, full-length. Where cracks and / or quench cracks are detected at a distance more than
twice the diameter from the ends, the piece shall be rejected.

Coupling stock and accessory material containing defects shall be given one of the following dispositions:

a) grinding or machining
Grinding or machining of quench cracks or arc burns is not permitted.
Defects shall be completely removed by grinding or machining, provided the remaining wall thickness is
within specified limits. The area affected by grinding or machining shall be blended smoothly into the
64 © ISO 2011 — Al rights reserved
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d)

11

1.1

11.1
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11.1
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contour of the tube. Where the depth of the removal exceeds 10 % of the specified wall thickness, the
remaining wall thickness shall be verified in accordance with 10.13.4 and the resultant outside diameter at
the site of imperfection removal shall be verified to ensure compliance with specified outside diameter
requirements. After removal of the defect, the affected area shall be re-inspected to verify that the defect
was completely removed. The re-inspection shall be either

1) by the same inspection unit at the same sensitivity that performed the initial inspection, or

2) by another NDE method, or combination of methods, that demonstrate equal or greater sensitivity
than the original NDE.

When method 2) above is used, the NDE method (or combination of methods) shall be documented and
hall demonstrate equal or greater sensitivity than the original NDE. In addition, method 2) shall address
e possibility that there may be other coincident defects in the affected area.

arking the area of defect

If a defect is not removed from coupling stock and accessory material within,acceptable limits, then the
rea shall be marked to indicate the presence of a defect. The marking shall consist of B paint band
ncircling the tube body that covers the entire defect area if this area is equal to or less than|50 mm (2 in)
in axial length, or bands in a cross-hatched pattern if this area is greatérthan 50 mm (2 in) ip length. The
band colour shall be as agreed between the purchaser and manufacturer.

¢ut off

The section of coupling stock or accessory material containing the defect shall be cut off within the limits
of requirements on length of the intended product.

flejection

The coupling stock or accessory material shall b€ rejected.

Marking

General

.1 Products manufactured)in conformance with this International Standard shall be marked by the
ufacturer as specified herein.

.2 For all manufaciurers except threaders, the marking instructions in Clause 11, except those in 11.6,

are gpplicable. Forythreaders, the marking instructions in 11.5 and 11.6 and Table C.48 or Table E.48 are
appligcable. Processors shall remove any identity that is not indicative of the new condition of the|product as a

resu

11.1

11.1

It of heat.treatment (for example, prior grade identity and original pipe manufacturer’s name dr logo).

.B _Products shall be colour-coded as specified in 11.4.

.4 Products shall be marked by stencilling, or a combination of stencilling and stamping, at the option of

the manufacturer, as stipulated, with two exceptions:

11.1

by agreement between purchaser and manufacturer, stamping can be required, in which case a
combination of stamping and stencil marking shall be used;

at the option of the manufacturer, hot-rolled or hot-stamped markings on pipe and couplings may be
substituted for die-stamped markings and are permitted at intervals along the length.

.5 Requirements for optional stamp markings are specified in 11.2, and stencil markings shall be as

specified in 11.3. Marking instructions and sequence of markings are specified in Table C.48 or Table E.48,
which includes only those items that are stamped or stencilled for product identification. If die stamp marking
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is selected, it is not required to also stencil mark the information. Examples of markings are shown in
Figure D.15. Marking shall not overlap and shall be applied in such a manner as not to injure the product.

11.1.6 Additional markings for compatible standards shall be listed after “ISO 11960”.

11.1.7 In a circumstance where it is necessary to re-mark product with the original marking information, the
accuracy and traceability of the transferred markings shall be the responsibility of the entity re-marking the
product. The transferred markings shall include the words “transferred by « »”, with the name of the entity
responsible for transferring the markings shown between the «  ».

11.1.8 The date of manufacture is defined for marking purposes as either

a) a two-digit number, consisting of the last digit of the year followed by the calendar quarter in which the
markingg of Clause 11 are completed, or

b) a three-gdigit number, consisting of the last digit of the year followed by a two-digit number-indicating the
month in which the markings of Clause 11 are completed.

11.1.9 Products manufactured in accordance with this edition of ISO 11960 during(the period of overlap of
application (fee Foreword) with the previous edition shall be identified by using“gither "0" as the oVerlap
period desighation rather than the quarter, or "00" as the overlap period designation rather than the nfonth.
The overlap|period designation “0” or “00” applies to the pipe body characteristics and does not apply to
changes in APl Spec 5B.

11.1.10 Othegr additional markings are allowed and may be applied -as desired by the manufacturer pr as
requested byl the purchaser, but shall be applied after the markings spéecified in Table C.48 or Table E.48

11.1.11 Marking for coupling material and accessory material, shall be specified on the purchase agregment
or, in the cade of coupling material, in the manufacturer’s iniernal marking requirements but shall be tracgable
to, as a minifum, this International Standard, the manufacturer, the date of manufacture and the grade. \Vhen

the purchasg agreement specifies marking with colour, bands these bands shall be consistent with Table|C.46
or Table E.46.

11.2 Stamp marking requirements

11.2.1 Methpds

Permitted mgthods of stamp marking/are as follows:

Number Method
1 Hot-rolled or hot-stamped markings
2 Cold die stamping with standard dies
3 Cold die stamping with interrupted dot-face dies

IPYEPH 4 H AN dadf = H
o arie—Starmpmgwitd T Tounatt=-Tratt—uits

I8

O

5 Vibratory

After stamp marking, Grade R95, Group 2 and Group 4 products may require subsequent heat treatment as
specified in 11.2.5. Such heat treatment shall be in accordance with 6.2. The sequence of stamp markings
shall be as shown in Table C.48 or Table E.48.

11.2.2 Size

Sizes of stamp markings shall be as shown in Table C.45 or Table E.45.
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11.2.3 Location

Placements of these markings on casing and tubing sizes Label 1: 1.660 and larger shall be on the outside
surface of each length within approximately 0,3 m (1 ft) from the coupling or box, either end of plain-end pipe
or either end of pin-by-pin threaded pipe. The optional stamp marking on sizes smaller than Label 1: 1.660
may be on a metal tag affixed to each length or, for bundled tubing, stamped on a metal tag affixed to each
bundle.

11.2.4 Group 1 (except R95) and Group 3

When specified on the purchase agreement, products shall be stamped by one or more of the methods in

11.2.

11.2.

at the option of the manuracturer.

b Grade R95 and Groups 2 and 4

When specified on the purchase agreement, products shall be stamped by one aorymore of thg methods in

11.2.

f

11.2.

For I
Grad
ends
trans
trans
paint
25m

1 at the option of the manufacturer. In addition, the following apply:

Srade R95 and Group 2 (except Grades C90, T95 and C110) products'shall be heat-treatec
p using method 2 in 11.2.1.

Srades C90, T95, C110 and Q125 products shall be heat-treatéd subsequent to using met
h 11.2.1, with the following exceptions:

stamping of the make-up triangle;

not less than twice the depth of the stamping;

by agreement between purchaser and manufacturer, the stamp marks may be left in the

b Make-up triangle marking

uttress casing in all sizes and grades and for round thread casing in sizes Label 1: 16
s H40, J55, K55 and M65, the 'make-up triangle shall be stamped on the outside of each le

By agreement between_purchaser and manufacturer, the make-up triangle may be rep
verse white paint band 10mm (3/8 in) wide by 76 mm (3 in) long. To assist in locating t
verse white paint band on buttress casing, a 25 mm (1 in) wide by 610 mm (24 in) long long
stripe shall be placed adjacent to the triangle or transverse paint band on the field end; 3
m (1 in) wide by-100 mm (4 in) long longitudinal white paint stripe shall be placed adjacent t

subsequent

nods 2 and 4

when the stamp markings are removed by cropping or by grinding, machining, threading to a depth

product.

and larger in
ngth on both
laced with a
e triangle or
tudinal white
dditionally, a
D the triangle

or transverse paintband on the mill end.

For Groups 1.{except Grade R95) and 3, the triangle shall be stamped by method 2 or 4 only.

For Grades(C90 and T95, the triangle shall be stamped by method 3 only.

For Grade-R95-and-Groups—2{except-Grades-696-andT95)-and-4—the-triangle-shalt-be-stamped by method 3
or 4 only.

11.3 Stencil marking requirements

Stencil markings shall be placed on the outside surface of each length of pipe, beginning at least 0,6 m (2 ft)
from the coupling or box or from either end of plain-end pipe, pin-by-pin threaded pipe or coupling stock. For
accessory material and pup joints less than 1,8 m (6 ft) in length, the required stencil markings may be placed
on a decal attached to the outside surface within 0,3 m (1 ft) of the end. These markings shall be separated by
a dash or shall be adequately spaced.

The sequence of stencil markings shall be as specified in Table C.48 or Table E.48, except the thread
marking shall be at a location convenient to the manufacturer.
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11.4 Colour identification

11.4.1 Colour coding

Each product shall be colour-coded as specified in 11.4.2 to 11.4.6, unless otherwise specified on the
purchase agreement.

11.4.2 Product 1,8 m (6 ft) and longer

One or more of the following methods shall be used.

a)

b)

c)

d)

e)

11.4.3 Loose couplings

For all gradep except Grades L80 9Cr and L80 13Cr, paint the entire outside surface of the coupling, incl
the approprigte colour bands.

For Grades .80 9Cr and L80 13Cr, apply only.the appropriate colour bands with a band width of 12,]
(*2 in) to the putside surface of the couplings

11.4.4 Specjal-clearance couplings

For all grades except for Grades-£80 9Cr and L80 13Cr, paint the coupling using the appropriate colour
also paint a plack band around-the centre.

For Grades |.80 9Cr and,..80 13Cr, apply only the appropriate colour bands and a black band aroun
centre with alband widthyof 12,7 mm (’%in).

11.4.5 Pup 1oints shorter than 1,8 m (6 ft) in length

For thregded pipe, pup joints and accessory material paint a band encircling the product at a distand
greater than 0,6 m (24 in) from the coupling or internally threaded end.

For plai
than 0,6 m (24 in) from either end.
Couplin
coupling] including the appropriate coupling colour bands.

Couplings: for Grades L80 9Cr and L80 13Cr, apply only the appropriate, célour bands with a band
of 12,7 mim (Y2 in) to the outside surface of the coupling.

e not

end or pin-by-pin threaded product: paint a band encircling the product at a distance not gfeater

: for all grades except Grades L80 9Cr and L80 13Cr, paint the entire~outside surface ¢f the

width

If the pipe is furnished with special-clearance couplings or if the pipe and couplings are of a different

grade (gxcept Grades H40, J55 and K55 applied in accordance” with 9.2.1), paint both the pipe
coupling$ as specified in items a), b) and c) above.

and

Liding

[ mm

5 and

d the

For all grades except for Grades L80 9Cr and L80 13Cr, paint the entire outside surface except the threads
including the appropriate colour bands.

For Grades L80 9Cr and L80 13Cr, apply only the appropriate colour bands with a band of 12,7 mm (%2 in) to
the outside surface.

11.4.6 Grade colour-codes

The colour and number of bands for each grade shall be as shown in Table C.46 or Table E.46.
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Thread and end-finish marking — All groups

11.5.1 API thread marking

For manufacturers, thread identification shall be stencilled on casing with round or buttress threads. For
threaders, thread identification is required on casing and tubing. Thread identification shall be as shown in
Table C.47 or Table E. 47.

11.5.2 Plain-end and special end-finish markings

Mark

ng requirements for:

a)

b)

c)

shall

11.6

Pipe
cons
spec

The t
previ
EXAN

Case
based
then t

Case

plain-end pipe furnished either upset or non-upset, or

ipe with special end-finish not specified herein but having the body of the. (pipe mar
ccordance with the requirements specified herein, or

ouplings and accessories furnished with special end-finish not specified~herein but which

other requirements specified herein for these products except dimensions.,

be as shown in Table C.48 or Table E.48.

Pipe-threader marking requirements — All groups

threaded by a facility other than the original pipe manufacturer shall be identified, by a sta
stent with 11.1, 11.2 and 11.3 adjacent to the threads, with the name or mark of the
fication mark, and size and type of thread as listed in11.5 and Table C.47 or Table E.47.

hreader shall mark on the body of the pipe the actual hydrostatic test pressure, unless the p
pusly tested to the pressure required for thethread and marked as specified in Table C.48 o

PLE

1) If the pipe manufacturer produced plain-end pipe and hydrostatic pressure-tested to 34,5 M
on the documented design basis\ef the tester for 177,8 mm (7 in) pipe (see 10.12.3), and marked R
he threader shall pressure-testthe pipe to 60,5 MPa (8 800 psi) and mark the pipe in accordance with

2)

For Label 1: 7, Label 2: 29.00;\R95, long thread coupling:

If the pipe manufaceturer produced plain-end pipe and hydrostatic pressure-tested to 61,0 M

and marked the pipe P61,0 (P8900), then the threader is not required to pressure-test the pipe or mark the t

The markings applied-to-the body of the pipe by the original pipe manufacturer shall not be remov

Use
perm

12

pf the letters~~API” to identify or certify that threads on tubular goods comply with API Sy
jtted.

Coating and protection

ufactured in

meet all the

mp or stencil
hreader, the

pe has been
Table E.48.

Pa (5 000 psi)
34,5 (P5000),
Figure D.15.

Pa (8 900 psi)
pSt pressure.

ed or altered.

ec 5B is not

121

Coatings — All groups

12.1.1 Coatings for protection during transit

Unless otherwise specified on the purchase agreement, pipe and couplings shall be given an external coating
for protection from rust while in transit. An attempt should be made to make these coatings smooth, hard to
the touch and with minimum sags. The coating shall be rated to protect the pipe for at least three months.

Unless otherwise specified on the purchase agreement, coupling stock, coupling material and accessory
material shall be supplied without external coating (bare), except for a protective coating that may be applied
over the stencil.
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The purchase agreement shall specify when bare pipe or specially coated pipe is required. For special
coatings, the purchase agreement shall further specify whether the coating shall be applied to the full length or
whether a certain specific distance from the end shall be left un-coated. Unless otherwise specified, such bare
ends are commonly given a coating with oil for protection in transit.

NOTE

Special precautions during coating, shipping and storage are worthwhile.

12.1.2 Coati

ngs for long-term storage

13 % Cr tubulars have shown a tendency toward localised pitting corrosion when stored in moist environments.

By agreement between purchaser and manufacturer, protective coatings, internal and external, may be

required for
environment

The following
a)

period d
b)
c) Correct

dryn
cled
tem

thic

12.2 Thread protectors

12.2.1 Gengdral

The entity f
requirementg
shall cover t
total pipe th
mechanical

transportatio
storage periq
protectors sH
not required

The profection shall be effective against corrosion in a marine environment during thglong-term st

There shall be no need for removal of the protective coating before the running. aPthe tubulars.

: £ ! 4 4 4 + + H + : T ! 4 (I
PIPC TOT TUNY=IETTT Sturayc U pPrutciLl daydairist CUTNTUSIUTT, C©spelldally  WIICTT SIUITTSU 1T a 11

points shall apply.

bfined by the purchaser and manufacturer; minor surface discolouration shall\be acceptable.

bpplication of the coating is essential and the following parameters shall be assessed:
ess of the pipe;

nliness of the pipe;

perature at application;

ness of the coating film.

erforming the threading shall apply external and internal thread protectors that mee
of Annex | unless otherwise specified on the purchase agreement. External thread prote
ne full length of the ¢htead on the pipe, and internal thread protectors shall cover the equi
read length of theyinternal thread. Thread protectors shall be of such design, materia
strength to protect the thread and end of the pipe from damage under normal handling
n and to inhibit infiltration of dust and water to the threads during transportation and n
d. Normalhstorage period shall be considered as approximately one year. The thread for
all be such that the product threads are not damaged by the protectors. Thread protecton
for pup’joints and accessories provided they are packaged in a manner that protects the thre

arine

brage

t the
ctors
alent

and

and
brmal
ms in
S are
ads.

NOTE D a i H 14 £ H $ ot 4 of H+H 41 PRHH ot o th A AL
. amagc IS—arr Ty oSty o patriiatr CaoStS—ar Uut-or-Speimtatiornm Conartior ot tmeatsS—artar

end.

12.2.2 Grade L80 Types 9Cr and 13Cr

Bare steel thread protectors shall not be used on Grade L80 Types 9Cr and 13Cr tubulars.

12.2.3 Driftable thread protectors

r pipe

By agreement between purchaser and manufacturer, open-ended, driftable protectors may be supplied.
Thread compound shall cover the entire thread and seal surfaces of the connection.
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13 Documents

13.1 Electronic media — All groups

A material test report, certificate of compliance or similar document printed from or used in electronic form
from an electronic data interchange (EDI) transmission shall be regarded as having the same validity as a
counterpart printed in the certifier's facility. The content of the EDI-transmitted document shall meet the
requirements of this International Standard and conform to any existing EDI agreement between purchaser
and manufacturer.

r~11n) and3

anufacturer shall, upon request by the purchaser, furnish to the purchaser a gerfificate of compliance
stating that the material has been manufactured, sampled, tested and inspected’in accordance with this
Interpational Standard and has been found to meet the requirements.

Additjonal requirements for PSL-2 and PSL-3 product are given in Annex H,

Where additional information is required, including the results of /meehanical testing, the syipplementary
requirement in A.9 SR15 shall be specified in the purchase agreement:

13.3| Certification requirements — Grades C110 and Q125

A ceftification shall be provided by the manufacturer fof all pipe shipped meeting Grades C110 and Q125
requifements. The requirements in A.9 SR15 shall apply.

13.4| Retention of records

Testg and inspections requiring retention -of records in this International Standard are shown in Table C.49 or
Tablg E.49. Such records shall be retained by the manufacturer and shall be available to the purchaser on
requIlsIt for a period of three years after the date of purchase from the manufacturer.

14 Minimum facility requirements for various categories of manufacturer

14.1| Pipe mill

A pige mill shall operate one or more pipe-making facilities capable of producing products as|described in
Clauge 6 of this International Standard. A pipe mill shall also have suitable equipment for, and bé responsible
for, weighing pipe and marking pipe, coupling stock, coupling material or accessory material.

A pipe mill'shall also have facilities for conducting all required tests and inspections. Alternatively, and at the
optiop (ef) the pipe mill, any of these tests or inspections may be provided by a subcontractor|and may be
located—off-site. I the event that a subcontractor performs any of these services, the conduct of such
inspections and tests shall be controlled and monitored by the pipe mill in accordance with a documented
procedure to ensure compliance with the relevant requirements of this International Standard.

14.2 Processor

A processor shall operate heat-treating facilities capable of heat-treating full-lengths of pipe, coupling stock,
coupling material or accessory material. A processor shall also have suitable equipment for, and be
responsible for, weighing pipe and marking pipe, coupling stock, coupling material or accessory material.

A processor shall also have facilities for conducting all required tests and inspections. Alternatively, and at the

option of the processor, any of these tests or inspections may be provided by a subcontractor and may be
located off site. In the event that a subcontractor performs any of these services, the conduct of such
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inspections and tests shall be controlled and monitored by the processor in accordance with a documented
procedure to ensure compliance with the relevant requirements of this International Standard.

14.3 Pipe threader

A pipe threader shall operate one or more threading machines capable of threading pipe ends to the
dimensions and tolerances specified in APl Spec 5B. A threader shall also have suitable equipment for, and
be responsible for, markings. A threader shall also have access to master plug and ring gauges, as well as the

required working gauges, for each size and type of thread.

A threader shall either have or have access to facilities for:

a) applying couplings to specified make-up,

b) hydrostdtic testing the entire length to the pressure required for finished pipe,

c) drift-testjng the ends after threading and coupling in accordance with specification requirements, and

d) measurihg length.

In the event [that a subcontractor performs any of items a), b), ¢) or d), such sgtvices shall be carried ¢ut in
accordance Wwith documented procedures and shall be controlled and monitered by the threader to epsure

compliance |

A threader (d
body complie
the responsi
Standard.

14.4 Coup

A coupling, ¢
products in
manufacture
for each siz
Clause 11.

A coupling, @
of the manuf

these servicgs, the conduct efinspections and tests shall be controlled and monitored by the coupling,

joint or acce
relevant reqy

vith the relevant requirements of this International Standard.

r a subcontractor) shall not change or alter the markings on the pipe body or certify that the
s with any ISO/API specification. When subcontract work is performed for the threader, it sh
bility of the threader to ensure that such work complies’with the requirements of this Interna

ing, pup-joint or accessory manufacturer

up-joint or accessory manufacturer shall operate equipment capable of machining and thre
hccordance with the dimensions and*tolerances provided in the applicable specifications
" shall also have access to master plug and ring gauges, as well as the required working ga
and type of thread produeed- on products marked by the manufacturer in accordanceg

)
-

up-joint or accessory. manufacturer shall have access to facilities for conducting all other as
acturing process for the products (e.g. heat treatment). In the event that subcontractors pe

5sory manufacturer in accordance with documented procedures to ensure compliance wit
irements ofithis International Standard.

pipe
all be
tional

Ading
The
Liges,
with

pects
rform

pup-
h the

Pup-joint mahufacturers shall either have or have access to facilities for:
a) hydrostgtictesting and
b) drift-testing finished products

in accordance with the requirements of this International Standard.

In the event that a subcontractor performs any of items a) or b), such services shall be carried out in
accordance with documented procedures and shall be controlled and monitored by the manufacturer to
ensure compliance with the relevant requirements of this International Standard.

Coupling manufacturers shall be capable of inspecting couplings by the magnetic particle inspection or other
adequate non-destructive testing method.
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Supplementary requirements

General

Bnnex describes supplementary requirements that may be specified by the purchaser or, ag
aser and manufacturer. These requirements apply only when stated on the purchase agree

SR1 Supplementary non-destructive examination for Grades H40, J55,
Type 1

specified casing and tubing shall be inspected for imperfections that-are greater than 1

fied wall thickness or which reduce the net effective wall thickness,'below 87,5 % of the 1

b imperfections shall be considered defects and shall be given a disposition in accordance v
nspection(s), including forged upsets, shall be performed,to minimum requirements stateg
s N80Q, M65, L80 and R95 including full-body, full-length wall thickness verification
4.

SR2 Supplementary non-destructive examination for Grades H40, J55,
Type 1, N80Q, M65, L80, R95 and P110 to A.10 SR16

pecified casing and tubing shall be_inspected for imperfections that are greater than 5 % of

hickness or which reduce the et effective wall thickness below 87,5 % of the specified w|
e imperfections shall be considered defects and shall be given a disposition in accordance v

rade P110 including full-body, full-length wall thickness verification according to 10.13.4.

SR9 Coupling blanks — Grades C110 and Q125

SR9.1.Coupling blank size

ling“blank dimensions shall be adequate to yield a fully machined cylinder with uniform W

with

:

ed between
ent.

K55 and

2,5 % of the
pecified wall

ith 10.15.17.
in 10.15 for
according to

K55,

the specified
bl thickness.
ith 10.15.17.

nspection(s), including forged upsets, shall be performed to the minimum requirements stated in 10.15

all thickness

pn-outside diameter. inside diameter and length as specified on the purchase agreement.

The coupling

blanks shall be provided fully machined by the manufacturer only when specified on the purchase agreement.

A.4.2 SR9.2 Dimensional tolerances

For fully machined coupling blanks, the tolerance on outside diameter shall be

+2,38

0" mm (

0

+3/32

in) and the

tolerance on the inside diameter shall be _8,38 mm (_8,32 in ), unless otherwise agreed upon between
purchaser and manufacturer.

Coupling blanks ordered with as-rolled outside diameter surface shall have an outside diameter tolerance of

* 1 %, but not greater than

©1S0

+318
-159

+1/8

mm (2416

in).
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A.4.3 SR9.3 Imperfections

Coupling blanks that will not be fully machined by either the manufacturer or the purchaser shall be inspected
and meet the same requirements as finished couplings. Coupling blanks that will be fully machined by either
the manufacturer or the purchaser may have imperfections on the as-rolled surface; however, the machined
surface shall meet the surface inspection criteria of 9.12 and be to the specified dimensions.

A.4.4 SR9.4 Marking

All coupling blanks meeting the requirements of A.4 SR9 shall be marked as specified in Table C.48 or E.48
or Table C.61 or E.61.

A.5 SR10|Upset casing — Grade Q125 only

A.5.1 SR10.1 Dimensions

Grade Q125|casing shall be provided with upset end(s). Dimensions of the upset_shall be specified on the
purchase agteement.

A.5.2 SR1(.2 Material properties
Tensile, impact and hardness properties of the pipe and upset shall comply with the requirements of Clayse 7.
The allowable hardness variation of the upset shall be based on<the nominal wall thickness of the ppset

specified on|the purchase agreement. The tensile test specimens, for the upset shall be the largest found
specimen fegsible. The size to be used shall be agreed by the purchaser and manufacturer prior to testing.

A.5.3 SR10.3 Heat treatment

Upset pipe shall be heat-treated full-body, full-length @fter upsetting.

A.5.4 SR1(.4 Other testing considerations

The frequengy of testing, re-test provisions; identification, etc., for both the pipe body and the upset mgterial
shall be as specified in Clause 10.

A.5.5 SR1(0.5 End area inspection

The outside jand inside sdrfaces of the ends of upset pipe shall be inspected after final heat treatment and
before threading for transverse and longitudinal defects by the magnetic particle method.

A.6 SR11|Electric-welded Grades P110 and Q125 pipe

A.6.1 SR11.1 General

Casing (Grades P110 and Q125) and tubing (Grade P110) may be produced by the electric-weld process only
when detailed quality control provisions are jointly agreed by purchaser and manufacturer prior to the
manufacture of the pipe. Tensile, impact and hardness testing shall be performed as frequently as required for
seamless pipe.
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A.6.2 SR11.2 Flattening test frequency

A.6.21 SR11.2.1 — Grade P110

The flattening test frequency shall be as specified in 10.5.2.

A.6.2.2 SR11.2.2 — Grade Q125

Flattening tests shall be performed on each end of each length of pipe. On one end, flattening tests shall be
made with weld at 6 o'clock and on the other end with weld at 3 o'clock. All inspection shall be performed and
imperfections remov: t-backs m rior to removal of flattening test imens.

A.6.

A.6.

The

A.6.3

Test
lengt
lengt
6 o'cl
show

No ¢

that s
durin

A.6.4
Elect

impa
sean

A.6.4

SR11.3 Flattening test procedures
.1 SR11.3.1 — Grade P110
st specimens shall be flattened as specified in 10.5.3, 10.5.5 and 10.5.7.

.2 SR11.3.2 — Grade Q125

specimens shall be rings or crop ends not less than 63,5 mm-(2%zin) long, cut from each

end of each

h of pipe. Precautions shall be taken so that the test specimens can be identified with réspect to the

s of pipe from which they are cut. Flattening tests shall .be ‘conducted with the weld line |
ock or 3 o'clock position. Minimum acceptable flattening»without cracking at any locatiorn
n in Table C.50 (SR11.1) or Table E.50 (SR11.1) or 085D, whichever requires the greater fl

acks or breaks shall occur anywhere in the specimen until the distance between the plates

pcated at the
shall be as
httening.

b is less than

pecified above; nor shall evidence of poor texttre, incomplete fusion in the weld or laminafions develop

g the entire flattening process.

I SR11.4 Other material properties
Fic-welded pipe shall meet theisame tensile, impact and hardness requirements as seamle

Ct test specimen shall be machined with the notch at the weld line. The requirements of G
less pipe) shall also apply-to-electric-welded pipe.

b SR11.5 Inspection and rejection

A.6.5.1 SR11.5.4)General

The |

NDE of the weld seam shall be separate from the pipe body inspection.

ss pipe. The
lause 10 (for

A.6.&1.2 SR11.5.2 Non-weld area inspection

The pipe body shall be inspected in the same manner as the seamless product as specified in Clause 10.

A.6.5.3 SR11.5.3 Non-destructive examination of weld seam

The weld seam of pipe (except upset ends) furnished to this International Standard shall be inspected non-
destructively full-length (100 %) by ultrasonic methods. The inspection shall be performed after all heat
treatment and any subsequent rotary straightening operation. Pipe upsets shall be inspected as specified in
10.15.14.
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A.6.5.4 SR11.5.4 Equipment

Any equipment utilizing the ultrasonic principles capable of continuous and uninterrupted inspection of the
weld seam shall be used. The equipment shall be checked with an applicable reference standard as described
in A.6.5.5 SR11.5.5 at least once every working shift to demonstrate the effectiveness of the inspection
equipment and procedures. The equipment shall be adjusted to produce well-defined indications when the
reference standard is scanned by the inspection unit in a manner simulating the inspection of the product, and

shall be capable of inspecting 1,6 mm (1/16 in) on either side of the weld line for the entire wall thickness.

A.6.5.5 SR11.5.5 Reference standards

A reference
be used to q
working shift
shall be sca
inspection, t
contain two 1

Etandard having the same speciiied diameter and thickness as the product being inspected
emonstrate the effectiveness of the inspection equipment and procedures at least once

The reference standard may be of any convenient length as determined by the manufactu
hned by the inspection unit in a manner simulating the inspection of the product~For ultra
ne reference standard, with similar acoustic properties to the product being(inspected,
otches, one on the outer and one on the inner surface as specified in Figure D.16 (SR 11.1

shall
Bvery
rer. It
Sonic
shall
. The

1,6 mm (1/1p in) diameter hole shall be drilled radially through the wall of the reference standard| The
inspection equipment shall be adjusted to produce a well-defined indication from_&ach reference ind|cator
when the reference standard is scanned by the inspection system(s). Responses\from the notches and hole
shall meet the required system(s) sensitivity level. Outside-wall and inside-wall notches of reduced lengtt] may
be used by agreement between the purchaser and manufacturer.

A.6.5.6 SR11.5.6 Rejection limits

Any imperfegtion that produces a signal greater than or equal to the signal received from the refefence

standard shg
does not exd|

A.6.5.7 SR

Imperfection
greater than
shall be reje
do not excee

ped the provisions of A.6.5.7 SR11.5.7.

11.5.7 Disposition

5 revealed by magnetic particle inspection and determined to be greater in depth than 5 % b
12,5 % of the specified wall thickness shall be removed by grinding or machining, or the
tted. All imperfections classified as defects by the ultrasonic or electromagnetic equipment

Il be considered a defect unless it can be demonstrated by the manufacturer that the imperfgction

it not
pipe
vhich

d 12,5 % of the specified wall-fhickness in depth shall be removed by grinding or machining, or

the pipe shall be rejected.
Pipe with dgfects whose removal\requires grinding or machining to a depth in excess of 12,5 % qf the
specified wall thickness shall be‘given a disposition in accordance with 10.15.17. Where grinding or machining

is done, gen:
inspected by
defect.

A.7 SR12

one of the ngn-destructive inspection methods specified herein to verify complete removal

Statistical impact testing

brous radii shall’be-Used to prevent abrupt changes in wall thickness, and such areas shall be re-

pf the

A.7.1 SR12.1 General

This supplementary requirement specifies a statistical approach to testing. It is applicable only to those items
that are accepted or rejected on a lot basis. The frequency of testing is based on standard statistical
techniques for properties that have a normal distribution and where the standard deviation for a particular
manufacturer, size, chemistry, etc., is not well established. The statistical acceptance and rejection
procedures are required only for impact properties; however, the tensile and hardness properties shall be
measured on all product where impact samples are taken. Tensile, impact and hardness requirements are as
required in Clause 7. The basis of the testing procedure is explained in Note 1 in A.7.5 SR12.5.
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A.7.2 SR12.2 Frequency of testing

Every length of product shall be uniquely numbered. This number shall be used for all

subsequent

identification. Tensile, impact and hardness test specimens for product shall be taken at the same frequency
from locations shown in Figure D.9. The sample size for each lot of product shall be selected by the

manufacturer from Table C.51 (SR12.1) or Table E.51 (SR12.1).

The factor F shown for the sample size selected shall be used in A.7.4 SR12.4 to determine acceptance or

rejection of a lot based on the applicable transverse or longitudinal impact requirements. Th

e number of

samples is not dependent on the size of the lot. The lengths for testing shall be selected at random, provided
the selection procedure provides samples representing at least the start and end of the heat treat cycle and

bOth ulldb Uf thb‘ tubcb (applu;\illlaiﬁy SG n/{) Cabh Tl Id)

By agreement between purchaser and manufacturer, a factor F of 3,090 may be used i lieu
giver] in Table C.51 (SR12.1) or Table E.51 (SR12.1) provided the standard deviationlof th
matefial is consistent with past experience.

A.7.3 SR12.3 Re-test

If a tensile test specimen fails to conform to the specified requirements; the manufacture
additjonal tests on each end of the tubular. If an impact test specimen fails to conform to

fements, the manufacturer shall follow the re-test provisions of 10.7.7, 10.7.8 and 10.7.9 (a
ardness test specimen fails to conform to the specified requirements, the manufacturer sh
5t provisions of 10.6.10, 10.6.11, 10.6.12 and 10.6.14 (as applicable).

requi
If a h
re-teg

If an
requi
the s
the s
whic
comply in the preceding tests (i.e. a lot which\meets the hardness and impact criteria but wh
rejecied due to low elongation shall be re-tested to verify tensile properties). Specimens for all
be tgken in the same manner as the ,nitial test specimen. Tubulars that fail to meet the req
Clauge 7 shall be rejected.

product is rejected from a lot due to failure to demonstrate acceptable tensile, impact
rements, then the product tempered immediately before and after the length rejected shall
bme end as the product that was rejected. If one‘or both of the additional test lengths fail {
pecified requirements, the manufacturer may glect to test individually all remaining lengths

A.7.4 SR12.4 Acceptable impact energy for any lot of product

Subsgequent to impact testing, the mean and standard deviation shall be calculated for the av
energy values. This caleulation shall be made including the data for all lengths rejected due t
energy. The lot minimum impact energy S,.., shall then be estimated (based on the sample
Equation A.1:

min

min = S8 - O ot

Where

pf the values
e new lot of

shall make
he specified
5 applicable).
all follow the

or hardness
be tested on
o conform to
in the lot, in

case determinations are required only for the particular requirement with which the specinjens failed to

ch has been
re-tests shall
uirements of

brage impact
b low impact
data) using

(A1)

S IS the minimum impact energy in Joules (foot-pounds);

min
S s the test lot mean impact energy in Joules (foot-pounds);
F s the factor determined from Table C.51 (SR12.1) or Table E.51 (SR12.1);

Ojot is the lot standard deviation.

A.7.5 SR12.5 Lot acceptance/rejection

The lot shall be accepted provided S,
applicable). If S, is less than C,,, then additional random lengths may be selected for testing.
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and S, shall be determined as above based on all the data and the new F value. The new S, shall exceed
Cy determined in 7.4, 7.5 or 7.6, otherwise the lot shall be rejected. Additional random samples may be taken
from additional product as many times as necessary. If the product is rejected as a lot, then each length may
be tested to demonstrate that it meets the minimum impact energy requirements of 7.4, 7.5 or 7.6 (as
applicable).

NOTE 1 Explanation of testing frequency [see A.7.2 SR12.2]: Since a string of product consists of more than one
length of product, analysis should consider the probability that the string includes one or more lengths whose impact
properties do not meet the desired minimum.

Table C.52 (SR12.2) or Table E.52 (SR12.2) gives the probability of a product string of 100 lengths including one or more

unacceptable
product string
10 000, then
model used fo
limit of 95 %
expected to be

The tolerance
includes varia
5 lengths are

be acceptable

If 10 lengths had been sampled and the standard deviation was still 4,1, then theaverage impact value shall €|

27 + (5,203 x
F is taken for
samples from
40 J [20 + (3.0

NOTE2  TH
from Table A-
impact energyj|

A.8 SR13

A.8.1 SR13

Seal-ring coliplings shall be grooved jin accordance with dimensions and tolerance specified in Figures

(SR13.1) to

and threads
thread form.
wet fluoresce
destructive n
both the insiq

NOTE
with them.

TH

GII\;’I.IIQ. murc pIUUaUIIIly Ul dlly IGII\;’I.II UGIII\;’ ullauucplaulc o9 TN TUUU UICITUICTIT 1o d TU /70 CIAaricc U
will include one or more unacceptable lengths. If the probability of any length being unacceptable
here is a 1 % chance that the product string will include one or more unacceptable lengths. The sta
r the examination frequency is designed to yield an individual tube reliability of 99,9 %. A typical confi
s used with a tolerance interval approach, since the standard deviation is neither well establishg
consistent for all manufacturers, product sizes, heat treatments, chemistries, etc.

interval approach assumes that the standard deviation is not well known. The factor F' is large beca
ions that can be expected in the standard deviation. For example, if the impact.requirement is 27 J (2(
Eampled and the standard deviation is determined to be 4,1 then the factor Fnis.7,501 (7.501). For thg
the average transverse impact value shall exceed 27 + (7,501 x 4,1) or 58, [20 + (7.501 x 3.0) or 43

1,1) or 48 J [20 + (5.203 x 3.0) or 36 ftIb]. If the standard deviation from*a mill is well known, then the
in infinite number of samples of F = 3,090 (3.090). Assuming the standard deviation for an infinite num
a given size tubular and one mill is 4,1, then the average impact value shall exceed 27 + (3,090 x 4
90 x 3.0) or 29 ft-Ib]. The method is applicable to both SI and USE units.

e procedure in A.7 SR.12 is taken from reference [5]. Table C.51 (SR12.1) or Table E.51 (SR12.1) is

f in reference [5]. The procedure to calculate the mean and standard deviation for the average trang
for the lot can also be found in reference [5], Chapter;1, Clause 1-6.

Seal-ring couplings

.1 Seal-ring groove

D.20 (SR13.4). Grooves, may be cut before or after threading at manufacturer's option. Grg
shall be free of fins_wickers and ribbons that are loose or can become loose and fold int
Couplings shall be.inspected after final machining of the groove. The inspection shall be b
nt magnetic pafticle method, using a circumferentially oriented magnetic field, or by another

e and outside surfaces. The inspection shall exclude the dry magnetic particle method.

e sealring groove dimensions are not the same as those used historically and may not be interchang

at the
5 11in
istical
Hence
d nor

use it
ft-Ib),
lot to
ft-Ib].
Kceed
factor
ber of
,1) or

taken
verse

D.17
oves
o the
y the
non-

nethod of equal-sensitivity as demonstrated to the purchaser. The inspection shall enconppass

eable

A.8.2 SR13.2 Non-metallic ring

Dimensions and tolerances of non-metallic rings for seal-ring couplings shall be as specified in Figures D.17
(SR13.1) to D.20 (SR13.4). Rings shall be made from virgin polytetrafluoroethylene (PTFE) with 25 %
fibreglass filler. The starting PTFE shall be free of filler.

Additional requirements for PSL-2 and PSL-3 product are given in Annex H.

NOTE The seal-ring dimensions are not the same as those used historically and may not be interchangeable with
them.
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A.8.3 SR13.3 Marking

All couplings that meet the requirements of A.8 SR13 shall be marked “S13” and have a blue band painted
around the coupling, see Figure D.29. If the coupling size does not permit separation of markings as shown in
Figure D.29, stencil marking may cross over the paint bands. When this occurs, the stencil shall be on top of
the band and be of a contrasting colour.

A.9

SR15 Test certificates

A.9.1 SR15.1

The manufacturer shall provide the following data, as applicable, for each item for which this\S¢ipplementary

Reqdirement is specified on the purchase agreement. The manufacturer's certificate sh

Inter|

a) $R15.1.1

b) $R.15.1.2

q
q

The minimum tempering temperature allowed by the documented heat treatment procedure f

Test data for all tensile tests required by this International Standard, including yield strg

{ elongation is recorded“er reported, the record or report shall show the nominal widt

ational Standard, and revision date thereof, to which the product was manufactured:

$pecified diameter, wall thickness, grade, process of manufacture and type“of heat treatment.

uenched and tempered or normalised and tempered casing and tubing (except couplir
oupling material).

bR15.1.3

Chemical analyses (heat, product, control, and’re-check) showing the mass fraction, exf

bR15.1.4

trength, elongation. The types.size and orientation of specimens shall be shown.

sed, or it shall state. when full-section specimens are used.
BR15.1.5

Vhere impact testing is required by this International Standard, impact test results including:

e the test criteria

all cite this

pr each lot of
g stock and

ressed as a

percent, of all elements whose limits or reporting requirements are set in this International Standard.

ngth, tensile

h of the test

pecimen when strip,specimens are used, the diameter and gauge length when round-bar specimens are

s thesize, focatiomand-orientationmof thetestspecimen

e the nominal test temperature (i.e. the actual test temperature, including the sub-size temperature

reduction if applicable)
e the absorbed energy measured for each test specimen and

e the average absorbed energy for each test.

The percent shear area shall be reported for

c)
d)
e)
©ISO

e Grade C110 as specified in 7.3.1.
e PSL-2 or PSL-3 product as specified in H.6.1 or
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f)

SR15.1.6

Hardness test results (including Rockwell hardness numbers and mean hardness numbers, test type and

criterion, and specimen location and orientation) where such testing is required.

g) SR15.1.7
The grain size and the test method used to determine the grain size.

h) SR15.1.8
For Gr ; ; ment
specifyirjg if the SSC testing was performed in Solution A or the actual percent H,S when perfornfed in
the solufion described in A.13.3 (SR39.3).

i) SR 15.1|9
The infgrmation specified in the ANSI-NACE TMO0177-2005 “NACE UNIFORM Material Testing Report
Form (Part 2): Testing in Accordance with ANSI-NACE TM0177 Method — NACE Standard DCB [Test’
shall be jprovided.

j) SR15.1.110
Minimum hydrostatic test pressure and duration.

k) SR15.1./11
For welded pipe for which NDE of the weld seam is requireéd by this International Standard, the method of
NDE employed (ultrasonic, electromagnetic and/or magnetic particle) and the type of reference standard.

) SR15.1.12
For seamless product for which NDE is specified by the purchaser (either in the body of this International
Standardl, in the Supplementary Requirements or in the purchase agreement), the method of inspgction
employdd (ultrasonic, electromagnetic or magnetic particle) the acceptance level, the location and
orientatipn of the reference indicatof used. and the type and size of the reference standard used.

m) SR15.1./13
For eledtric-welded pipe,.-the minimum temperature for heat treatment of the weld seam. If such| heat
treatment is not performed, “No Seam Heat Treatment” shall be stated on the certificate.

n) SR15.1./4
Results pf any‘supplemental testing required by the purchaser.

A.9.2 SR15.2

The manufacturer shall establish and follow procedures for maintaining heat and lot identity of all product
covered by this Supplementary Requirement. The procedures shall provide means for tracing the product to
the proper heat and lot, and to all applicable chemical and mechanical test results.
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A.10 SR16 Impact testing (Charpy V-notch)

A.10.1 SR16.1 Testing requirements

When A.10 SR16 is specified on the purchase agreement for Group 1 Grades N80Q and R95, Group 2
(except M65), and Group 3, the testing provisions of 10.7, which are optional for the manufacturer in
accordance with 7.5.6, become mandatory. When A.10 SR16 is specified on the purchase agreement for
Group 1 Grades H40, J55, K55 and N80 Type 1, the requirements in A.10.2 are mandatory.

A.10.2 SR16.2 Charpy V-notch test — General requirements
A.10)2.1 General
A tesft shall consist of three specimens from a pipe, taken from each lot in accordance with~10.2.[The average

resul
A.10
abso
beloy

A.10

Tablg
size,
provi
be s¢
is th
thick

from the three impact specimens shall equal or exceed the absorbed energy fequiremen
3 SR16.3. In addition, not more than one impact specimen shall exhibit an absorbed ener
'bed energy requirement, and in no case shall an individual impact specimen.exhibit an abs
two-thirds of the absorbed energy requirement.

2.2 SR16.2.1 Specimen size

C.53 (SR16.1) or Table E.53 (SR16.1) provides the calculated wall thickness required to
Y-size, and Yz-size transverse impact test specimens.. Jable C.54 (SR16.2) or Table E
Hes the same information for longitudinal impact test specimens. The impact test specimen s
lected from Table C.53 (SR16.1) or Table C.54 (SR16;2) or Table E.53 (SR16.1) or Table

largest impact test specimen having a calculated, 'wall thickness that is less than the g
ess for the pipe tested.

When the use of full-size (10 mm x 10 mm) transverse test specimens is not possible, the lar

sub-3
it is n
spec
(SR1

ize transverse test specimen listed in Table' C.55 (SR16.3) or Table E.55 (SR16.3) shall be

mens, the largest possible longijtudinal test specimen listed in Table C.55 (SR16.3) o
5.3) shall be used.

When the outside diameter or wall thickness precludes machining longitudinal impact test speci

t specified in
gy below the
brbed energy

machine full-
54 (SR16.2)
ize that shall
.54 (SR16.2)
pecified wall

jest possible
used. When

ot possible [or allowed in accordance-with A.10.2.4 SR16.2.4] to test using any of these transverse test

I Table E.55

Imens Y2-size

or lafger, the pipe need not be tested; however, the manufacturer shall use a chemical composition and
procgssing that is documénted and demonstrated to result in impact energy absorption in excess of the
minimum specified requirement.

A.10{2.3 SR16.2.2)Specimen allowance for outside diameter curvature

The $urface of\the finish-machinedtransverse test specimens may contain the outside diameten curvature of
the originattubular product provided that the requirements of Figure D.21 (SR16.1) are met. Thede specimens
shall pe‘used only to permit the use of a transverse specimen of maximum thickness.

A.10.2.4 SR16.2.3 Hierarchy of test specimens

The hierarchy of test specimen orientation and size is as specified in Table C.56 (SR16.4) or Table E.56
(SR16.4).

A.10.2.5 SR16.2.4 Alternative-size impact test specimens

At the manufacturer's option, alternative-size impact test specimens, listed in Table C.55 (SR16.3) or
Table E.55 (SR16.3), may be used in lieu of the minimum size specified in the tables referenced in
A.10.2.2 (SR16.2.1). However, the alternative test specimen size shall be higher on the hierarchy table
[Table C.56 (SR16.4) or Table E.56 (SR16.4)] than the specified size, and the absorbed energy requirement
shall be adjusted consistent with the impact specimen orientation and size selected.
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A.10.2.6 SR16.2.5 Absorbed energy requirement for sub-size specimens

The minimum CVN absorbed energy requirement, Cy,, for sub-size test specimens shall be that specified for a
full-size test specimen multiplied by the reduction factor in Table C.55 (SR16.3) or Table E.55 (SR16.3);
however, in no event shall a sub-size test specimen be used if the reduced absorbed energy requirement is
less than 11 J (8 ft:Ib).

A.10.3 SR1

6.3 Charpy V-notch test — Impact requirements for pipe and for accessory

material for externally threaded accessories

A.10.3.1 SR16.3.1 Grade H40 only

The minimu
thicknesses.

The minimu
thicknesses.

A.10.3.2 SR

The minimu
thicknesses.

The minimu
thicknesses.

A.10.3.3 SR

The minimu
Table C.57 (

M full-size transverse CVN absorbed energy requirement, Cy, is 16J (12 ftIb) fer™al

m full-size longitudinal CVN absorbed energy requirement, C,, is 20J (1&ftib) for al

16.3.2 Grades J55 and K55 only

m full-size transverse CVN absorbed energy requirement, is 20J (15 ftIb) for al

m full-size longitudinal CVN absorbed energy requirement, is 27 J (20 ft-Ib) for al

16.3.3 Grade N80 Type 1

m CVN absorbed energy requirement for-full-size test specimens for pipe is provid
5R16.5) or Table C.58 (SR16.6), or Table<E/57 (SR16.5) or Table E.58 (SR16.6).

The requirenpents are calculated based on the equations given below, where:

YSmin |

t i

Unit system

Sl units, joulg

5 the minimum specified yield\ strength, in megapascals (552 MPa) [thousands of pound

gquare inch (80 ksi)], and

5 the specified wall thickness, in millimetres (inches).

Transverse requirement
oy
YSmin (0,001 18 ¢+ 0,012 59)
or 14 J whichever is greater
(Table C.57)

Longitudinal requirement
Cy
YSmin (0,002 36 ¢ + 0,025 18)
or 27 J whichever is greater
(Table C.58)

[

wall

wall

wall

wall

pd in

5 per

USC units, fo

tpounds TSmin (0- 1527+ 0.064) TSmin (0-3047F 0-128)
or 10 ft-Ib whichever is greater

(Table E.57)

or 20 ft-Ib whichever is greater
(Table E.58)

A.10.4 SR16.4 Accessory material for accessories with integral joint APl tubing connections

The requirements in 7.4 shall apply. The critical thickness shall be as specified in 7.3.2 and 7.6.6.
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A.10.5 SR16.5 Accessory material for accessories with internal special end-finish
connections that do not have thread interference

The requirements in A.10.3 SR16.3 apply. The critical thickness shall be as specified in 7.3.2 and 7.6.6.
A.10.6 SR16.6 Impact test procedures

A.10.6.1 SR16.6.1 General procedures

CVN Type A impact tests shall be conducted as specified in ASTM A370 and ASTM E23. When transverse

impa'\f test Qpnrimnne are used for EVA/ pipn’ the test Qpnr‘imnn shall be machined with the notch at the weld
line. When longitudinal impact test specimens are used for EW pipe, the test specimens shall be|taken from a
location approximately 90° from the weld. Impact test specimens shall not be machined from-flatt¢ned tubulars.

A.10/6.2 SR16.6.2 Specimen orientation

Spegmen orientation shall be in accordance with Figure D.11.

A.10/6.3 SR16.6.3 Test temperature

The test temperature for full-size test specimens shall be specified by‘the purchaser as:
a) 121°C(+70°F),or

b) 0°C (+32°F), or

c) +10°C (+ 14 °F), or

d) other temperature as specified on the purchaseagreement.

The tolerance on the test temperature for full-size test specimens shall be £ 3 °C (£ 5 °F).

The fest temperature shall be reduced @sspecified in A.10.6.5 SR16.5.5 for Grades H40, J55 and K55 when
sub-gize test specimens are required.

Addijonal requirements for PSL*2 and PSL-3 product are given in Annex H.

NOTEH The Grades H40, 455 and K55 are low strength steels considered to be loading-rate sensitive. [Increasing the
loadirjg rate from that generally occurring in the use of the product to the loading rate occurring in the impadt testing of the
Chargy specimens resulis’in shifting the fracture transition to higher temperatures. Thus, the fracture transftion behaviour
of thg product wouldybe expected to occur at temperatures lower than those obtained with Charpy testing. In most
applidations, testing, Grades H40, J55 and K55 at + 21 °C (+ 70 °F) and higher strength grades at 0 °C (+32 °F) can be
adequate. If the pipe will be handled at temperatures below — 18 °C (0 °F), a lower impact test tempgrature can be
appropriate.

A.10/64) SR16.6.4 Defective specimens

Any test specimen that shows defective preparation or material imperfections unrelated to the intent of the test,
whether observed before or after testing, may be discarded and be replaced by another specimen from the
same length of pipe. Specimens shall not be judged defective simply because they failed to exhibit the
minimum absorbed energy requirement.

A.10.6.5 SR16.6.5 Sub-size test temperature reduction — Grades H40, J55 and K55 only

A test temperature reduction may be required when sub-size test specimens are used. The test temperature
reduction depends on the thickness of the pipe and the size of the impact test specimen.

The test temperature reduction specified in Table C.59 (SR16.7) or Table E.59 (SR16.7) shall be used when
applicable.
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A.10.6.6 SR16.6.6 Frequency of testing

One test shall be made on one pipe from each lot.

A.10.6.7 SR16.6.7 Re-test of a pipe or accessory material

If the results from more than one specimen are below the specified minimum absorbed energy requirement or
if one value is below two-thirds of the specified minimum absorbed energy requirement, a re-test shall be
carried out on three additional specimens from the same product. The impact energy of each of the re-test
specimens shall equal or exceed the specified minimum absorbed energy requirement or the pipe shall be

rejected.

A.10.6.8 SR

If the results

16.6.8 Replacement of a reject pipe or accessory material

of a test do not meet the requirements of A.10.3 SR16.3, A.10.4 SR16.4 or A.10,5 SR14

applicable apd do not qualify for re-testing accordance with A.10.6.7 SR16.6.7, then an additional thres

specimens g
tested confo
rejected. If g
manufacture
new lot.

A.10.6.9 SR

For purposes
nearest whol
values as sp

A.10.7 SR1

The size and

hall be removed from each of three additional products from the lot. If all the”additional
'm to the requirements, then the lot shall be qualified except for the product that was in
ne or more of the additional test products fail to conform to the speegified requirement
" may elect to test individually the remaining product in the lot or re-heat=treat and test the lo

16.6.9 Rounding procedures
of determining conformance with these requirements, an-observed value shall be rounded

e number in accordance with the rounding method of ISO 80000-1 or ASTM E29. Further, lir
ecified or calculated shall be expressed as whole numbers, rounded if necessary.

6.7 Reporting

orientation of the test specimen (i.e. full-size, ¥:-size or /z-size), the actual test temperatur

specified tenmpperature less the test temperaturesreduction that may be applicable for Grades H40, J55

K55), the res
and the aver

A.10.8 SR1

Product testg
minimum full
temperature
negative sigr

Example for

hge absorbed energy shall be reported to the purchaser.

6.8 Marking

d in accordance with-this supplementary requirement shall be marked to indicate A.10 SR1
Lsize energy absarption requirement, and the specified test temperature (i.e. not including th
reduction that may be applicable for Grades H40, J55 and K55) preceded by a positi
. This marking shall be paint-stencilled after the grade designation.

SI units: S$16-20-10C

Example for

.5 as
b test
pipes
itially
, the
as a

o the
hiting

b (i.e.
. and

ults of the individual specimens (i.e. the impact energy absorption and the percentage shear),

b, the
b test
e or

USC units: S16-15+14F

A.11 SR22 Enhanced leak resistance, LC

A.11.1 Gen

eral

By agreement between purchaser and manufacturer, the Supplementary Requirements for enhanced leak
resistance LC in SR22 shall apply. It should be noted that the SR22 product is fully interchangeable with
standard API LC connections. However, the SR22 design criteria concerning leak resistance shall not apply
for such mixed product.

NOTE 1 Other provisions for the implementation of SR22 are found in API Spec 5B, API RP 5B1 and API RP 5C1.
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Liquid metal embrittlement may result if thread compound containing lead is used with tin-plated couplings at
elevated temperatures for some materials. Use of thread compounds containing lead in applications involving
temperatures in excess of 135 °C (275 °F) is cautioned.

NOTE 2

scope of this International Standard.

A.11.2 SR22 Enhanced leak resistance

A1

A1

An e
each

A1

Highd

A1

All cg

A1

Coup
mant
end ¢

A1

For G
or bq
treat

a)

b)

A1

.21 SR22.1

¢quirements specified in APl Spec 5B SR22 for dimensions, inspection and coupling thread\d

2.2 SR22.2.a Die stamp-marking the end of the pipe

Huilateral triangle die stamp 6,35 mm (%4 in) high shall be placed at a distanée)of Ly from
pipe using Method 3, 4 or 5 of 11.2.1. See Figure D.23 SR22-1.

2.3 SR22.2.b Paint-marking the end of the pipe

visibility green paint marks shall be applied on the field end of each\pipe. See Figure D.23 S
2.4 SR22.2.c Die stamp-marking the couplings

uplings shall be marked “S22” using Method 3 or 5 of 11.2/1.

2.5 SR22.2.d Colour-banding the couplings

lings shall be colour-banded with the colour(s)indicative of the steel grade from which the
factured, and shall also be painted with a high-visibility green band around the outside surf
f the coupling.

2.6 SR22.3 Optional tapered borejrequirement for casing with special drift requireme
asing ordered with a drift mandrel of diameter larger than standard (see 8.10), the manufact

re along the inside diameter of the ends of the pipe. This option requires either of
ents for both ends of the-pipe:

be drifted with a“special end drift with a minimum diameter in accordance with the “spe
iameter” column\ef Option 1 in Figure D.24 (SR22.2). The drift shall be inserted a distanc
reater than £4.-Pipe ends that are too small to accept the special end drift shall be bor|
inside diameter in accordance with b) below.

be finished with a tapered bore along the inside diameter with a taper between 2°
aximum diameter of the machined surface at the end of the pipe “(chamfer diameter d;)",
f-the tapered bore shall be in accordance with Option 2 in Figure D.24 (SR22.2). The

The application of APl connections or pipe at elevated temperature or in sour service conditions is beyond the

ordance with
oatings.

each end of

R22-1.

ouplings are
hce near one

hts

irer may drift
he following

cial end drift
e equal to or
ed along the

and 15°, the
nd the angle
apered bore

machined surface need not run continuously around the inside circumference. The bore shall run
smoothly to the pipe inside diameter. If bored, the inside diameter of every pin end shall meet the

requirements of Option 2 “dy”.

.2.7 SR22.4.1 Application of thread compound

ISO 13678 or APl RP 5A3 thread compound shall be applied in one of the three following locations:

to the pin end only;
to the coupling thread only;

to the pin in a band approximately 25 mm (1 in) wide at the large end of the thread and
coupling thread.
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In all cases, the full thread-form outline shall be clearly discernible after applying thread compound evenly
over the surface.

It should be recognised by the user that compliance with ISO 13678 or API RP 5A3 does not ensure adequate
thread compound system performance in field service. The user has the responsibility of evaluating the results
obtained from the procedures and test protocols and determining if the thread compound system in question

meets the an

A11.2.8 SR

ticipated requirements of that particular field service application.

22.4.2 Coupling make-up

SR22 requires make-up based on power turns and position, not torque. Torque is not a basis for acceptance

or rejection,
achieve the j

A.11.29 SR
Power make

A11.210 S

Options are

make the position criteria with minimum power-turns. Any connection in\which the face of the col

advances be]
the following
a) by powe
specifieq
referenc

in make
b) by posit
turns edg
(SR22.1
A11.211 S

If a connectid

A.12 SR3

A.12.1 SR38.1 General

This method

but is an indicator of process control. Make-up shall be rejected when the coupling doe€
osition criteria with minimum power-turns.

22.4.3 Coupling make-up speed

up speed shall not exceed 10 r/min.

R22.4.4 Coupling make-up acceptance criteria
allowed for SR22 connection make-up. Make-up shall be rejected-when the coupling doe

yond the apex of the triangle shall be rejected. The coupling make-up shall be verified by 0
methods:

r turns: the number of power turns shall equal or exéeed the minimum number of power

in Table C.60 (SR22.1) or Table E.60 (SR22.1): Counting power turns should start
e start torque specified in Table C.60 (SR22.1) orTable E.60 (SR22.1). Ensure proper align
up equipment and identity, and minimise abnorfmal sources of torque oscillation;

on: make up the face of the coupling within the triangle mark. Verify that the number of ¢
uals or exceeds the number of power turns specified in Table C.60 (SR22.1) or Table
during operations.

R22.4.5 Coupling break-outiand make-up

n is broken out, subsequent make-up shall be in accordance with A.11.2.10 SR22.4 4.

8 Statistical tensile testing — Grades C90, T95 and C110

shall be used when specified on the purchase agreement or at the option of the manufactu

s not

S not

pling
ne of

turns
at a
ment

ower
E.60

rer to

either:

-test all lengt

hs in the lot, or

-determine the acceptance of the minimum yield strength for the lot, as defined in 10.2 on a statistical basis.

NOTE A

12 SR38 is intended to be used when the specified yield strength range is less than 103 MPa (15 ksi).

A.12.2 SR 38.2 Frequency of testing

The tensile test frequency shall not be less than one per 20 pipes. If the lot size is less than 20 pipes each
pipe shall be tested. The selection of the pipes for testing shall be at random but shall include samples over
the full lot. The lot may contain any number of lengths provided the requirements of 10.2.2 are met.
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A.12.3 SR38.3 Yield strength determination

The yield strength of each pipe shall be determined as specified in 10.4. The acceptance or rejection of the
yield strength for a lot shall be determined based on the mean and standard deviation for the lot. The mean
and standard deviation shall be determined using standard statistical methods.

When determining the mean and standard deviation for the lot, all valid (see 10.4.8) test data on pipe from the
lot shall be included. This includes data for all tests for mill control and any pipes that are determined not to
conform to the yield strength requirements. The lot is acceptable if the mean yield strength for the lot minus
1,74 times the standard deviation for the lot is greater than or equal to the specified minimum yield strength in
Table C.5 or Table E.5.

NOTE

of 0,1

D, an Alpha of 0,05 and a Beta of 0,10.

A.12.4 SR38.4 Additional testing to qualify a lot

The fnanufacturer may elect to tensile test additional pipes (i.e. in excess of the minimum of 20

spec
and t

The
yield

fied in A.12.2 SR38.2). The additional pipes shall be selected at random! The data from the
he additional tests shall be used to determine acceptance as specified\in/A.12.3 SR 38.3.

manufacturer may elect to test as many additional pipes as neCessary to attempt to impro
strength or to lower the standard deviation to meet the acceptance criteria in A.12.3 SR38.3

A.12.5 SR38.5 Retests to qualify a pipe

If theg original tensile specimen from a pipe fails to conform to the specified requirements, the

shall
ques
the a
the p
retes
quali

No o

Reje

ion. The results of both of the retests shall meet the requirements of Table C.5 or Table E.f
verage of the initial test data and the two retests shall meet the requirements of Table C.5 on
pe shall be rejected. The average yield strength for the pipe (i.e. based on the original tes
s) shall replace the original test data and be used to determine the mean and standard de
ication of the lot as specified in A.12,3' SR 38.3.

her additional testing shall be:allowed to qualify a pipe.

ted lots may be re-heat treated and tested as new lots.

A.13 SR39 Alternative ANSI-NACE TM0177-2005 Method D Sulfide stress ¢
(SSC) tests — Grade C110

A.13(1 SR39.1 Test requirements

The factor of 1,74 above is based on an Acceptable Quality Limit (AQL) of 0,01, a Rejectable QuaIIty Limit (RQL)

pipes per lot
original tests

ve the mean

manufacturer

either reject the pipe or make additional tensiletests (as specified in 10.4) on both ends o¢f the pipe in

. In addition,
Table E.5 or
and the two
iation for the

racking

ethod D test

For gach lot, as defined in 10.2, manufacturers shall carry out an ANSI-NACE TM0177:2005 M
with the test solution specified in A.13.5. The test results shall not be used to determine conformance of the
product to this International Standard.

A.13.2 SR39.2 Test sample selection and location

Test

sample selection and location shall be in accordance with 7.14.3.

A.13.3 SR39.3 Alternative test solution

a) Buffered solution chemistry: 5 % by weight sodium chloride and 0,40 % by weight of sodium acetate in
distilled or deionized water (e.g. 50,0 g of sodium chloride and 4,0 g of sodium acetate dissolved in 946 g of

distill

©1S0

ed or deionized water).
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b) Test solution pH shall be adjusted to 4,0, or lower, before or after H,S saturation, using HCI or NaOH as
appropriate.

c) Test gas composition: 7,0 % H,S or greater (at standard temperature and pressure) by moles (or by

volume, not by weight) in a carrier of nitrogen gas. The gas shall be premixed and certified by the provider of
the gas.

d) Saturate the test solution and measure and report the H,S concentration 1) 12 h to 24 h after the
introduction of the H,S containing gas and 2) at the end of the test. As an alternative to measuring the

concentration, the manufacturer shall foIIow a vahdated documented procedure demonstratlng the capability
for H,S saturation—w 4 H,S
concentratiof shall not be less than 160 ppm by weight. The sample shaII be taken anaeroblcally to ‘prevent
the ingress of oxygen or egress of H,S. See ANSI-NACE TM0284-2003 for methods. See Annex K(

A.13.4 SR39.4 Test conditions
All test resulfs shall be included when calculating the mean value.
A standard test specimen thickness of 9,53 mm (0.375 in) shall be used except as allowed by 7.14.2.d.

Either non-ptie-cracked or fatigue pre-cracked specimens may be used. If fatigue pre-cracking of specimens is
employed, the maximum stress intensity factor during pre-cracking shall not-éxceed 20,7 MPavm (18.6 kfsivin).

The arm disglacement shall be 0,89 mm +0,03 mm, -0,05 mm (0.035¢jn’+0.001 in, — 0.002 in).

A.13.5 SR39.5 Invalidation of tests

Invalidation qf tests shall be in accordance with 7.14.6.

A.13.6 SR39.6 Additional testing provisions

Additional test provisions shall be in accordance with 7.14.7.
After the tes} specimens have completed the exposure to the test solution, the specimens shall be renjoved
from the soldtion for three days prior to.measuring the liftoff load. The crack length used to calculate the|DCB
results shall jnclude any dry cracking. The length of the dry cracking, if any, shall be reported for information
only.

NOTE Dry cricks are lightercoloured SSC cracks that are characterized by the same topology as, and extend bgyond,
the black SSC crack.

A.14 SR40-Electric-welded casing, tubing and pup joints, Groups 1 & 2

A.14.1 SR40.1 Height and trim of electric-weld flash

No inside flash height shall be permitted. The groove on the inside weld surface shall not exceed a depth of
0,38 mm (0.015 in) and shall not contain any geometry that would interfere with ultrasonic inspection.

Pipe with weld flash exceeding these limits shall be either rejected or repaired by grinding.
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A.14.2 SR40.2 Non-destructive examination of weld seam

For the weld seam of welded pipe, ultrasonic inspection systems for verification, other than wall thickness
verification, shall use reference standards containing notches and holes as described in Tables C.43 and C.44
or Tables E.43 and E.44 to verify equipment response from artificial reference indicators.

The inspection equipment shall be adjusted to produce a well-defined indication from each reference indicator
when the reference standard is scanned by the inspection system(s). Responses from the notches and hole
shall meet the required system(s) sensitivity level. Outside-wall and inside-wall notches of reduced length may
be used by agreement between the purchaser and manufacturer.
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Annex B
(normative)

Purchaser inspection

B.1 Inspection notice

If the inspect
shall be give

B.2 Plant

The inspectq
contract of th
manufacture
facilities to s
Standard. Al
otherwise sp|
with the oper

B.3 Comgp

The manufa
purchaser m
any material

B.4 Rejec

Unless othe
manufacture
manufacture
proven not t
product shall

or representing the purchaser desires to inspect the product or witness a test, reasonable\r
n of the time at which the run is intended to be made.

access
r representing the purchaser shall have unrestricted access, at all times while work o

- of the pipe or couplings ordered. The manufacturer shall afford-the inspector all reaso
atisfy the inspector that the pipe is being manufactured in acecordance with this Interna
inspections should be made prior to shipment at the place of\manufacture or processing, u
ecified on the purchase agreement, and shall be so conducted as not to interfere unneces
ation of the works.

liance

tturer is responsible for complying with all.of the provisions of this International Standard
By make any investigation necessary to easure compliance by the manufacturer and may
that does not comply with this International Standard.

tion

wise provided, material Which shows defects on inspection or subsequent to acceptan
's works, or which proves defective when properly applied in service, may be rejected, an
" so notified. If tests that require the destruction of material are made, any product wh
b meet the requirements of this International Standard shall be rejected. Disposition of rej
be a matter 6f'agreement between purchaser and manufacturer.

otice
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e purchaser is being performed, to all parts of the manufacturer's werks which will conceiln the

hable
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Annex C
(normative)

Tables in Sl units

Table C.1 — ISO/API casing list
Sizes, masses, wall thickness, grade and applicable end-finish

Nominal
T&C
D ¢ J55 Lso | .N80 | cgg
1 2 mm kg/m mm H40 K55 M65 R95 Typ(); 1, T45 Cc110 P110 | Q125
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4-1/2 9.50 114,30 14,14 5,21 PS PS PS — — — — — —
4-1/2 10.50 114,30 15,63 5,69 — PSB PSB — — — — — —
4-1/2 11.60 114,30 17,26 6,35 — PSLB PLB PLB PLB PLB P PLB —
4-1/3 13.50 114,30 20,09 7,37 — — PLB PLB PLB PLB P PLB —
4-1/3 15.10 114,30 22,47 8,56 — — — — — — — PLB PLB
5 11.50 127,00 17,11 5,59 — PS PS — — — — — —
5 13.00 127,00 19,35 6,43 — PSLB PSLB — — — — — —
5 15.00 127,00 22,32 7,52 — PSLB PLB PLB PLB PLB P PLB —
5 18.00 127,00 26,79 9,19 — — PLB PLB PLB PLB P PLB PLB
5 21.40 127,00 31,85 11,10 — — PLB PLB PLB PLB P PLB PLB
5 23.20 127,00 34,53 12,14 — — — PLB PLB PLB P PLB PLB
5 24.10 127,00 35,86 12,70 — — — PLB PLB PLB P PLB PLB
5-1/3 14.00 139,70 20,83 6,20 PS PS PS — — — — —
5-1/3 15.50 139,70 23,07 6,98 — PSLB PSLB — — — — — o
5-1/4 17.00 139,70 25,30 7,72 — PSLB PLB PLB PLB PLB P PLB -
5-1/2 | 20.00 139,70 29,76 9,17 — — PLB PLB PLB PLB P PLB -
5-1/2 | 23.00 139,70 34,23 10,54 — — PLB PLB PLB PLB P PLB P:B
5-1/3 26.80 139,70 39,88 12,70 — — — — — P P —
5-1/3 29.70 139,70 44,20 14,27 — — — — — P P — o
5-1/3 32.60 139,70 48,51 15,88 — — — — — P P — o
5-1/4 35.30 139,70 52,53 17,45 — — — — — P P — -
5-1/4 38.00 139,70 56)55 19,05 — — — — — P P — -
5-1/2 | 40.50 139,70 60,27 20,62 — — — — — P P — -
5-1/2 | 43.10 13970, 64,14 22,22 — — — — — P P — -
6-5/4 20.00 168,28 29,76 7,32 PS PSLB PSLB — — — — — —
6-5/4 24.00 168,28 35,72 8,94 — PSLB PLB PLB PLB PLB P PLB —
6-5/4 28.00: 168,28 41,67 10,59 — — PLB PLB PLB PLB P PLB —
6-5/ 32.00 168,28 47,62 12,06 — — — PLB PLB PLB P PLB PLB
7 47.00 177,80 25,30 5,87 PS — — — — — — — —
7 2000 177,86 29,76 679 PS PS PS — — — — — —
7 23.00 177,80 34,23 8,05 — PSLB PLB PLB PLB PLB P — —
7 26.00 177,80 38,69 9,19 — PSLB PLB PLB PLB PLB P PLB —
7 29.00 177,80 43,16 10,36 — — PLB PLB PLB PLB P PLB —
7 32.00 177,80 47,62 11,51 — — PLB PLB PLB PLB P PLB —
7 35.00 177,80 52,09 12,65 — — — PLB PLB PLB P PLB PLB
7 38.00 177,80 56,55 13,72 — — — PLB PLB PLB P PLB PLB
7 42.70 177,80 63,54 15,88 — — — — — P P — —
7 46.40 177,80 69,05 17,45 — — — — — P P — —
7 50.10 177,80 74,56 19,05 — — — — — P P — —
7 53.60 177,80 79,77 20,62 — — — — — P P — —
7 57.10 177,80 84,97 22,22 — — — — — P P — —
See notes at end of table.
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Table C.1 (continued)

Nominal
(oo | Qi | gy | Ty ot enan’
T&C
D ¢ J55 so [.N80 | g

. ) e caim . Heo | 233 | Mmes | o0 Tpre 1,| S5 | c110 | P110 | Q125

1 2 3 4 5 6 7 8 9 10 11 12 13 14
7.5/8 | 24.00 | 193,68 | 3572 7.62 PS — — — — — — — —
7.5/8 | 26.40 | 193,68 | 39,29 8,33 — |pstB|pPsB| PB | PLB | PLB P — —
7.5/8 | 20.70 | 193,68 | 44.20 9,52 — — | P | PB | PLB | PLB P PLB | —
7.5/8 | 33.74 [ 193,68 | 5015 | 1092 = — [ PLB | PLB | PLB | PLB 3 PLB | ]—
7.5/8 | 39.04 | 19368 | 5804 | 12,70 — — — | pB | PB | PLB P PLBN | “PLB
7508 | 4284 | 19368 | 6369 | 1427 — — — | pB | PB | PLB P PIB) | bLB
7.5/8 | 4534 | 19368 | 67.41 | 1511 — — — | P | PB | PLB P PLB | PLB
7.5/8 | 4714 | 19368 | 7009 | 15,88 — — — | P | PB | PLB P PLB | PLB
7508 | 51.24 | 19368 | 7619 | 17.45 — — — — — P p — —
7.5/8 | 5534 | 193,68 | 8230 | 19,05 — — — — — p p — —
7-3/4 | 4614 | 196,85 | 6860 | 1511 — — — P P P P P P
85/8 | 24.04 | 219,08 | 3572 6.71 — PS PS = = Ko — — —
8-5/8 | 28.04 | 219,08 | 41,67 7,72 PS — PS — — A - - -
8-5/8 | 32.04 | 219,08 | 47,62 8,94 Ps | PsLB | PstB | — — — - - -
8-5/8 | 36.04 | 219,08 | 5357 | 10,16 — | pse | psB | PB | PeeC| PLB p — —
8-5/8 | 4004 | 219,08 | 5953 | 11,43 — — | pB | PLB |<PB | PLB P PLB | |—
8-5/8 | 4404 | 219,08 | 6548 | 12,70 — — — | pBY. PLB | PLB P PLB | |—
8-5/8 | 49.04 | 219,08 | 7292 | 14,15 — — — | ptaO] pPB | PLB P PLB | PLB
95/8 | 32.3] | 24448 | 4807 7.92 PS — — 2, — — = — -
9-5/8 | 36.04 | 244,48 | 5357 8,94 Ps | PsLB | PstBH " — — — — — —
9-5/8 | 40.04 | 24448 | 5953 | 10,03 — | psB | PsB| PB | PLB | PLB P — —
9-5/8 | 4354 | 24448 | 6473 | 11,05 — — |@B | P | PLB | PLB P PLB | |—
958 | 47.04 | 24448 | 6994 | 11,99 — — I'pB | P | PLB | PLB P PLB | PLB
9-5/8 | 5354 | 24448 | 7962 | 13,84 — i — | pB | PLB | PLB P PLB | PLB
9-5/8 | 584q | 24448 | 8691 | 1511 — = — | PB | PLB | PLB P PLB | PLB
9-5/8 | 59.44 | 24448 | 8840 | 1547 — _ — — — P P — —
9-5/8 | 64.99 | 24448 | 9658 | 17,07 - — — — — P P — —
958 | 7034 | 244,48 | 10462 | 18,64 — — — — — P p — —
9-5/8 | 7564 | 244,48 | 11250 | 20,24 — — — — — p p — —
10-3/4 | 32.74 | 273.05 | 48,74 7.0 PS = = = = = = = -
10-3/4 | 4050 | 273,05 | 60,27 8:89 Ps | PpsB | PsB | — — — — — —
10-3/4 | 4550 | 273,05 | 67,71 |C4016 — | psB | PsB | — — — — — —
10-3/4 | 51.04 | 273,05 | 759071143 — | psB | PsB | PSB | PsB | PsB p psB | |—
10-3/4 | 5550 | 273.05 | 8289y 12,57 — — | psB | PsB | PsB | PsB P psB | |—
10-3/4 | 60.7q | 273.05 | %033 | 1384 — — — — — | psB P PsB | PsB
10-3/4 | 65.7q | 273.054.\97.77 | 1511 — — — — — | psB p PsB | PsB
10-3/4 | 7324 | 273,05 108,93 | 17,07 — — — — — P P — —
10-3/4 | 7924 | 278:05 | 117.86 | 18,64 — — — — — P P — —
10-3/4 | 8530 |-273.05 | 126,94 | 20,24 — — — — — P P — —
11374 | 42.00_[-29845 | 6250 8.46 Ps — — — — — — — —
11-3/4 | 47.00 | 29845 | 69,94 9,53 — | psB | PsB | — — — — — —
11-3/4 | 54.00 | 29845 | 8036 | 11,05 — | psB | PsB | — — — — — —
11-3/4 | 60.00 | 29845 | 8929 | 1242 — | psB | psB | PsB | psB | PsB p PSB | PSB
11-3/4 | 65.00 | 29845 | 96,73 | 13,56 — — — P P P P P P
11-3/4 | 71.00 | 298,45 | 105,66 | 14,78 — — — P P P P P P
13-3/8 | 48.00 | 339.72 | 71,43 8,38 PS — — — — — — — —
13-3/8 | 54.50 | 33972 | 81,10 9,65 — | psB | PsB | — — — — — —
13-3/8 | 61.00 | 33972 | 90,78 | 1092 — | psB | PsB | — — — — — —
13-3/8 | 68.00 | 33972 | 101,19 | 12,19 — | psB | psB | PsB | psB | PsB p psB | —
13-3/8 | 72.00 | 33972 | 107,15 | 13,06 — — — | psB | psB | PsB p PSB | PSB

See notes at end of table.
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Table C.1 (continued)

Nominal
. linear
a Outside i Wall o d
Labels diameter mascs thickness Type of end-finish
T&C
N80
D t J55 L80 C90

1 2 mm kg/m mm H40 K55 M65 R95 Ty[:; 1, To5 c110 P110 Q125

1 2 3 4 5 6 7 8 9 10 11 12 13 14

16 65.00 | 406,40 96,73 9,53 PS —_ —_ —_ —_ —_ —_ —_ —_

16 75.00 | 406,40 111,61 11,13 —_ PSB PSB —_ —_ —_ —_ —_ —_

16 64.00 400,40 125,071 12,91 — PSB PSB — — — — — —

16 109.00 | 406,40 162,21 16,66 — P — P P — — P P
18-58 | 87.50 | 473,08 130,21 11,05 PS PSB PSB — — — <X —_ —_

20 94.00 508,00 139,89 11,13 PSL PSLB PSLB —_ —_ —_ 4 —_ —_

20 106.50 | 508,00 158,49 12,70 —_ PSLB PSLB —_ —_ —_ —_ —_ —_

20 133.00 [ 508,00 197,93 16,13 —_ PSLB —_ —_ —_ ~ —_ —_ —_
P = Plgin-end, S = Short round thread, L = Long round thread, B = Buttress thread.
a Uabels are for information and assistance in ordering.
b Nominal linear masses (col. 4) are shown for information only.
¢ he densities of martensitic chromium steels (L80 Types 9Cr and 13Cr) are different from carbon steels. The masses shown fare therefore not
accurdte for martensitic chromium steels. A mass correction factor of 0,989 may be used.
d Buttress casing is available with regular, special clearance couplings or special clearance ‘couplings with special bevel.

NOTH The table for "ISO/API plain-end casing liner list — Grade J55%has been deleted.
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Table C.2 — ISO/API tubing list
Sizes, masses, wall thickness, grade and applicable end-finish

Nominal linear
Labels Outside masses * © Wall -
diameter | Non- | Ext. | . thick- Type of end finish
upset | upset | . . g ness
1 2 T8C | Tac | 1ot
NU EU IJ D t H40 J55 L80 N80 C90 T95 P110
T&C | T&C mm kg/m | kg/m | kg/m mm R95 (Type 1,Q

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1.050 | 1.14 1.20 — 26,67 1,70 1,79 — 2,87 PNU PNU PNU PNU PNU PNU —
1.050 | 1.48 454 2667 226 225 3594 Py Py Py P Py Py PU
1.315 | 1.70 1.80 1.72 33,40 2,53 2,68 2,56 3,38 PNUI | PNUI | PNUI | PNUI | PNUI | PNUI —
1.315 | 2.19 2.24 — 33,40 3,26 3,33 — 4,55 PU PU PU PU PU PU PU
1.660 | 2.09 — 2.10 42,16 — — 3,13 3,18 PI PI — — — y— —
1.660 | 2.30 2.40 2.33 42,16 3,42 3,57 3,47 3,56 PNUI | PNUI | PNUI | PNUI | PNUIL_} PNUI —
1.660 | 3.03 3.07 — 42,16 4,51 4,57 — 4,85 PU PU PU PU PU PU PU
1.900 | 2.40 — 2.40 48,26 — — 3,57 3,18 PI PI — — — — —
1.900 | 2.75 2.90 2.76 48,26 4,09 4,32 4,11 3,68 PNUI | PNUI | PNUI | PNUI | PNUI | PNUI —
1.900 | 3.65 3.73 — 48,26 5,43 5,55 — 5,08 PU PU PU PU PU PU PU
1.900 | 4.42 — — 48,26 6,58 — — 6,35 — — P — P P —
1.900 | 5.15 — — 48,26 7,66 — — 7,62 — — P — P P —
2.063 | 3.24 — 3.25 52,40 — — 4,84 3,96 PI PI PI PI PI PI —
2.063 | 4.50 — — 52,40 — — — 5,72 P P P P P P P
2-3/8 | 4.00 — — 60,32 5,95 — — 4,24 PN PN PN PN PN PN —
2-3/8 | 4.60 4.70 — 60,32 6,85 6,99 — 4,83 PNU PNU PNU PNU PNU PNU PNU
2-3/8 | 5.80 5.95 — 60,32 8,63 8,85 — 6,45 — — PNU PNU PNU PNU PNU
2-3/8 | 6.60 — — 60,32 9,82 — — 7,49 - — P — P P —
2-3/8 | 7.35 7.45 — 60,32 10,94 | 11,09 — 8,53 — — PU — PU PU —
2-7/8 | 6.40 6.50 — 73,02 9,52 9,67 — 5:54 PNU PNU PNU PNU PNU PNU PNU
2-7/8 | 7.80 7.90 — 73,02 11,61 | 11,76 — 7501 — — PNU PNU PNU PNU PNU
2-7/8 | 8.60 8.70 — 73,02 12,80 | 12,95 — 7,82 — — PNU PNU PNU PNU PNU
2-7/8 | 9.35 9.45 — 73,02 13,91 | 14,06 = 8,64 — — PU — PU PU —
2-7/8 | 10.50 — — 73,02 15,63 — = 9,96 — — P — P P —
2-7/8 | 11.50 — — 73,02 17,11 — — 11,18 — — P — P P —
3-1/2 | 7.70 — — 88,90 11,46 N— — 5,49 PN PN PN PN PN PN —
3-1/2 | 9.20 9.30 — 88,90 13,69-N13,84 — 6,45 PNU PNU PNU PNU PNU PNU PNU
3-1/2 | 10.20 — — 88,90 15018 — — 7,34 PN PN PN PN PN PN —
3-1/2 | 12.70 | 12.95 — 88,90 18,90 | 19,27 — 9,52 — — PNU PNU PNU PNU PNU
3-1/2 | 14.30 — — 88,90 21,28 — — 10,92 — — P — P P —
3-1/2 | 15.50 — — 88,90 23,07 — — 12,09 — — P — P P —
3-1/2 | 17.00 — — 88,90 25,30 — — 13,46 — — P — P P —

4 9.50 — — 101,60 | 14,14 — — 5,74 PN PN PN PN PN PN —

4 10.70 | 11.00 7~ 101,60 — 16,37 — 6,65 PU PU PU PU PU PU —

4 13.20 — N4 101,60 | 19,64 — — 8,38 — — P — P P —

4 16.10 — — 101,60 | 23,96 — — 10,54 — — P — P P —

4 18.90 B — 101,60 | 28,13 — — 12,70 — — P — P P —

4 22.20 = — 101,60 | 33,04 — — 15,49 — — P — P P —
4-1/2 | 12.60 | 12.75 — 114,30 | 18,75 | 18,97 — 6,88 PNU PNU PNU PNU PNU PNU —
4-1/2 | 15.20 — — 114,30 | 22,62 — — 8,56 — — P — P P —
4-1/2 |1 17.00 — — 114,30 | 25,30 — — 9,65 — — P — P P —
4-1/2 | 18.90 — — 114,30 | 28,13 — — 10,92 — — P — P P —
4-1/2 | 21.50 — — 114,30 | 32,00 — — 12,70 — — P — P P —
4-1/2 | 23.70 — — 114,30 | 35,27 — — 14,22 — — P — P P —
4-1/2 | 26.10 — — 114,30 | 38,84 — — 16,00 — — P — P P —
P = Plain-end, N = Non-upset threaded and coupled, U = External upset threaded and coupled, | = Integral joint.

a

P The densities of martensitic chromium steels (L80 types 9Cr and 13Cr) are different from carbon steels. The masses shown are therefore not accurate
for martensitic chromium steels. A mass correction factor of 0,989 may be used.

Nominal linear masses (col. 6, 7, 8) are shown for information only.
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Tempering temperature

h o F

f Tlype 9Cr and 13Cr may be air-quenched.

g = seamless process; EW = electric-welded process.

d  Includes the method of interrupted quenching followed by controlled cooling.

g Ypecial chemical requirements for electric-welded P110 pipe drg specified in Table C.4.

Group Grade Type Manufacturing process @ Heat treatment °C
min

1 2 3 4 5 6

1 H40 — S or EW — —
J55 — S or EW —b —

K55 — S orEW —b —

N80 1 S orEW c —

N80 Q S or EW Q¢ —
R95 — S or EW Q 538

2

M65 — S orEW e -
L80 1 S orEW Q 566
L8O 9Cr S Qf 593
L8O 13Cr S Qf 593

C90 1 S Q 521
T95 1 S Q 49
c110 — S Q 49

3 P110 — SorEw9h Q —

4 Q125 1 SorEwWN Q —

a q

b Full-body, full-length normalized, normalized and tempered or quenched and tempered &t the'manufacturer's option or as specifieqd on the purchase
agreerent.

c Rull-body, full-length heat treatment is mandatory. At the manufacturer's option eithér normalised or normalised and tempered.

€ Full-body, full-length heat-treatment is mandatory. At the manufacturer's optionh the product may be normalised, normalised and tempered or quenched
and tepered. When specified on the purchase agreement the product shall.be normalised, normalised and tempered or quenched and tempered.

roducts shall be heat-treated full-body, full-length. Speeidl requirements unique to electric-welded P110 and Q125 are specified in A.6 SR11.
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Table C.4 — Chemical composition, mass fraction (%)

Cc Mn Mo Cr Ni Cu P S Si
Group | Grade | Type - - - -
min. [ max. | min. [ max. min. max. min. | max. | max. | max. | max. max. max.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 H40 — — — — — — — — — — — 0,030 0,030 —
J55 — — — — — — — — — — — 0,030 0,030 —
K55 — — — — — — — — — — — 0,030 0,030 —
N80 1 — — — — — — — — — — 0,030 0,030 —
N80 Q — — — — — — — — — — 0,030 0,030 —
R95 — — |045°¢| — 1,90 — — — — — — 0,030 0,030 | 0,45
2 M65 — — — — — — — — — — — 0,030 0,030 —
L80 1 — 0,432 — 1,90 — — — — 0,25 | 0,35 [ 0,030 0,030'10,45
L80 9Cr — 0,15 | 0,30 | 0,60 0,90 1,10 8,00 | 10,0 | 0,50 | 0,25 | 0,020 0{010" | 11,00
L80 13Cr | 0,15 | 0,22 [ 0,25 | 1,00 — — 12,0 | 14,0 | 0,50 | 0,25 | 0,020 0,010 |]1,00
C90 1 — 0,35 — 1,20 | 0,25P 0,85 — 1,50 | 0,99 — 0,020 0,010 —
T95 1 — 0,35 — 1,20 | 0,259 0,85 0,40 [ 1,50 | 0,99 — 0,020 0,010 —
C110 — — 0,35 — 1,20 0,25 1,00 0,40 [ 1,50 | 0,99 — 0,020 0,005 —
3 P110 € — — — — — — — — — —{ 10,030€|0,030€ || —
4 Q125 1 — 0,35 1,35 — 0,85 — 1,50 | 0,99 = 0,020 0,010 —

The carbon pontent for L80 may be increased up to 0,50 % maximum if the product is oil-quenched.
The molybdgnum content for Grade C90 Type 1 has no minimum tolerance if the wall thickness is less thian 17,78 mm.
The carbon pontent for R95 may be increased up to 0,55 % maximum if the product is oil-quenched.

The molybdgnum content for T95 Type 1 may be decreased to 0,15 % minimum if the wall thickness,is less than 17,78 mm.

® o O T o

For EW Graple P110, the phosphorus content shall be 0,020 % maximum and the sulfur content,0,010 % maximum.

NL = no limit. Elefnents shown shall be reported in product analysis.
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Table C.5 — Tensile and hardness requirements

Total Yield Tensile Hardness @ . Allowable
I . h h Specified wall hard
Group Grade Type elongation strengt| stre_ngt thickness ardness
under load MPa min. max. variation
% min. max. MPa HRC HBW mm HRC
1 2 3 4 5 6 7 8 9 10 11
1 H40 — 0,5 276 552 414 — — — —
J55 — 0,5 379 552 517 — — — —
K55 — 0,5 379 552 655 — — — —
N80 1 0,5 552 758 689 — — — —
N80 Q 0,5 552 758 689 — — — —
R95 — 0,5 655 758 724 — — — —
2 M65 — 0,5 448 586 586 22 235 — —
L80 1 0,5 552 655 655 23 241 — —
L80 9Cr 0,5 552 655 655 23 241 — —
L80 13Cr 0,5 552 655 655 23 241 — —
C90 1 0,5 621 724 689 25,4 255 <12,70 3,0

12,71 to 19|04 4,0
19,05 to 25[39 5,0
> 25,40 6,0

T95 1 0,5 655 758 724 254 255 <12,70 3,0
12,71 to 1904 4,0
19,05 to 25J39 5,0

> 25,40 6,0

C110 — 0,7 758 828 793 30 286 <12,70 3,0
12,71 to 19)04 4,0
19,05 to 25)39 50

> 25,40 6,0

3 P110 — 0,6 758 965 862 — — — —
4 Q125 1 0,65 862 1034 931 b — <12,70 3,0
12,71 to 1904 5,0

> 19,05 6,0

case of dispute, laboratery*"Rockwell C hardness testing shall be used as the referee method.

No hardness limits are&pecified, but the maximum variation is restricted as a manufacturing control in accordance with 7.8 and 7.9.
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Table C.6 — Elongation table

Minimum elongation in 50,8 mm
%
Grade
Tensile test specimen N80
Ha0 | J55 | Mes5 'E:g’ Tﬁ'gfg $§: c110 | P110 | Q125
C90
Specified wall thickness Specified minimum tensile strength
Specimen mm MPa
area Specimen | Specimen | Specimen
mm?2 __width width width 414 517 586 655 689 724 793 862 931
19 mm 25 mm 38 mm

1 2 3 4 5 6 7 8 9 10 11 12 13
490 > 25,53 > 19,41 > 12,77 30 24 22 20 19 18 16 15 14
480 25,00-25,52 | 19,00-19,40 | 12,51-12,76 29 24 22 20 19 18 16 15 14
470 24,48-24,99 | 18,61-18,99 | 12,24-12,50 29 24 21 19 19 18 16 15 14
460 23,95-24,47 | 18,20-18,60 | 11,98-12,23 29 24 21 19 18 18 16 15 14
450 23,43-23,94 | 17,81-18,19 | 11,72-11,97 29 24 21 19 18 18 16 15 14
440 22,90-23,42 | 17,40-17,80 | 11,45-11,71 29 24 21 19 18 18 16 15 14
430 22,37-22,89 | 17,01-17,39 | 11,19-11,44 29 24 21 19 18 17 16 15 14
420 21,85-22,36 | 16,60-17,00 | 10,93-11,18 29 24 21 19 18 17 16 15 14
410 21,32-21,84 | 16,21-16,59 | 10,66-10,92 29 23 21 19 18 17 16 15 14
400 20,79-21,31 | 15,80-16,20 | 10,40-10,65 28 23 21 19 18 17 16 15 14
390 20,27-20,78 | 15,41-15,79 | 10,14-10,39 28 23 21 19 18 17 16 15 14
380 9,74-20,26 | 15,00-15,40 | 9,87-10,13 28 23 21 19 18 17 16 15 14
370 9,22-19,73 | 14,61-14,99 | 9,61-9,86 28 23 20 19 18 17 16 14 13
360 8,69-19,21 | 14,20-14,60 | 9,35-9,60 28 23 20 18 18 17 16 14 13
350 8,16-18,68 | 13,81-14,19 | 9,08-9,34 28 23 20 18 18 17 15 14 13
340 7,64-18,15 | 13,40-13,80 | 8,82-9,07 28 23 20 18 17 17 15 14 13
330 7,11-17,63 | 13,01-13,39 | 8,56-8,81 27 22 20 18 17 17 15 14 13
320 6,58-17,10 | 12,60-13,00 | 8,29-8,55 27 22 20 18 17 16 15 14 13
310 6,06-16,57 | 12,21-12,59 | 8,03-8,28 27. 22 20 18 17 16 15 14 13
300 5,563-16,05 | 11,80-12,20 | 7,77-8,02 27 22 20 18 17 16 15 14 13
290 5,01-15,52 | 11,41-11,79 | 7,51-7,76 27 22 20 18 17 16 15 14 13
280 4,48-15,00 | 11,00-11,40 | 7,24-7,50 26 22 19 18 17 16 15 14 13
270 3,95-14,47 | 10,61-10,99 | 6;98-7,23 26 22 19 17 17 16 15 14 13
260 3,43-13,94 | 10,20-10,60 y—~6,72-6,97 26 21 19 17 16 16 15 13 13
250 2,90-13,42 | 9,81-10,19 6,45-6,71 26 21 19 17 16 16 14 13 12
240 2,37-12,89 | 9,40-9;80 6,19-6,44 26 21 19 17 16 16 14 13 12
230 1,85-12,36 | 9,01-9)39 5,93-6,18 25 21 19 17 16 15 14 13 12
220 1,32-11,84 | .860-9,00 5,66-5,92 25 21 18 17 16 15 14 13 12
210 0,79-11,31 8,21-8,59 5,40-5,65 25 20 18 17 16 15 14 13 12
200 0,27-10:78~|" 7,80-8,20 5,14-5,39 25 20 18 16 16 15 14 13 12
190 D,74:10,26 7,41-7,79 4,87-5,13 24 20 18 16 15 15 14 13 12
180 9(22:9,73 7,00-7,40 4,61-4,86 24 20 18 16 15 15 14 13 12
170 8,69-9,21 6,6 16,99 71,35-4,60 2% 20 8 16 5 7 3 2 12
160 8,16-8,68 6,20-6,60 4,08-4,34 24 19 17 16 15 14 13 12 11
150 7,64-8,15 5,81-6,19 3,82-4,07 23 19 17 15 15 14 13 12 11
140 7,11-7,63 5,40-5,80 3,56-3,81 23 19 17 15 15 14 13 12 11
130 6,58-7,10 5,01-5,39 3,29-3,55 23 19 17 15 14 14 13 12 11
120 6,06-6,57 4,60-5,00 3,03-3,28 22 18 16 15 14 14 12 12 11
110 5,53-6,05 4,21-4,59 2,77-3,02 22 18 16 15 14 13 12 11 11
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Table C.6 (continued)

Minimum elongation in 50,8 mm
%
Grade
Tensile test specimen N80
Ha0 | J55 | Mes5 'E:g’ Tﬁ'gfg $§: c110 | P110 | Q125
C90
Specified wall thickness Specified minimum tensile strength
Specimen mm MPa
area Specimen | Specimen | Specimen
mm*< width width width 414 517 586 655 689 724 793 862 931
19 mm 25 mm 38 mm
1 2 3 4 5 6 7 8 9 10 11 12 13
1po 5,01-5,52 3,80-4,20 2,51-2,76 22 18 16 14 14 13 12 11 10
90 4,48-5,00 3,41-3,79 2,24-2,50 21 17 15 14 13 18 12 11 10
80 3,95-4,47 3,00-3,40 1,98-2,23 21 17 15 14 13 12 11 11 10
10 3,43-3,94 2,61-2,99 1,72-1,97 20 16 15 13 13 12 11 10 10
60 2,90-3,42 2,20-2,60 1,45-1,71 19 16 14 13 12 12 11 10 9,5
30 2,37-2,89 1,81-2,19 1,19-1,44 19 15 14 12 12 11 10 9,5 9

NOTE|The calculations of the elongation requirements are based on the cross-sectional area in column_1 which is shown rounded to two $ignificant figures.
The applicable wall thickness ranges shown in columns 2, 3, and 4 were calculated based on_the specified specimen width (shown gbove the column
numbdrs 2, 3, and 4) taking into account the rounding rules for the specimen area (i.e. to two.significant figures) but with the wall thickngss rounded down
to two significant figures for S units. When making these wall thickness ranges for USC units\3 significant figures are used.
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Table C.7 — Critical thickness for couplings with API threads

Dimensions in millimetres

Critical thickness for couplings
Label 1 NU EU Special clearance BC LC SG
EU BC
1 2 3 4 5 6 7 8
1.050 4,29 5,36 — — — — —
1.315 5,36 6,55 —_ —_ —_ —_ —_
1.660 6,07 6,10 —_ —_ —_ —_ —_
1.900 4,98 6,38 —_ —_ —_ —_ —_
2-3/8 7,72 7,62 5,69 — — — —
2-7/8 9,65 9,09 6,45 — — — —
3-1/2 11,46 11,53 7,47 — — — =
4 11,53 11,63 —_ —_ —_ —_ =
4-1/2 11,05 12,52 —_ 6,58 8,18 8,86 8,56
5 —_ —_ —_ 6,76 9,14 9,96 9,45
5-1/2 — — 6,81 9,04 9,88 9,40
6-5/8 — — 6,96 11,91 12,90 12,32
7 — — 7,11 10,67 11,63 10,92
7-5/8 —_ —_ 8,84 13,61 14,55 13,87
8-5/8 —_ —_ 8,94 15,29 16,43 15,54
9-5/8 —_ —_ 8,94 15,29 16,69 15,60
10-3/4 — — 8,94 15,29 — 15,70
11-3/4 — — — 15429 — 15,70
13-3/8 — — — 15,29 — 15,70
16 —_ —_ —_ 16,94 —_ 16,05
18-5/8] —_ —_ —_ 21,69 —_ 20,80
20 —_ —_ —_ 16,94 17,09 16,10
NOTE The coupling blank thickness is greater than indicated above, due\to thread height and manufacturing allowance to avoid blag
crest threadp.

100

Tabhle C.8 — Acceptable size impact specimens and absorbed energy reduction factor

Test specimen size

Specimen dimensions

Reduction factor

mm

Full-size 10,0 x 10,0 1,00
Ya-size 10,0x7,5 0,80
Yo-size 10,0 x 5,0 0,55

Table\€.9 — Hierarchy of test specimen orientation and size

€hoice Orientation Size
1st Transverse Full-size
2nd Transverse Ya-size
3rd Transverse Ye-size
4th Longitudinal Full-size
5th Longitudinal Ya-size
6th Longitudinal Yo-size
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Table C.10 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grades J55 and K55

absor}]
requir

1
4
1

== T S 1

API connection type and CVN specimen orientation, size, energy and temperature reduction
Label 1 NU EU Special clearance ° BC Lc sc
EU BC
1 2 3 4 5 6 7 8
1.050 a L-5-15-A — — — — —
1.315 L-5-15-A L-7-22-A — — — — —
1.660 L-5-15-B L-5-15-B — — — — —
1.900 L-5-15-A L-7-22-B — — — — —
2-3/8 L-7-22-A L-7-22-A L-7-22-A — — — —
2-7/8 L-10-27-A L-10-27-A L-10-27-A — — — —
3-1/2 T-5-11-E T-5-11-E T-5-11-D — — — —
4 T-7-16-B T-7-16-B — — — — —
4-1/2 T-7-16-B T-7-16-B — L-7-22-A L-7-22-A L-40-27-A L-10-27-A
5 — — — T-5-11-C T-5-11-D F5-11-D T-5-11-D
5-1/2 — — — T-5-11-C T-5-11-D T-5-11-D T-5-11-D
6-5/8 — — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
7 — — — T-7-16-A T-7-16¢A T-10-20-A T-7-16-B
7-5/8 — — — T-10-20-A T-10%20;A T-10-20-A T-10-20-A
8-5/8 — — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
9-5/8 — — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
0-3/4 — — — T-10-20-A T-10-20-A — T-10-20-A
1-3/4 — — — — T-10-20-A — T-10-20-A
3-3/8 — — — — T-10-20-A — T-10-20-A
16 — — — — T-10-20-A — T-10-20-A
8-5/8 — — — — T-10-20-A — T-10-20-A
20 — — — — T-10-20-A T-10-20-A T-10-20-A
NOTE| In this table, the specimen orientation (T or L) is followed-by<the minimum specimen size (10, 7 or 5) which is followed by the minimum

ed energy requirement (joules) and the temperature reduction, (Ay B, C, D or E), according to the following code. Both the
ment and the test temperature reduction requirement are adjusted for the test specimen size indicated.

is the transverse specimen orientation (see Figure D.11)
is the longitudinal specimen orientation (see Figure D.11)
0 = full-size (i.e. 10 mm x 10 mm)

= Y4-size (i.e. 10 mm x 7,5 mm)

= Yo-size (i.e. 10 mm x 5 mm)

= no temperature reduction

= 3 °C reduction

=6 °C reduction

= 8 °C reduction

=11 °C reduction

absorbed energy

ot thick enough to test.
he above assumes that'special-clearance couplings are machined from regular coupling blanks.
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Table C.11 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade L80 all types

API connection type and CVN specimen orientation, size and energy
Label 1 NU EU Special clearance ° BC LC sc
EU BC

1 2 3 4 5 6 7 8
1.050 a L-5-22 —_ —_ —_ —_ —_
1.315 L-5-22 L-7-32 —_ —_ —_ —_ —_
1.660 L-5-22 L-5-22 — — — — —
1.900 L-5-22 L-7-32 — — — — —
2-3/8 L-7-32 L-7-32 L-7-32 — — — —
2-7/8 L-10-40 L-10-40 L-10-40 —_ —_ —_ —
3-1/2 T-5-11 T-5-11 T-5-11 —_ —_ —_ —

4 T-7-16 T-7-16 —_ —_ —_ —_ —
4-1/2 T-7-16 T-7-16 — L-7-32 L-7-32 L-10-40 —

5 — — — T-5-11 T-5-11 T-5-11 —
5-1/2 — — — T-5-11 T-5-11 T-5:M —
6-5/8 —_ —_ —_ T-10-20 T-10-20 T+10-20 —

7 —_ —_ —_ T-7-16 T-7-16 T-10-20 —
7-5/8 —_ —_ —_ T-10-20 T-10-20 T-10-20 —
8-5/8 — — — T-10-20 T-10-20 T-10-21 —
9-5/8 — — — T-10-20 T-10-20 T-10-21 —
10-3/4 — — — T-10-20 T-10-20 — T-10420
11-3/4 —_ —_ —_ —_ T-10420 —_ T-10420
13-3/8 —_ —_ —_ —_ T-10-20 —_ T-10420

16 —_ —_ —_ —_ T-10-21 —_ T-10421
18-5/8 — — — — T-10-25 — T-10{24

20 — — — — T-10-21 T-10-21 T-10421

NOTE In| this table, the specimen orientation (T or L) is followed by the minimium specimen size (10, 7 or 5) which is followed by the mihimum
absorbed energy frequirement (joules) according to the following code. The absorbed.energy requirement is adjusted for the test specimen size indicgted.

T is the trankverse specimen orientation (see Figure D.11)

L is the londitudinal specimen orientation (see Figure D.11)

10 = full-siz¢ (i.e. 10 mm x 10 mm)

7 = ¥%-size (|.e. 10 mm x 7,5 mm)

5 = Y5-size (|.e. 10 mm x 5 mm)
a Not thick enpugh to test.

The above gssumes that special clearance couplings aresmachined from regular coupling blanks.
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Table C.12 — Charpy impact test specimen requirements for couplings, coupling stock, coupling

material, coupling blanks and accessory material Grade C90

1
1

is the transverse specimen orientation (see Figure D.11)
is the longitudinal specimen orientation (see Figure D.11)
0 = full-size (i.e. 10 mm x 10 mm)

1 = %-size (i.e. 10 mm x 7,5 mm)

API connection type and CVN specimen orientation, size and energy
Label 1 NU EU Special clearance ° BC Lc sc
EU BC

1 2 3 4 5 6 7 8
1.050 a L-5-22 —_ —_ —_ —_ —_
1.315 L-5-22 L-7-32 —_ —_ —_ —_ —_
1.660 L-5-22 L-5-22 — — — — —
1.900 L-5-22 L-7-32 — — — — —
2-3/8 L-7-32 L-7-32 L-7-32 — — — —
2-7/8 L-10-40 L-10-40 L-10-40 —_ —_ —_ —_
3-1/2 T-5-11 T-5-11 T-5-11 —_ —_ —_ —_

4 T-7-16 T-7-16 —_ —_ —_ ry —_
4-1/2 T-7-16 T-7-16 — L-7-32 L-7-32 <1040 —

5 — — — T-5-11 T-5-11 T-5-11 —
5-1/2 — — — T-5-11 T-5-11 T-5-11 —
6-5/8 —_ —_ —_ T-10-20 T-10-20 T-10-20 —_

7 —_ —_ —_ T-7-16 T-7-16 T-10-20 —_
7-5/8 —_ —_ —_ T-10-20 T-10-21 T-10-22 —_
8-5/8 — — — T-10-20 T<10-22 T-10-23 —
9-5/8 — — — T-10-20 T210-22 T-10-23 —

0-3/4 — — — T-10-20 T-10-22 — T-10-23
1-3/4 —_ —_ —_ —_ T-10-22 —_ T-10-23
3-3/8 —_ —_ —_ — T-10-22 —_ T-10-23
16 —_ —_ —_ N —_ —_ —_
8-5/8 — — — — — — —
20 — — — — — — —
NOTE| In this table, the specimen orientation (T or L) is followed-by<the minimum specimen size (10, 7 or 5) which is followed by the minimum
absorfjed energy requirement (joules) according to the following code. The“absorbed energy requirement is adjusted for the test specimen|size indicated.

g = Ys-size (i.e. 10 mm x 5 mm)
a Not thick enough to test.
b The above assumes that special-clearancé'couplings are machined from regular coupling blanks.
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Table C.13 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grades N80 Type 1, N80Q, R95 and T95

API connection type and CVN specimen orientation, size and energy
Label 1 NU EU Special clearance ° BC Lc sc
EU BC

1 2 3 4 5 6 7 8
1.050 a L-5-22 — — — — —
1.315 L-5-22 L-7-32 — — — — —
1.660 L-5-22 L-5-22 — — — — —
1.900 L-5-22 L-7-32 — — — — —
2-3/8 L-7-32 L-7-32 L-7-32 — — — —
2-7/8 L-10-40 L-10-40 L-10-40 — — — —
3-1/2 T-5-11 T-5-11 T-5-11 — — — —

4 T-7-16 T-7-16 — — — — —
4-1/2 T-7-16 T-7-21 — L-7-32 L-7-32 L-10-40 —

5 — — — T-5-11 T-5-11 T-5-11 —
5-1/2 — — — T-5-11 T-5-11 T-541 —
6-5/8 — — — T-10-20 T-10-20 T-10-21 —

7 — — — T-7-16 T-7-16 T310-20 —
7-5/8 — — — T-10-20 T-10-22 T-10-23 —
8-5/8 — — — T-10-20 T-10-23 T-10-24 —
9-5/8 — — — T-10-20 T-10-23 T-10-24 —
10-3/4 — — — T-10-20 T-10-23 — T-10-24
11-3/4 — — — — 11023 — T-10-24
13-3/8 — — — — T-10-23 — T-10-24

16 — — — — — — —
18-5/8 — — — — — — —

20 — — — — — — —
NOTE In|this table, the specimen orientation (T or L) is followed by the minifium specimen size (10, 7 or 5) which is followed by the mihimum

absorbed energy fequirement (joules) according to the following code. The absorbed.energy requirement is adjusted for the test specimen size indicated.
T is the trangverse specimen orientation (see Figure D.11)
L is the londitudinal specimen orientation (see Figure D.11)
10 = full-siz¢ (i.e. 10 mm x 10 mm)
7 = ¥%-size (|.e. 10 mm x 7,5 mm)
5 = Ys-size (|.e. 10 mm x 5 mm)

Not thick enpugh to test.

The above 3ssumes that special clearance couplings aresmachined from regular coupling blanks.
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Table C.14 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade P110

API connection type and CVN specimen orientation, size and energy
Label 1 NU EU Special clearance ° BC Lc sc
EU BC

1 2 3 4 5 6 7 8
1.050 a L-5-22 — — — — —
1.315 L-5-22 L-7-32 — — — — —
1.660 L-5-22 L-5-22 — — — — —
1.900 L-5-22 L-7-32 — — — — —
2-3/8 L-7-34 L-7-33 L-7-32 — — — —
P-7/8 L-10-46 L-10-45 L-10-40 — — — —
3-1/2 T-5-14 T-5-14 T-5-11 — — — —

4 T-7-20 T-7-20 — — — e —
1-1/2 T-7-20 T-7-21 — L-7-32 L-7-34 ~10-44 —

5 — — — T-5-11 T-5-12 1=5-13 —
5-1/2 — — — T-5-11 T-5-12 T-5-13 —
6-5/8 — — — T-10-20 T-10-26 T-10-26 —

7 — — — T-7-16 T-7-19 T-10-25 —
7-5/8 — — — T-10-22 T-10-28 T-10-29 —
8-5/8 — — — T-10-22 T10-30 T-10-31 —
D-5/8 — — — T-10-22 J£10-30 T-10-31 T-10-30
0-3/4 — — — T-10-22 T-10-30 — T-10-30

1-3/4 — — — — T-10-30 — T-10-30
3-3/8 — — — — T-10-30 — —
16 — — — — — — —
8-5/8 — — — — — — —
20 — — — — — — —
NOTE In this table, the specimen orientation (T or L) is followed-by~the minimum specimen size (10, 7 or 5) which is followed by the minimum

absorfled energy requirement (joules) according to the following code. The‘absorbed energy requirement is adjusted for the test specimen
T is the transverse specimen orientation (see Figure D.11)

L is the longitudinal specimen orientation (see Figure D.11)
10 = full-size (i.e. 10 mm x 10 mm)

1 = %-size (i.e. 10 mm x 7,5 mm)
g = Ys-size (i.e. 10 mm x 5 mm)

size indicated.

a N

ot thick enough to test.

The above assumes that special-clearanceé‘couplings are machined from regular coupling blanks.
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Table C.15 — Charpy impact test specimen requirements for couplings, coupling stock, coupling

material, coupling blanks and accessory material Grade Q125

API connection type and CVN specimen orientation, size and energy
Label 1 Special clearance @ BC LC sc
BC
1 2 3 4 5
4-1/2 L-7-34 L-7-34 L-10-48 —_
5 T-5-12 T-5-13 T-5-14 —_
5-1/2 T-5-12 T-5-13 T-5-14 —
6-5/8 T-10-22 T-10-28 T-10-29 —
7 T-7-17 T-7-21 T-10-27 —
7-p/8 T-10-24 T-10-30 T-10-31 —_
8-p/8 T-10-24 T-10-32 T-10-33 —
9-p/8 T-10-24 T-10-32 T-10-33 S
1013/4 T-10-24 T-10-32 — T-10-32
11}3/4 — T-10-32 — T-10-32
13}3/8 — T-10-32 — T-10-32
16 —_ —_ —_ —_
1845/8 —_ —_ —_ —_
30 —_ —_ —_ —_
NOTE In| this table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7.0t 5) which is followed by the mihimum
absorbed energy fequirement (joules) according to the following code. The absorbed energy requirement is adjusted for the test specimen size indicated.
T is the tranpverse specimen orientation (see Figure D.11)
L is the londitudinal specimen orientation (see Figure D.11)
10 = full-siz¢ (i.e. 10 mm x 10 mm)
7 = Y-size (|.e. 10 mm x 7,5 mm)
5 = Y5-size (|.e. 10 mm x 5 mm)
a The above 3ssumes that special-clearance couplings are machined from regular couplifig blanks.
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Table C.16 — Transverse Charpy absorbed energy requirements for couplings, coupling stock,
coupling material, coupling blanks and accessory material

Maximum critical thickness for various grades Minimum
mm transverse
absorbed
L80 €90 N80Q, R95, T95 C110 P110 Q125 e"legy
1 2 3 4 5 6 7
15,85 13,32 12,24 10,31 7,33 6,13 20
17,14 14,49 13,36 11,33 8,21 6,95 21
18,44 15,66 14,48 12,35 9,08 7,77 22
19,73 16,83 15,60 13,38 9,96 8,59 23
21,02 18,00 16,72 14,40 10,84 9,41 24
22,32 19,17 17,83 15,42 11,72 10,23 25
23,61 20,34 18,95 16,45 12,60 11,04 26
24,91 21,51 20,07 17,47 13,48 11,86 27
26,20 22,69 21,19 18,50 14,35 12(68 28
23,86 22,31 19,52 15,23 13,50 29
25,03 23,43 20,54 16,11 14,32 30
26,20 24,54 21,57 16,99 15,14 31
25,66 22,59 17,87 15,96 32
23,61 18,75 16,78 33
24,64 19,62 17,60 34
25,66 20,50 18,42 35
21,38 19,24 36
22,96 20,06 37
23,14 20,88 38
24,01 21,70 39
24,89 22,52 40
25,77 23,34 41
24,16 42
24,98 43
25,80 44
For cffitical thickness greater than shown above, the requjrefmernts shall be according to the equations for the wall thickness and grade.
NOTH 1 Critical thicknesses greater than shown in Table E'8 are not applicable for couplings with API threads and are shown here for infprmation for
specigl applications.
NOTH 2 Grade M65 is not mentioned in this table,\because it is furnished with L80 Type 1 couplings.
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Table C.17 — Longitudinal Charpy absorbed energy requirements for couplings, coupling stock,
coupling material, coupling blanks and accessory material

Maximum critical thickness Minimum
mm longitudinal
absorbed
L80 C90 N80Q, R95, T95 c110 P110 Q125 e“‘:‘j’gy
1 2 3 4 5 6 7
16,17 13,61 12,52 10,56 7,55 6,33 41
16,82 14,20 13,08 11,07 7,99 6,74 42
17,47 14,78 13,64 11,59 8,43 7,15 43
18,11 +5;3F 4,26 2546 8,87 56 44
18,76 15,95 14,76 12,61 9,30 7,97 45
19,41 16,54 15,32 13,12 9,74 8,38 46
20,05 17,13 15,88 13,63 10,18 8,79 47
20,70 17,71 16,44 14,15 10,62 9,20 48
21,35 18,30 17,00 14,66 11,06 9,61 49
21,99 18,88 17,56 15,17 11,50 10,02 50
22,64 19,47 18,11 15,68 11,94 10,43 51
23,29 20,05 18,67 16,19 12,38 10,84 52
23,94 20,64 19,23 16,70 12,82 11,25 53
24,58 21,22 19,79 17,22 13,26 11,66 54
25,23 21,81 20,35 17,73 13,70 12,07 55
25,88 22,31 20,91 18,24 14,13 12,48 56
22,98 21,47 18,75 14,57 12,89 57
23,56 22,03 19,26 1501 13,30 58
24,15 22,59 19,77 15,45 13,71 59
24,73 23,15 20,29 15,89 14,12 60
25,32 23,70 20,80 16,33 14,53 61
25,90 24,26 21,31 16,77 14,94 62
24,82 21,82 17,21 15,35 63
25,38 22,33 17,65 15,76 64
25,94 22,85 18,09 16,17 65
23,36 18,53 16,58 66
23,87 18,96 16,99 67
24,38 19,40 17,40 68
24,89 19,84 17,81 69
25,40 20,28 18,22 70
For critical thickrless greater than shown above, the requirements shall be according to the equations for the wall thickness and grade.
NOTE 1 Gritical thicknesses greater than 'shown in Table E.8 are not applicable for couplings with API threads and are shown here for inforfpation
for special applidations.
NOTE 2 Grade M65 is not mentienéd.in this table, because it is furnished with L80 Type 1 couplings.

108 © ISO 2011 — Al rights reserved


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

I1ISO 11960:2011(E)

Table C.18 — Transverse Charpy absorbed energy requirements for pipe

Maximum specified wall thickness Minimum

mm transverse

absorbed

N80Q, L80 C90 R95, T95 c110 P110 Q125 9"3’93’
1 2 3 4 5 6 7
11,59 9,11 8,09 - - - 14
13,12 10,48 9,38 - - - 15
14,66 11,84 10,67 - - - 16
16,19 13,21 11,97 - - - 17
17.73 14,57 13.26 - - == 18
19,26 15,94 14,56 - - - 19
20,80 17,30 15,85 10,31 12,24 6,13 20
22,33 18,67 17,14 11,33 13,36 6,95 21
23,87 20,03 18,44 12,35 14,48 7,77 22
25,40 21,40 19,73 13,38 15,60 8,59 23
22,76 21,02 14,40 16,72 9,41 24
15,42 17,83 10,23 25
16,45 18,95 11,04 26
17,47 20,07 11,86 27
18,50 21,19 12,68 28
19,52 22431 13,50 29
20,54 2343 14,32 30
21,57 24,54 15,14 31
22,59 25,66 15,96 32
23,61 16,78 33
24,64 17,60 34
25,66 18,42 35
19,24 36
20,06 37
20,88 38
21,70 39
22,52 40
23,34 41
24,16 42
24,98 43
25,80 44
Fqr wall thickness greater than shown'above, the requirements shall be according to the equations for the wall thickness and grade.
NOTE Wall thicknesses greater than those of standard ISO/API pipe are shown here for information for special applications.

© 1SO 2011 — All rights reserved

109


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

ISO 11960:2011(E)

Table C.19 — Longitudinal Charpy absorbed energy requirements for pipe

Maximum specified wall thickness Minimum
mm longitudinal
absorbed energy
N80Q, L80 C90 R95, T95 Cc110 P110 Q125 J
1 2 3 4 5 6 7
10,44 8,09 7,12 - 27
11,20 8,77 7,76 - 28
11,97 9,45 8,41 - 29
12,74 10,14 9,06 - - 30
13,51 10,82 9,70 - - 31
14,27 +4756 16735 === === 32
15,04 12,18 11,00 - - 33
15,81 12,87 11,64 - - 34
16,58 13,55 12,29 - - 35
17,34 14,23 12,94 - - 36
18,11 14,91 13,58 - - 37
18,88 15,60 14,23 - - 38
19,65 16,28 14,88 - - 39
20,41 16,96 15,53 - - 40
21,18 17,64 16,17 10,56 12,52 6,33 41
21,95 18,32 16,82 11,07 13,08 6,74 42
22,72 19,01 17,47 11,59 13,64 7,15 43
23,48 19,69 18,11 12,10 14,20 7,56 44
24,25 20,37 18,76 12,61 14,76 7,97 45
25,02 21,05 19,41 13,12 15,32 8,38 46
25,79 21,74 20,05 13,63 15,88 8,79 47
22,42 20,70 14,15 16,44 9,20 48
14,66 17,00 9,61 49
15,17 17,56 10,02 50
15,68 18,11 10,43 51
16,19 18,67 10,84 52
16,70 19,23 11,25 53
17,22 19,79 11,66 54
17,73 20,35 12,07 55
18,24 20,91 12,48 56
18,75 21,47 12,89 57
19,26 22,03 13,30 58
19,77 22,59 13,71 59
20,29 23,15 14,12 60
20,80 23,70 14,53 61
21,31 24,26 14,94 62
21,82 24,82 15,35 63
22,33 25,38 15,76 64
22,85 25,94 16,17 65
23,36 16,58 66
23,87 16,99 67
24,38 17,40 68
24,89 17,81 69
25,40 18,22 70
18,63 71
19,04 72

For wall thicknesses greater than shown above, the requirements shall be according to the equations for the wall thickness and grade.

NOTE Wall thicknesses greater than those of standard ISO/API pipe are shown here for information for special applications.
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Table C.20 — Transverse impact specimen size required for pipe in quenched and tempered product

The alpove provides a 0,50 mm inside-wall and a 0,50 mm outside-wall machining allowance;

Calculated wall thickness required to machine transverse Charpy impact specimens
Label 1 mm
Full-size Ya-size Y2-size
1 2 3 4
3-1/2 20,53 18,03 15,53
4 19,09 16,59 14,09
4-1/2 18,05 15,55 13,05
5 17,26 14,76 12,26
5-1/2 16,64 14,14 11,64
6-5/8 15,62 13,12 10,62
4 15,36 12,86 10,36
7-5/8 14,99 12,49 9,99
7-3/4 14,92 12,42 9,9p
8-5/8 14,51 12,01 9,51
9-5/8 14,13 11,63 9,18
10-3/4 13,80 11,30 8,80
11-3/4 13,56 11,06 8,56
13-3/8 13,24 10,74 8,24
16 12,87 10,37 7,87
18-5/8 12,60 10,10 7,60
20 12,49 9,99 7,49
NOTE| The wall thicknesses in columns 2, 3 and 4 that are in excess of the maximum wall thicknesses for ISO/API pipe are for information only.

Table C.21 — Longitudinal impact specimen size required for pipe in quenched and tempeyred product

The above provides a 0,50 mm inside-wall and a 0,50 mm outside-wall machining allowance.

Calculated wall thickness required to machine longitudinal Charpy impact specimens
Label 1 mm
Full-size Ya-size Y2-sige
1 2 3 4
1.050 11,97, 9,47 6,97
1.315 1477 9,27 6,77
1.660 11560 9,10 6,60
1.900 11,52 9,02 6,5
2.063 11,48 8,98 6,48
2-3/8 11,42 8,92 6,4p
2-7/8 11,34 8,84 6,3¢
3-1/2 11,28 8,78 6,28
4 11,25 8,75 6,2b
4-1/2 11,22 8,72 6,2p
5 11,20 8,70 6,20
5-1/2 11,18 8,68 6,1
6-5/8 11,15 8,65 6,1
7 11,14 8,64 6,1
7-5/8 11,13 8,63 6,1
7-3/4 11,13 8,63 6,1
8-5/8 11,11 8,61 6,11
9-5/8 11,10 8,60 6,10
10-3/4 11,09 8,59 6,09
11-3/4 11,08 8,58 6,08
13-3/8 11,07 8,57 6,07
16 11,06 8,56 6,06
18-5/8 11,05 8,55 6,05
20 11,05 8,55 6,05
NOTE The wall thicknesses in columns 2, 3 and 4 that are in excess of the maximum wall thicknesses for ISO/API pipe are for information only.
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Table C.22 — Distance between plates for electric-weld flattening tests

Grade D/_t Distance between plates
ratio mm
H40 > 16 0,5xD
<16 D % (0,830 — 0,020 6 D/t)
J55 > 16 0,65 xD
& 3,93to 16 D x (0,980 — 0,020 6 D/r)
K55 < 3,93 D x (1,104 — 0,051 8 D/t)
M65 All D x (1,074 - 0,019 4 D/t)
N80 Type 1, N80Q @ 9to 28 D x (1,074 - 0,019 4 D/t)
L80 Type 1 9to 28 D x (1,074 - 0,019 4 D/t)
R95 < 910 28 D x (1,080 - 0,017 8 Dft)
P110b All D x (1,086 — 0,016 3 Dlt)
Q125° Al D x (1,092 — 0,014 0 Dit)
D s the specified outside diameter of pipe, in millimetres.
t is the specified wall thickness of the pipe, in millimetres.
a If the flattening test fails at 12 o'clock or 6 o'clock, the flattening shall continue until the remaining portiorn
of the specimen fails at the 3 o'clock or 9 o'clock position. Premature failure at 12 o'clock or 6 o'clock shall not
be considered basis for rejection.
b See A.5 SR11. Flattening shall be conducted until this distance or until 0,85 x D, whichever is less,
without cracking at any location.
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Table C.23 — Dimensions and masses for standard casing and for casing threaded with API round
thread and buttress thread

Calculated mass °©
i e,,, mass gain or loss due to end
Labelca | Outside Ninear | Wal |inside | prift | | omTEEORL L
abels diameter| mass thick- | diam- | diam- | Ppjajn- kg
T&Cb.C| ness eter eter end
Round thread | Buttress thread
1 2 P ! a "Pe | short| Long | RC | scc
mm kg/m mm mm mm kg/m
1 2 3 4 5 6 7 8 9 10 11 12
4-1/2 | 9.50 | 114,30 14,14 5,21 103,88 | 100,70 | 14,02 1,91 — — —
4-1/2 | 10.50 [ 114,30 15,63 5,69 102,92 | 99,74 15,24 | 1,72 — 2,27 116
4-1/2 | 11.60 | 114,30 17,26 6,35 101,60 | 98,42 16,91 1,54 1,72 2,09 0|98
4-1/2 | 13.50 [ 114,30 20,09 7,37 99,56 96,38 19,44 — 1,45 1;81 0]71
4-1/2 | 1510 [ 114,30 22,47 8,56 97,18 94,00 22,32 — 1,27 1,45 0]34
5 11.50 | 127,00 17,11 5,59 115,82 | 112,64 | 16,74 | 2,45 — — —
5 13.00 | 127,00 19,35 6,43 114,14 | 110,96 | 19,12 | 2,18 2,63 2,99 1110
5 15.00 | 127,00 22,32 7,52 111,96 | 108,78 | 22,16 | 1,91 2,36 2,63 0]73
5 18.00 [ 127,00 26,79 9,19 108,62 | 105,44 | 26,70 — 1,91 2,00 0}10
5 21.40 | 127,00 31,85 11,10 | 104,80 | 101,62 | 31,73 — 1,34 1,12 -q,78
5 23.20 | 127,00 34,53 12,14 | 102,72 | 99,54 34,39 L 1,04 0,93 -(Q,95
5 24.10 | 127,00 35,86 12,70 | 101,60 | 98,42 35,80 — 0,88 0,56 -1,33
5-1/2 | 14.00 | 139,70 20,83 6,20 127,30 | 124,12 | 20,41 2,45 — — —
5-1/2 | 15.50 | 139,70 23,07 6,98 125,74 | 122,56 {~\22,85 | 2,18 2,63 2,90 0]95
5-1/2 | 17.00 | 139,70 25,30 7,72 124,26 | 121,08\] 25,13 | 2,00 2,45 2,63 0|68
5-1/2 | 20.00 | 139,70 29,76 9,17 121,36 | 118418 | 29,52 — 2,00 2,09 0|14
5-1/2 | 23.00 | 139,70 34,23 10,54 | 118,62 |*d45,44 | 33,57 — 1,45 1,54 —-(,41
5-1/2 | 26.80 | 139,70 39,88 12,70 | 114,30vh 111,12 | 39,78 — — — —
5-1/2 | 29.70 | 139,70 44,20 14,27 | 11446 | 107,98 | 44,14 — — — —
5-1/2 | 32.60 | 139,70 48,51 15,88 | 107,94 | 104,76 | 48,49 — — — —
5-1/2 | 35.30 | 139,70 52,53 17,45 %{~104,80 | 101,62 | 52,61 — — — —
5-1/2 | 38.00 | 139,70 56,55 19,05~ 101,60 | 98,42 56,68 — — — —
5-1/2 | 40.50 | 139,70 60,27 20,62 98,46 95,28 60,55 — — — —
5-1/2 | 43.10 | 139,70 64,14 22,22 95,26 92,08 64,38 — — — —
6-5/8 | 20.00 | 168,28 29,76 7,32 153,64 | 150,46 | 29,06 | 4,99 6,17 6,53 1|08
6-5/8 | 24.00 | 168,28 35,72 8,94 150,40 | 147,22 | 35,13 | 4,35 5,44 5,72 0|26
6-5/8 | 28.00 | 168,28 41,67 10,59 | 147,10 | 143,92 | 41,18 — 4,63 4,81 -0,64
6-5/8 | 32.00 | 168,28 47,62 12,06 | 144,16 | 140,98 | 46,46 — 3,99 4,08 -1,37
7 17.00 | 17780 25,30 5,87 166,06 | 162,88 | 24,89 | 4,54 — — —
7 20.00 |CA77,80 29,76 6,91 163,98 | 160,80 | 29,12 | 4,26 — — —
7 23.00 [y177,80 34,23 8,05 161,70 |158,75¢| 33,70 | 3,63 4,72 4,99 0|73
7 23.00-| 177,80 34,23 8,05 161,70 | 158,52 | 33,70 | 3,63 4,72 4,99 0]73
7 26.00 | 177,80 38,69 9,19 159,42 | 156,24 | 38,21 3,27 4,26 4,35 0]09
7 29.00 | 177,80 43,16 10,36 | 157,08 | 153,90 | 42,78 — 3,63 3,72 -0,54
7 32.00 | 177,80 47,62 11,51 | 154,78 | 152,40 €| 47,20 — 2,99 3,08 -1,18
7 32.00 | 177,80 47,62 11,51 | 154,78 | 151,60 | 47,20 — 2,99 3,08 -1,18
7 35.00 | 177,80 52,09 12,65 | 152,50 | 149,32 | 51,52 — 2,54 2,54 -1,72
7 38.00 | 177,80 56,55 13,72 | 150,36 | 147,18 | 55,52 — 2,00 1,91 -2,36
7 42.70 | 177,80 63,54 15,88 | 146,04 | 142,86 | 63,41 — — — —
7 46.40 | 177,80 69,05 17,45 | 142,90 | 139,72 | 69,01 — — — —
7 50.10 | 177,80 74,56 19,05 | 139,70 | 136,52 | 74,58 — — — —
7 53.60 | 177,80 79,77 20,62 | 136,56 | 133,38 | 79,93 — — — —
7 57.10 | 177,80 84,97 22,22 | 133,36 | 130,18 | 85,25 — — — —
See notes at end of table.
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Table C.23 (continued)

Calculated mass ¢

e,, mass gain or loss due to end
finishing 9

Nominal

Outside | linear Wall Inside Drift

Labels @ diameter| mass thick- | diam- | diam- | pjain- "
T8CD.c| ness eter eter end 9
Round thread | Buttress thread
1 2 b ! d "pe |short| Long | RC | scc
mm kg/m mm mm mm kg/m
1 2 3 4 5 6 7 8 9 10 11 12

7-5/8 | 24.00 [ 193,68 35,72 7,62 178,44 | 175,26 | 34,96 | 7,17 — — —

7-5[8 126.40 ] 193,68 39,29 8,33 177,02 1 173,84 | 38,08 | 6,89 8,62 9,34 2,82
7-5[8 | 29.70 | 193,68 44,20 9,52 174,64 | 171,46 | 43,24 — 7,89 8,53 2,00
7-5/8 | 33.70 | 193,68 50,15 10,92 | 171,84 | 168,66 | 49,22 — 7,17 7,71 1,18
7-518 | 39.00 [ 193,68 58,04 12,70 | 168,28 | 165,10 | 56,68 — 6,17 6,62 0,10
7-5/8 | 42.80 [ 193,68 63,69 14,27 | 165,14 | 161,96 | 63,14 — 5,45 5,17 =~1,37
7-5/8 | 45.30 [ 193,68 67,41 15,11 | 163,46 | 160,28 | 66,54 — 5,01 5,01 -1,52
7-5{8 | 47.10 | 193,68 70,09 15,88 | 161,92 | 158,74 | 69,63 — 4,61 499 -2,35
7-5[8 | 51.20 | 193,68 76,19 17,45 | 158,78 | 155,60 | 75,84 — — — —
7-5/8 | 55.30 | 193,68 82,30 19,05 | 155,58 | 152,40 | 82,04 — — — —
7-314 | 46.10 [ 196,85 68,60 15,11 | 166,63 |165,10¢| 67,72 — & — —
7-3j4 | 46.10 | 196,85 68,60 15,11 | 166,63 | 163,45 | 67,72 — - — —
8-5[8 | 24.00 | 219,08 35,72 6,71 205,66 | 202,48 | 35,14 | 10,70 — — —
8-5/8 | 28.00 | 219,08 41,67 7,72 203,64 | 200,46 | 40,24 | 10,07 — — —
8-5[8 | 32.00 | 219,08 47,62 8,94 | 201,20 [200,02€| 46,33 \9,43 | 12,52 12,79 2,74
8-5/8 | 32.00 [ 219,08 47,62 8,94 | 201,20 | 198,02 | 46,33\] 9,43 | 12,52 12,79 2,74
8-5/8 | 36.00 [ 219,08 53,57 10,16 | 198,76 | 195,58 | 52,85 | 8,80 | 11,61 11,88 1,83
8-5/8 | 40.00 [ 219,08 59,53 11,43 | 196,22 | 193,68 € [« 58,53 — 10,80 10,98 0,92
8-5/8 | 40.00 | 219,08 59,53 11,43 | 196,22 | 193,04} 58,53 — 10,80 10,98 0,92
8-5/8 | 44.00 | 219,08 65,48 12,70 | 193,68 | 190,50 | 64,64 — 9,89 10,07 0,01
8-5[8 | 49.00 | 219,08 72,92 14,15 | 190,78 | 187,60 | 71,51 — 8,89 8,98 -1,08
9-5[8 | 32.30 | 244,48 48,07 7,92 228,60%(-224,66 | 46,20 | 11,07 — — —
9-518 | 36.00 [ 244,48 53,57 8,94 | 226,60 | 222,63 | 51,93 | 10,43 [ 14,51 14,06 2,94
9-518 | 40.00 [ 244,48 59,53 10,03 |-224;40 |222,25¢( 57,99 | 9,71 13,61 13,15 2,03
9-518 | 40.00 [ 244,48 59,53 10,03, |~224,40 | 220,45 | 57,99 | 9,71 13,61 13,15 2,03
9-58 | 43.50 | 244,48 64,74 11,05 1 222,40 | 218,41 | 63,61 — 12,79 12,34 1,22
9-5[8 | 47.00 | 244,48 69,94 99 | 220,50 | 216,54 | 68,75 — 12,07 11,61 0,49
9-5/8 | 53.50 | 244,48 79,62 13,84 | 216,80 [215,90¢| 78,72 — 10,61 10,16 | -0,96
9-518 | 53.50 [ 244,48 79,62 13,84 | 216,80 | 212,83 | 78,72 — 10,61 10,16 | 0,96
9-518 | 58.40 [ 244,48 86,91 15,11 | 214,25 | 212,72 | 85,47 — 9,75 9,13 -2,00
9-518 | 58.40 [ 244,48 86.91 15,11 | 214,25 | 210,29 | 85,47 — 9,75 9,13 -2,00
9-5[8 | 59.40 | 244,48 88,40 15,47 | 213,50 | 209,58 | 87,37 — — — —
9-5[8 | 64.90 | 24448 96,58 17,07 | 210,30 | 206,38 | 95,73 — — — —
9-5/8 | 70.30 |-244,48 | 104,62 | 18,64 | 207,20 | 203,23 | 103,82 — — — —
9-518 | 75.60\\244,48 | 112,51 | 20,24 | 204,00 | 200,02 | 111,93 | — — — —
10-3/4 | 3275+ 273,05 48,74 7,09 | 258,90 | 254,91 | 46,50 | 13,15 — — —
10-3/4.1'40.50 [ 273,05 60,27 8,89 | 255,30 | 251,31 | 57,91 | 11,97 — 15,60 3,27
10-3/4°{45.50 | 273,05 67,71 10,16 | 252,70 |250,82¢| 65,87 | 11,07 — 14,42 2,09
10-3/4 | 45.50 | 273,05 67,71 10,16 | 252,70 | 248,77 | 65,87 | 11,07 — 14,42 2,09
10-3/4 | 51.00 | 273,05 75,90 11,43 | 250,20 | 246,23 | 73,75 | 10,25 — 13,34 1,00
10-3/4 | 55.50 [ 273,05 82,59 12,57 | 247,90 |244,48°| 80,75 | 9,43 — 12,25 | -0,09
10-3/4 | 55.50 [ 273,05 82,59 12,57 | 247,90 | 243,94 | 80,75 | 9,43 — 12,25 | -0,09
10-3/4 | 60.70 [ 273,05 90,33 13,84 | 24540 | 241,40 | 88,47 | 8,53 — 11,07 —
10-3/4 | 65.70 | 273,05 97,77 15,11 | 242,80 | 238,86 | 96,12 | 7,62 — 9,98 —

10-3/4 | 73.20 | 273,05 | 108,93 | 17,07 | 238,90 | 234,95 | 107,76 — — — —
10-3/4 | 79.20 | 273,05 | 117,86 | 18,64 | 235,80 | 231,80 | 116,95 — — — —
10-3/4 | 85.30 [ 273,05 | 126,94 | 20,24 | 232,60 | 228,60 | 126,19 — — — —

See notes at end of table.
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Table C.23 (continued)

Labels @ Nominal . Calculated mass ©
. X Wall . Drift - -
Outside | linear | ... | Inside [ . = | Plain- | ¢,, mass gain or loss due to end
diameter| mass diameter end finishing d
Tacb.c| ness eter
kg
1 2 D t d mm Wpe Round thread | Buttress thread
mm kg/m mm mm kg/m | Short| Long RC SCC

1 2 3 4 5 6 7 8 9 10 11 12

11-3/4 | 42.00 | 298,45 | 62,50 8,46 281,50 |279,40€( 62,56 | 13,43 — — —
11-3/4 | 42.00 | 298,45 | 62,50 8,46 281,50 | 277,50 | 62,56 | 13,43 — — —

11-3/4 | 47.00 | 298,45 | 69,94 9,52 279,41 | 275,44 | 67,83 | 12,52 — 16,24 —
11-3/41 54.00 | 298,45 30,36 11,09 206,40 [ 272,39 | 78,32 | 11,34 — 14,70 1
11-3/4 [ 60.00 | 298,45 | 89,29 12,42 | 273,60 [269,88¢| 87,61 | 10,25 — 13,43 =+
11-3/4 [ 60.00 | 298,45 | 89,29 12,42 | 273,60 | 269,65 | 87,61 | 10,25 — 13,43 +

11-3/4 [ 65.00 | 298,45 96,73 13,56 | 271,30 [269,88¢| 95,27 — — > +
11-3/4 | 65.00 | 298,45 96,73 13,56 | 271,30 | 267,36 | 95,27 — — - +
11-3/4 | 71.00 | 298,45 | 105,66 | 14,78 | 268,90 | 264,92 | 103,40 — — — 1+

13-3/8 | 48.00 | 339,72 | 71,43 8,38 322,96 | 318,99 | 68,48 | 15,06 A — +

13-3/8 | 54.50 | 339,72 81,10 9,65 320,42 | 316,45 | 78,55 | 13,97 \— 18,23 +
13-3/8 | 61.00 | 339,72 90,78 10,92 | 317,88 | 313,91 | 88,55 | 12,88 — 16,69 +
13-3/8 | 68.00 | 339,72 | 101,19 | 12,19 | 315,34 | 311,37 | 98,46 | 11,70 — 15,24 +
13-3/8 | 72.00 | 339,72 | 107,15 | 13,06 | 313,60 |311,15¢| 105,21, 1098 — 14,33 +
13-3/8 | 72.00 | 339,72 | 107,15 | 13,06 | 313,60 | 309,63 | 105,24¢| 10,98 — 14,33 1+
16 | 65.00 | 406,40 | 96,73 9,53 387,40 | 382,57 | 96)78" | 19,32 — — +
16 | 75.00 | 406,40 | 111,61 | 11,13 | 384,10 | 379,37 [\108,49 | 17,33 — 20,68 +
16 | 84.00 | 406,40 | 125,01 | 12,57 | 381,30 | 376,48 122,09 | 15,51 — 17,96 +
16 |109.00| 406,40 | 162,21 | 16,66 | 373,10 | 368;30 | 160,13 — — — T
18-5/8 | 87.50 | 473,08 | 130,21 | 11,056 | 450,98 | 446,22 | 125,91 | 33,38 — 39,19 T

20 |94.00| 508,00 | 139,89 | 11,13 | 485,70.4480,97 | 136,38 | 21,32 | 27,76 24,86 +
20 |106.50| 508,00 | 158,49 | 12,70 | 48260’ | 477,82 | 155,13 | 18,87 | 24,86 21,95 +
20 |[133.00| 508,00 | 197,93 | 16,13 | 475,70 | 470,97 | 195,66 | 13,61 | 18,42 15,97 T

See also Figures D.1, D.2 and D.3.
a

b

[

Labels are for information and assistance.in‘ordering.
Nominal linear masses, threaded and Coupted (Col. 4) are shown for information only.

The densities of martensitic chromium steels (L80 Types 9Cr and 13Cr) are less than those of carbon steels. The masse$
shown are therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.
d

e

Mass gain or loss due to end finishing. See 8.5.

—

Drift diameter for most cemimon bit size. This drift diameter shall be specified on the purchase agreement and marked o
pipe. See 8.10 for drift reqdirements.

he
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Table C.24 — Dimensions and masses for standard tubing and for tubing threaded with APl non-upset,
external upset and integral tubing connections

Calculated mass ©
i Nominal linear . e,,;, mass gain or loss due to end
Labels @ Outside masses D © tm(a::(l_ Inside Plain- m gfinishing
dia. dia.
ness end kg
1 2 Non- Ext [Integral Non- | External upset € | Integral
upset | upset joint upset joint
T'f&UC TE&UC NV D 'IP&C T‘:ic J ¢ d Wpe P Regular | Special !
mm kg/m kg/m kg/m mm mm kg/m clear
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1.050 | 1.14 1.20 — 26,67 1,70 1,79 — 2,87 | 20,93 | 1,68 0,09 0,64 — —
1.050 | 1.48 1.54 — 26,67 2,20 2,29 — 3,91 18,85 | 2,19 — 0,60 — —
1.315 | 1.70 1.80 1.72 33,40 2,53 2,68 2,56 3,38 | 26,64 | 2,50 0,18 0,64 — 0,09
1.315 | 2.19 2.24 — 33,40 3,26 3,33 — 4,55 [ 24,30 | 3,24 — 0,61 =~ —
1.660 | 2.09 — 210 | 42,16 — — 3,13 3,18 | 35,80 | 3,06 — — £ 0,09
1.660 | 2.30 2.40 2.33 | 42,16 3,42 3,57 3,47 3,56 | 35,04 | 3,39 0,36 0,73 — 0,09
1.660 | 3.03 3.07 — 42,16 4,51 4,57 — 4,85 | 32,46 | 4,46 — 0,68 — —
1.900 | 2.40 — 240 | 48,26 — — 3,57 3,18 | 41,90 | 3,54, — — — 0,09
1.900 | 2.75 2.90 2.76 | 48,26 4,09 4,32 4,11 3,68 | 40,90 | 4,05 0,27 0,91 — 0,09
1.900 | 3.65 3.73 — 48,26 5,43 5,55 — 5,08 | 38,10 | 5,41 £ 0,92 — —
1.900 | 4.42 — — 48,26 6,58 — — 6,35 | 35,56 | 6,56 - — — —
1.900 | 5.15 — — 48,26 7,66 — — 7,62 | 33,02 | 7,64 — — — —
2.063 | 3.24 — 3.25 | 52,40 — — 4,84 3,96 | 44,48 | 4,73 — — — 0,09
2.063 | 4.50 — — 52,40 — — — 5,72 | 40,96 |~6,58 — — — —
2-3/8 | 4.00 — — 60,32 5,95 — — 4,24 | 51,84, (5,86 0,73 — — —
2-3/8 | 4.60 4.70 — 60,32 6,85 6,99 — 4,83 | 50,66 6,61 0,73 1,81 1,34 —
2-3/8 | 5.80 5.95 — 60,32 8,63 8,85 — 6,45 | 47,42 | 8,57 0,64 1,63 1,16 —
2-3/8 | 6.60 — — 60,32 9,82 — — 7,49 (N45,34 | 9,76 — — — —
2-3/8 | 7.35 7.45 — 60,32 | 10,94 | 11,09 — 8,53 43,26 | 10,89 — — — —
2-7/8 | 6.40 6.50 — 73,02 9,52 9,67 — 5;51 | 62,00 | 9,17 1,45 2,54 1,71 —
2-7/8 | 7.80 7.90 — 73,02 | 11,61 11,76 — 7,01 | 59,00 | 11,41 1,27 2,63 1,78 —
2-7/8 | 8.60 8.70 — 73,02 | 12,80 | 12,95 — 7,82 | 57,38 | 12,57 1,18 2,27 1,43 —
2-7/8 | 9.35 9.45 — 73,02 | 13,91 14,06 — 8,64 | 54,74 | 13,72 — — — —
2-7/8 | 10.50 — — 73,02 | 15,63 — — 9,96 | 53,10 | 15,49 — — — —
2-7/8 | 11.50 — — 73,02 | 17,11 —= — 11,18 | 50,66 | 17,05 — — — —
3-1/2 | 7.70 — — 88,90 | 11,46 — — 549 | 77,92 | 11,29 | 245 — — —
3-1/2 | 9.20 9.30 — 88,90 | 13,69.|\\13,84 — 6,45 | 76,00 | 13,12 | 2,27 4,17 2,45 —
3-1/2 | 10.20 — — 88,90 | 15,18 — — 7,34 | 74,22 | 14,76 | 2,18 — — —
3-1/2 | 12.70]|| 12.95 — 88,90 | 18,90" | 19,27 — 9,52 | 69,86 | 18,64 1,81 3,72 2,00 —
3-1/2 | 14.30 — — 88,90 21,28 — — 10,92 | 67,06 | 21,00 — — — —
3-1/2 | 15.50 — — 88,90.-[-23,07 — — 12,09 | 64,72 | 22,90 — — — —
3-1/2 | 17.00 — — 88,907 25,30 — — 13,46 | 61,98 | 25,04 — — — —
4 9.50 — — 10160 | 14,14 — — 574 | 90,12 | 13,57 | 2,81 — — —
4 10.70(| 11.00 — 101,60 — 16,37 — 6,65 | 88,30 | 15,57 — 4,81 — —
4 13.20 — — 101,60 | 19,64 — — 8,38 | 84,84 | 19,27 — — — —
4 16.10 — =+ 101,60 | 23,96 — — 10,54 | 80,52 | 23,67 — — — —
4 18.90 — — 101,60 | 28,13 — — 12,70 | 76,20 | 27,84 — — — —
4 22.20 — — 101,60 | 33,04 — — 15,49 | 70,62 | 32,89 — — — —
4-1/2 | 12.60[|“12.75 — 114,30 | 18,75 | 18,97 — 6,88 | 100,54 | 18,23 | 2,72 — — —
4-1/2 | 15.20 — — TT4.30 | 22,62 — — 8,56 | 97,18 | 27,32 — — — —
4-1/2 | 17.00 — — 114,30 | 25,30 — — 9,65 | 95,00 | 24,90 — — — —
4-1/2 | 18.90 — — 114,30 | 28,13 — — 10,92 | 92,46 | 27,84 — — — —
4-1/2 | 21.50 — — 114,30 | 32,00 — — 12,70 | 88,90 | 31,82 — — — —
4-1/2 | 23.70 — — 114,30 | 35,27 — — 14,22 | 85,86 | 35,10 — — — —
4-1/2 | 26.10 — — 114,30 | 38,84 — — 16,00 | 82,30 | 38,79 — — — —

See also Figures D.4, D.5 and D.7.
@ Labels are for information and assistance in ordering.
P Nominal linear masses (Col. 6,7 and 8) are shown for information only.

€ The densities of martensitic chromium (L80 Types 9Cr and 13Cr) are different from carbon steels. The masses shown are therefore not accurate for
martensitic chromium steels. A mass correction factor of 0,989 may be used.

Mass gain or loss due to end finishing. See 8.5.

€ The length of the upset may alter the mass gain or loss due to end finishing.

NOTE The table for "API extreme-line casing upset end dimensions" has been deleted.
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Table C.25 — External upset tubing dimensions for APl connections, Groups 1, 2, and 3

b

c
d

€

abels are for information and assistance in ordering.

or extended-length upsets on external’upset tubing, add 25,4 mm to the dimensions in columns 6, 7 and 8.

he densities of martensitic chromium steels (L80.9Cr and 13Cr) are different from carbon steels. The masses shown are therefor
chrom|um steels. A mass correction factor of 0,989 may be used.

he minimum outside diameter of upset Dgiislimited by the minimum length of full-crest threads. See API Spec 5B.
Hor pup joints only, the length toleranee‘en/Ly,, is + 101,6 mm to — 25,4 mm. The length on L, may be 101,6 mm longer than specifiefd.

Upset
Outside diamet _Nominal Length from Length from Length from
Labels @ utst eDlame er t::?::«ireﬂaas:d Outside diameter © etr;ds?afri)ffe end of pipe tg e:tg::fo?'gi‘;;o
coupled Dy taper & © end of taper body ©
Ley La Lp
mm mm
1 2 mm kg/m +1,59 +0 mm r:]ar:](_
0 -25,4
1 2 3 4 5 6 7 8
1.p50 1.20 26,67 1,79 33,40 60,32 — —
1.p50 1.54 26,67 2,29 33,40 60,32 — —
1.B15 1.80 33,40 2,68 37,31 63,50 ') —_
1.B15 2.24 33,40 3,33 37,31 63,50 —¥ —_
1.560 2.40 42,16 3,57 46,02 66,68 — —_
1.p60 3.07 42,16 4,57 46,02 66,68 — —
1.p00 2.90 48,26 4,32 53,19 68,26 — —
1.p00 3.73 48,26 5,55 53,19 68,26 — —
243/8 4.70 60,32 6,99 65,89 101,60 152,40 254,00
243/8 5.95 60,32 8,85 65,89 101,60 152,40 254,00
243/8 7.45 60,32 11,09 65,89 101,60 152,40 254,00
2{7/8 6.50 73,02 9,67 78,59 107,95 158,75 260,35
247/8 7.90 73,02 11,76 78,59 107,95 158,75 260,35
247/8 8.70 73,02 12,95 78,59 107,95 158,75 260,35
247/8 9.45 73,02 14,06 78,59 107,95 158,75 260,35
341/2 9.30 88,90 13,84 95,25 114,30 165,10 266,70
341/2 12.95 88,90 19,27 95,25 114,30 165,10 266,70
4 11.00 101,60 16,37 107,95 114,30 165,10 266,70
441/2 12.75 114,30 18,97 120,65 120,65 171,45 273,05
See alpo Figures D.5 and D.6.
NOTH Nominal linear masses are shown for information only
a

b not accurate for
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Table C.26 — Integral tubing connection dimensions for APl connections, Groups 1 and 2

Upset dimensions
Outside Nlc.)mlnal Pin Box
Labels dia. Inéar | Qutside | Inside | Length | Length | Outside | Length | Length | Diameter | Width
mass dia. P dia. © ) of taper | diameter of taper | of recess | of face
D | I : . Liy Ley p
Dy diy miy W My 0 b
mm mm mm
1 2 mm kg/m 159 0.38 mm mm 0.13 mm mm mm mm
*h +, min. min. + min. min.
0 0 -0,64
1 2 3 4 5 6 7 8 9 10 11 12 13
1315 | 1.72 1—3340 256 24 64 3492 6.35 3937 44-45 2540 35.00 9,79
1.660 | 2.10 42,16 3,13 — 33,05 38,10 6,35 47,75 47,62 25,40 43,76 79
1.660 | 2.33 42,16 3,47 — 33,05 38,10 6,35 47,75 47,62 25,40 43,76 79
1.900 | 2.40 48,26 3,57 — 38,89 41,28 6,35 53,59 50,80 25,40 49,86 79
1.900 | 2.76 48,26 4,11 — 38,89 41,28 6,35 53,59 50,80 25,40 49,86 79
2.063 | 3.25 52,40 4,84 53,19 42 47 42,86 6,35 59,06 53,98 25,40 54,76 79

See also Figure [}.7.
a

b

[

Nominal lingar masses, upset and threaded, are shown for information only.

The minimum outside diameter Dy is limited by the minimum length of full-crest threads. See API Spec 5B.

The minimum diameter 4, is limited by the drift test.

NOTE The tafle for "Plain-end liners — Dimensions and masses for Grade J55" has\been deleted.
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Table C.27 — Range lengths

Dimensions in metres

Range 1 Range 2 Range 3
CASING
Total range length, inclusive 4,88 to 7,62 7,62 to 10,36 10,36 to 14,63
Range length for 95 % or more of carload: 2
Permissible variation, max. 1,83 1,52 1,83
Permissible length, min. 5,49 8,53 10,97
THREADED AND COUPLED TUBING AND CASING
USED AS TUBING
Total range length, inclusive 6,10t0 7,32° 8,53109,75°¢ 11,58 to 12,80 9
Rangg Tength for T00 % of carload: @
Permissible variation, max. 0,61 0,61 0,61
INTEGSRAL TUBING CONNECTIONS (including I1J/PE
and IY/SF) 6,10 to 7.92° 8,53 t0 10,36 11,98 to 13,72
Total fange length, inclusive
Rangg length for 100 % of carload: @ 0,61 0,61 0,61
Permissible variation, max.
PUP JOINTS Lengths 0,61; 0,91; 1,22; 1,83; 2,44; 3;05 and 3,66 €
Tolerance + 0,076
a (arload tolerances shall not apply to order items of less than 18 144 kg of pipe. For any carload’ef 18 144 kg or more of pipe that|is shipped to the
final destination without transfer or removal from the car, the tolerance shall apply to each car. For any order item consisting of more than|18 144 kg of pipe
that is [shipped from the manufacturer's facility by rail, but not to the final destination, the carload télerance shall apply to the overall quantify of pipe shipped
on thelorder item, but not to the individual carloads.
b By agreement between purchaser and manufacturer, the maximum length may be incréased to 8,53 m.
¢ By agreement between purchaser and manufacturer, the maximum length may be increased to 10,36 m.
d By agreement between purchaser and manufacturer, the maximum length may beincreased to 13,72 m.
€ {d,61 m pup joints may be furnished up to 0,91 m long by agreement betweenpurchaser and manufacturer, and lengths other than those listed may be
furnistled by agreement between purchaser and manufacturer.
Table C.28— Standard drift size
Dimensions in millimetres
Standard drift mandrel size
Product and Label 1 min.
Length Diameter
Casing
<.9-5/8 152 d—-3,18
> 9-5/8.10 < 13-3/8 305 d-3,97
> 13-3/8 305 d-4,76
Tubing &2
< 2-7/8 1067 d—2,38
> 2-7/8 to < 8-5/8 1067 d-3,18
> 8-5/8 to < 10-3/4 1067 d-3,97
d Integral-joint tubing shall be tested before upsetting with a drift mandrel as shown, and shall also be drift tested at
the pin end, after upsetting, with a cylindrical drift mandrel 1 067 mm in length and d;, — 0,38 mm in diameter (see
Table C. 26, Col. 6 for djy).
b Casing-sizestarger-thantabet-+—4=t2-btt-smatter-thantabet-+-16-34-specified-by-thepurchaser-to-betsed-in
tubing service shall be marked as specified in Clause 11.
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Table C.29 — Alternative drift size

Labels Pipe outside diameter Pipe linear mass Alternative drift mandrel size
D mm
min.
1 2 mm kg/m Length Diameter
1 2 3 4 5 6
7 23.00 177,80 34,23 152 158,75
7 32.00 177,80 47,62 152 152,40
7-3/4 46.10 196,85 68,60 152 165,10
8-5/8 32.00 219,08 47,62 152 200,02
8-5/8 40.00 219,08 59,53 152 193,68
9-5/8 40700 24448 59753 305 222725
9-5/8 53.50 244,48 79,62 305 215,90
9-5/8 58.40 244,48 86,91 305 212,72
10-3/4 45.50 273,05 67,71 305 250,82
10-3/4 55.50 273,05 82,59 305 244,48
11-3/4 42.00 298,45 62,50 305 279,40
11-3/4 60.00 298,45 89,29 305 269,88
11-3/4 65.00 298,45 96,73 305 269,88
13-3/8 72.00 339,72 107,15 305 311,15
Table C.30 — Maximum permissible depth of linearimperfections
Grade Depth as % of.specified wall thickness
External imperfections Internal imperfections
" |50 Res_P110 10 A0 SRIE 125% 125%
90 — T95 - C110 - P110 - Q125 5% 5%
P110 to A.10 SR16 and A.3 SR2 5.% 5%

Table C.31 — Upset products —Maximum permissible depth of imperfections

Surface | Depth | Measurement notes
A Integral joipt and external upset tubing (se¢ Figures D.5 and D.7)
A.1 | All surfages of upset and upset 12,5 % t Percentage of specified pipe body wall thickness ¢; for non-linear
run-out imterval, except as stated imperfections; for all groups of pipe
below
125% ¢ Percentage of specified pipe body wall thickness ¢; for linear
imperfections; for Group 1 and Group 2 (except C90 and T95) pipe
5%t Percentage of specified pipe body wall thickness ¢; for linear
imperfections; for Group 3, Group 4 and Grades C90 and T95 pipe

A.2 The minimum wall_thickness in the upset run-out interval, and the maximum combined effect of coincident internal and external
imperfections i all areas; shall not total less than 87,5 % of the specified wall thickness.

B Integral tuing-connections (see Figure D.7)

B.1 |Box end extermatsurface 0,25 mm Fromend of pipe toa plane at @ distance equat to the specified—
minimum dimension Lg, (Figure D.7) from end of pipe.
B.2 |Pin end internal surface 0,38 mm From end of pipe to a plane at a distance equal to the specified

minimum dimension L;, (Figure D.7) from end of pipe.

For Grades C90 and T95, the maximum permissible depth for linear
imperfections shall be 5 % of the specified pipe body wall thickness.
B.3 Upset underfill in the upset run-out intervals shall not be considered a defect unless the remaining wall thickness (at the upset
underfill) is less than 87,5 % of the specified pipe body wall thickness.
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Table C.32 — API round-thread casing coupling — Dimensions, tolerances and masses

Size 2 Minimum length Mass
Outside mm Diameter Width of kg
I diameter of recess bearing face
Label 1 Dutside b.o Short Long 04 b short | Long
D N N
mm mm mm mm
1 2 3 4 5 6 7 8 9
4-1/2 114,30 127,00 158,75 177,80 116,68 3,97 3,62 4,15
5 127,00 141,30 165,10 196,85 129,38 4,76 4,66 5,75
5-1/2 139,70 153,67 171,45 203,20 142,08 3,18 5,23 6,42
6-5/8 168,28 187,71 184,15 222725 170766 635 917 11,34
7 177,80 200,03 184,15 228,60 180,18 4,76 8,3 10,83
7-9/8 193,70 215,90 190,50 234,95 197,64 5,56 12,3 15,63
8-5/8 219,08 244,48 196,85 254,00 223,04 6,35 16,2 21,67
9-5/8 244,48 269,88 196,85 266,70 248,44 6,35 18,0 25,45
10-/4 273,05 298,45 203,20 —_ 277,02 6,35 20,7] —_
11-3/4 298,45 323,85 203,20 — 302,42 6,35 22,6 —
13-3/8 339,72 365,12 203,20 — 343,69 5,56 25,6 —
1 406,40 431,80 228,60 — 411,96 5,56 34,9 —
18-%/8 473,08 508,00 228,60 —_ 478,63 5,56 54.0 —_
2 508,00 533,40 228,60 292,10 513,56 5,56 43,4p 57,04
See alpo Figures D.1 and D.2.
a he size designation for the coupling is the same as the size designation for the pipe od which the coupling is used.
b Groups 1, 2 and 3 — Tolerance on outside diameter W: £ 1 % but not greater than £3,18 mm.
¢ Group 4 — Tolerance on outside diameter 7: + 1 % but not greater than t?;g mm.
d Tolerance on diameter of recess, Q, for all groups: +8’79 mm.
Table C.33 — API buttress thread casing coupling — Dimensions, tolerances and mfsses
Size @ Outside diameter Mass
Minimum Diameter of Width of kg
Outside Special length counterbore bearing face
LabBl 1 | giameter Regt:llar cleffrance N 0 b Regulaf Special
w b ¢c clearance
D W,
mm mm mm mm mm mm
1 2 3 4 5 6 7 8 9
4-1/2 114,30 127,00 123,82 225,42 117,86 3,18 4,55 3,48
g 127,00 141,30 136,52 231,78 130,56 3,97 5,85 4,00
5-1/2 139,70 153,67 149,22 234,95 143,26 3,97 6,36 4,47
6-9/8 168,28 187,71 177,80 244,48 171,83 6,35 11,01 5,65
¥ 7,80 200,03 187,32 254,00 181,36 5,56 10,54 6,28
7-9/8 193,68 215,90 206,38 263,52 197,23 7,94 15,82 9,29
8-9/8 219,08 244,48 231,78 269,88 222,63 9,52 20,86 10,80
9-5/8 244,48 269,88 257,18 269,88 248,03 9,52 23,16 12,02
10-3/4 273,05 298,45 285,75 269,88 276,61 9,52 25,74 13,39
11-3/4 298,45 323,85 — 269,88 302,01 9,52 28,03 —
13-3/8 339,72 365,12 — 269,88 343,28 9,52 31,77 —
16 406,40 431,80 — 269,88 410,31 9,52 40,28 —
18-5/8 473,08 508,00 —_ 269,88 476,99 9,52 62,68 —_
20 508,00 533,40 —_ 269,88 511,91 9,52 50,10 —_
See also Figure D.3.
a The size designation for the coupling is the same as the size designation for the pipe on which the coupling is used.
b Groups 1, 2 and 3 : Tolerance on outside diameter : £ 1 % but not greater than = 3,18 mm.
¢ Group 4 : Tolerance on outside diameter 7: + 1 % but not greater than t?;g mm.
d Groups 1, 2 and 3 — Tolerance on outside diameter 7 J_r%’;% mm.
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Table C.34 — API non-upset tubing coupling — Dimensions, tolerances and masses

Size® | Gutside | Minimum Diameter of Width of | Maximum bearing
Outside diameter length recess bearing face face diameter, Mass
Label 1 | diameter special bevel
D wb N 0 b B
mm mm mm mm mm mm kg
1 2 3 4 5 6 7 8
1.050 26,67 33,35 80,96 28,27 1,59 30,00 0,23
1.315 33,40 42,16 82,55 35,00 2,38 37,80 0,38
1.660 42,16 52,17 88,90 43,76 3,18 47,17 0,59
1.900 48,26 55,88 9525 749,86 59 52,07 0756
2-3/8 60,32 73,02 107,95 61,93 4,76 66,68 1,28
2-7/8 73,02 88,90 130,18 74,63 4,76 80,98 2,34
3-1/2 88,90 107,95 142,88 90,50 4,76 98,42 3,71
4 101,60 120,65 146,05 103,20 4,76 111,12 4,35
4-1/2 114,30 132,08 155,58 115,90 4,76 123,19 4,89
See also Higure D.4.
a The $ize designation for the coupling is the same as the size designation for the pipe on which the coupling-iS)used.
b Tolefance on outside diameter W: £1 %.

Table¢ C.35 — API external-upset tubing coupling — Dimensions, tolerances and masses

Maximum bearing Mass
$ize @ Outside diameter . face diameter
Diameter Widthof B kg
Minimum £ bearing f
Oputside Regular Special length o face, Regular
Label 1 | diameter clearance recess \Nregular with Special | o SpeLial
. egular
special | clearance clearpnce
bevel
D wb w,© N 0 b
mm mm mm mm mm mm mm mm
1 2 3 4 5 6 7 8 9 10 1
1.050 P6,67 42,16 — 82,55 35,00 2,38 37,80 — 0,38 —+
1.315 3,40 48,26 — 88,90 38,89 2,38 42,77 — 0,57 -+
1.660 12,16 55,88 — 95,25 47,63 3,18 50,95 — 0,68 —+
1.900 18,26 63,50 — 98,42 54,76 3,18 58,34 — 0,84 -+
2-3/8 0,32 77,80 73,91 123,82 67,46 3,97 71,83 69,90 1,55 1,07
2-7/8 13,02 93,17 87,88 133,35 80,16 5,56 85,88 83,24 2,40 1,55
3-1/2 8,90 114430 106,17 146,05 96,85 6,35 104,78 100,71 4,10 2,88
4 101,60 127,00 — 152,40 109,55 6,35 117,48 — 4,82 —+
4-1/2 114,30 141,30 — 158,75 122,25 6,35 130,96 — 6,05 —+
See also Figure P.5:
a The size delsigration-forth: upling-is-the-same-as-the-size-desighationfor-the-pipe-en-which-the-eouplingis-used-
b Tolerance on outside diameter W: £ 1 %.
c Tolerance on outside diameter #: + 0,38 mm.
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Table C.36 — Permissible depth of external imperfections on coupling

Group 1

Group 2 (except Grades C90, T95 and C110)

Grades C90, T95, C110 and

Q125
Coupling for Label 1 Group 3
Pits and round-bottom Grip marks and Pits, round-bottom gouges,
sharp-bottom gouges,
gouges sharp-bottom gouges .
grip marks
1 2 3 4 5

Tubing [<3-1/2 0,76 0,64 0,76
> 3-1/2to < 4-1/2 1,14 0,76 0,89

< 6-5/8 0,89 0,76 0,76

Casing® =658 0= 7-518 AL 1702 0,89
>7-5/8 1,52 1,02 0,84

a

hcludes casing used as tubing.

Table C.37 — Frequency of tensile tests — Casing and tubing

Gloup Label 1 Maxi_mum pumber of Number of tes}s
pieces in a lot per lot per heat
1 2 3 4 5
1 < 6-5/8 — all Grades except R95 4003 b 1 1
> 6-5/8 — all Grades except R95 200 P 1 1
< 4-1/2 - Grade R95 2002 b 2¢ 1
> 4-1/2 — Grade R95 100%@nE 2¢ 1
2 < 4-1/2 — Grades M65, L80 Type 1 2002 b 2¢ 1
< 4-1/2 — Grades L80 9Cr, L80 13Cr 200 b, d 2¢ —
< 4-1/2 — Grades C90, T95 200b. d 1 —
> 4-1/2 — Grades M65, L80 Type 1 100 b 2¢ 1
> 4-1/2 — Grades L80 9Cr, L80 13Cr 100 b, d 2¢ —
> 4-1/2 — Grades C90, T95 100 b, d 1 —
All sizes — Grade C110 100 b, d 1 —
3 <65/8 2003 D 1 1
>65/8 100 b 1 1
4 All sizes —d 3¢ —

For Qroups 1, 2 and 3 multiple-length seéamless pipe, a length shall be considered as all of the sections cut from a pgrticular multiple
length, provided the pipe receives-no additional heat treatment after being cut into individual lengths.

NOTE Table includes casing-used as tubing.

a8  dee10.2.1.

b 4ee10.4.2.

C  gee 10.4.3. Whenmore than one test is required the test specimens shall be from different lengths.
d  dee10.22.

© 1SO 2011 — All rights reserved
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Table C.38 — Frequency of tensile tests — Coupling stock, coupling material and coupling blanks

Condition when heat-

Maximum number of

Number of tests

Group Material treated pieces in a lot perlot | per heat
1 2 3 4 5 6
Group 1 except R95 [ Coupling stock and | Coupling stock and 2002 1 10
Group 3 coupling material coupling material for pipe
< Label 1: 4-1/2
Coupling stock and 1002 1 1P
coupling material for pipe
> Label 1: 4-1/2
Coupling blank 400°¢ 1 —
Hot fnrgj,rm Caoupling blank 400°¢ 1 —
Grades: R95 M65, |Coupling  stock  and|Coupling  stock  and 2002 2de 2fe
L80 Typg 1 coupling material coupling material for pipe
< Label 1: 4-1/2
Coupling stock and 1002 20@¢ 2fe
coupling material for pipe
> Label 1: 4-1/2
Coupling blank 400°¢ 2¢ +
Hot forging Coupling blank 400°¢ 2¢ +
Grades L80 9Cr and | Coupling stock and | Coupling stock and 2009 2de +
L80 13Qr coupling material coupling material for pipe
< Label 1: 4-1/2
Coupling stock and 100 d 2de +
coupling material for pipe
> Label 1: 4-1/2
Coupling blank 400°¢ 2¢ +
Hot forging Coupling blank 400°¢ 2¢ +
Coupling stock and | Coupling stock and 1b 1 +
coupling material coupling material for pipe
Label 1: All sizes
Grades C90 4nd T95 Coupling blank Label 1: < 9-5/8: 50 ¢ 1 +
Label 1: 2 9-5/8: 30 ©
. . Label 1: < 9-5/8: 50 ©
Hot forging Coupling blank Label 1- > 9-5/8: 30 © 1 +
Grades C11p and Coupling stock and | Coupling stock and 1b
Q125 coupling material coupling material for pipe 1 +
Label 1: All sizes
. Label 1: < 9-5/8: 50 ¢
Coupling blank Label 1: > 9-5/8: 30 © ! T
a8  See10.2.1]
b Approximatgly 50 % from each end.
See 10.2.3.
d  See10.22.
€ When mofe than one testis-required the test specimens shall be from different lengths.
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Table C.39 — Frequency of tensile testing — Pup joints and accessory material

Group Material @ MaX|.mum r}umber of Number of tests
pieces in a lot per lot | per heat
1 2 | 3 4 5 6
Group 1: Full-length standard tubing or casing from one | Label 1: < 6-5/8: 400 1 1
or more heats Label 1: 2 6-5/8: 200
Group 3: Full-length standard tubing or casing from one | Label 1: < 6-5/8: 200 1 1
or more heats Label 1: = 6-5/8: 100
Group 1 except R95 | Thick-wall mechanical tube or bar stock from a single | Label 1: < 4-1/2: 200 1 1
Group 3 heat Label 1: > 4-1/2: 100
Heat-treated in Batch heat treatment 100 pup joints or 1 —
individual lengths or 400 accessory material
hot forgings Heat-treated in sequential loads | In accordance with 10.2.3 1 —
or continuous heat treatment
Full-length standard tubing or casing from one or more | Label 1: < 4-1/2: 200 28 2a.b
heats Label 1: > 4-1/2: 100
Thick-wall mechanical tube or bar stock from a single | Label 1: < 4-1/2: 200 23 2a.b
Grades: R95, M65, | heat Label 1: > 4-1/2: 100
L80 Type 1 Heat-treated in Batch heat treatment 100 pup jointé or 2b —
individual lengths or 400 accesSory material
hot forgings Heat-treated in sequential loads | In accofdance with 10.2.3 2b —
or continuous heat treatment
Full-length standard tubing or casing from one or more | kabel 1: < 4-1/2: 200 23 —
heats Label 1: > 4-1/2: 100
Thick-wall mechanical tube or bar stock from a single [ Label 1: < 4-1/2: 200 28 —
Gades L80 9Cr heat Label 1: > 4-1/2: 100
L80 13Cr Heat-treated in Batch heat treatment 100 pup joints or 2b —
individual lengths or 400 accessory material
hot forgings Heat-treated in sequential loads | In accordance with 10.2.3 2b —
or continuous heat treatment
Full-length standard tubing or casing\from one or more | Label 1: < 4-1/2: 200 1 —
heats Label 1: > 4-1/2: 100
Thick-wall mechanical tube_ or-bar stock from a single 1 12 —
Gragles C90 and T95 | heat
Heat-treated in Batch heat treatment Label 1: < 9-5/8: 50 © 1 —
individual lengths or Label 1: = 9-5/8: 30 €
hot forgings Heat-treated in sequential loads | Label 1: < 9-5/8: 50 © 1 —
or continuous heat treatment Label 1: = 9-5/8: 30 €
Full-length, standard tubing or casing from one or more | In accordance with 10.2.3 3& —
heats
Thick-wall mechanical tube or bar stock from a single 1 12 —
Grades C110and  {heat
Q125 Heat-treated in Batch heat treatment Label 1: < 9-5/8: 50 © 1 —
individual lengths Label 1: = 9-5/8: 30 €
or hot forgings Heat-treated in sequential loads or | Label 1: < 9-5/8: 50 © 1 —
continuous heat treatment Label 1: = 9-5/8: 30 €
Approximately 50 % from each end.
hen.more than one test is required the test specimens shall be from different lengths.
¢ Each lot shall be from the same heat of steel for Grades L80 9Cr, L80 13Cr, C90, T95, C110 and Q125. See 10.2.3.
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Table C.40 — Frequency of hardness testing

Number | Maximum number of
Grade Material of tests pieces in a lot Type of test Location
per lot
1 2 3 4 5 6
Label 1: < 4-1/2 248 200P ¢ Through-wall, | Body tensile test
Pipe, coupling stock, 1 quadrant
coupling material Label 1: > 4-1/2 248 100 P ¢ Through-wall, | Body tensile test
1 quadrant
Coupling blanks or hot forgings A Heat-treat lot or Through-wall, Coupling blank
400 coupling blanks b.c 1 quadrant tensile test
[ T P + laW-] 400 Oy Tla I Tl D Py
G d LdaluliTricat 4 LA%A) pUpJUIIIlD Ul 1 IIIUUyII'VVGII, rup JUIIIl I'
races treatment 400 accessory 1 quadrant accessoryngnsile
M65, L80
(method a, 10.2.3) material 2 © test
Pup joints and
agc?ejs()slgrilir?aterial Heat-treated in 248 Lot (see 10.2)P: © Through-wall, Pupjoint pr
(heat-treated in sequential loads 1 quadrant accessory tgnsile
individual lengths) (method b, 1023) test
Continuous heat 228 Lot (see 10.2)P: © Through-wall, Pup joint pr
treatment 1 quadrant accessory tgnsile
(method ¢, 10.2.3) test
As-quenched product 1 Each production run or | Threugh-wall, Design arep of
heat treatment practice |¢(.4 quadrants | greatest thickness
Non-upset pipe 1 Each length Through-wall, | Approx. 50 % from
1 quadrant each endl
1 Each length Surface — Pipe body and one
HRC or HBW upset 4
Upset pipe 1 20¢ Through-wall, One upsét
4 quadrants
Grades 1 Labeh#+.5/4-1/2: 200 Through-wall, | Pipe body tdnsile
€90, T95 Labelt: > 4-1/2: 100 4 quadrants test
Coupling blanks, Tube-length heat 2¢ Each length Through-wall, One from epch
coupling stock, treatment 4 quadrants end
coupling material, Individual heat 1 Each piece Surface — Each pie¢e
pup joints a”dt ol treatment HRC or HBW
accessory matefia 1 Label 1: < 9-5/8: 50 ¢ Through-wall, | From a piecq with
Label 1: = 9-5/8: 30 € 4 quadrants | the highest syirface
hardness number
in the lo
As-quenched product 1 Each production run or | Through wall, Design arep of
heat treatment practice | 4 quadrants | greatest thickness
Non-upset pipe 2 One from each end Through wall, | Each end of each
1 quadrant piece
Coupling blanks, Jube length heat 2€ Each length Through wall, One from epch
i 4 quadrants end
Grade C110 coupl!ng stock,‘ trea.ltr.nent ‘ q :
COUP_'”_‘Q materialy Individual heat 1 Each piece Surface: HRC Each pie¢e
pup joints and“\(" treatment or HBW
accessory-qyterial 1 Label 1: <9-5/8: 50 ¢ | Through-wall, | From a piecg with
Label 1: 9-5/8: 30 © 4 quadrants | the highest sirface
hardness number
in the lo
Casing 3¢ Lot (see 10.2) P © Through-wall Pipe bod
1 quadrant
Coupling blanks, Tube-length heat 1 Each length Through-wall, | Approx. 50 % from
coupling stock, treatment 1 quadrant each end
Grade Q125 coupling material, Individual heat 1 Each piece Surface — Each piece
pup joints and treatment HRC or HBW
accessory material 1 Label 1: < 9-5/8: 50 € Through-wall, | Randomly selected
Label 1: = 9-5/8: 30 © 1 quadrant piece

a

be from different lengths.

Lots which include more than one heat shall have two hardness tests from each heat. When more than one test is required the test specimens shall

b The lengths tested shall be selected randomly and represent the start and end of the heat treatment cycle.

c Each lot shall be from the same heat of steel for Grades L80 9Cr, L80 13Cr, C90, T95 and Q125.

d One upset approximately 50 % from each end if both ends are upset.

e When more than one test is required the test specimens shall be from different lengths.
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Table C.41 — Frequency of flattening tests

Casing and tubing

90° p
b

Group Type of heat treatment Number of tests
1 2 | 3 4
Non-full-body As described in footnote a
A Same as non-full-body heat-treated or 1 per lot of
1,2and 3 < Label 1: 4-1/2 100 lengths or less
Full-body, full-length 3 tul-bodv Teat-heated , ot of
> Label 1: 4-1/2b ame as non-full-body heat-treated or 1 per lot o
20 lengths or less
4 All 1 on each end of each length of pipe [see
A.5 SR11]
Pupjoints
Group Type of heat treatment MaX|_mum pumber of Numper of tests
pieces in a lot
per lo per heat
1 2 3 4 5 6
Treated after cutting to Batch heat-treated 100 pup joints
length i 2 —
1.22hd3 Continuously heat-treated 1 1
Treated before cutting to < Label 1: 4-1/2 200 lengths
length > Label 1: 4-1/2P 100 lengths
4 All 1 on ea :h‘ end of each
length of pipe
a

he leading end of the first pipe of each coil shall have two test specimens flattened: one in the' 90° position and one in the 0° positio

Two tgst specimens shall be flattened from an intermediate pipe of each coil: one in the 90° position and one in the 0° position.
The trailing end of the last pipe of each coil shall have two test specimens flattened: one in .the 90° position and one in the 0° position.

When|a weld stop condition occurs during production of a multiple length, flattening tests’ with the weld at the 90° position and 0° positi
from thje crop end resulting from each side of the weld stop, and may be substitutedfor the intermediate flattening tests.

ition: the weld is positioned at 3 o’clock or at 9 o’clock. 0° position: the weld is positioned at 6 o’clock or at 12 o’clock.

Includes casing used as tubing.

.

pn shall be made

NOTE

The tables "Hydrostatic test pressure" have been deleted.

© 1SO 2011 — All rights reserved

127


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

ISO 11960:2011(E)

Table C.42 — Summary of NDE methods for seamless pipe, coupling stock
and the body of welded pipe

Visual . . Magnetic
Product Grade inspection Wall _tr_uck_ness _UItrasoplc F.qu Ieak_age E_ddy cur_rent particle
verification inspection inspection inspection . . 3
(see 10.14) inspection
1 2 3 4 5 6 7 8
H40, R N N N N N
J55, K55
N80
Type 1
N80Q R R A A A A
Pipe and L80,
accessory R95;
material M65
P110 R R A A A NA
C90, R R C B B B
T95,
C110,
Q125
H40, R NA N N N N
J55,
K55,
N80
Type1
Coupling N80Q, R R A A A A
stock L80,
R95,
P110,
C90,
T95,
Cc110,
Q125
N = not required|
R = required
A = one method|or any combination of methods shall be used
B = at least one method shall be used in addition to ultrasonic inspection to inspect the outside surface
C = ultrasonic inspection shall be used to inspect the outside and inside.surface
NA = not applicgble
a MPI is pernitted for end-area inspection. MPI is permitted for pipe-body outside-surface inspection in combination with other methods of pipe|body
inspection. MPI|is permitted for coupling stock outside_Surface inspection. Coupling stock receiving full-length MPI does not require full-length} wall
thickness verificption, however, mechanical wall thickness measurement of each end is required.

Table C.43 — Acceptance (inspection) levels

. External imperfections Internal imperfections
Material Grade —— —
Longitudinal Transverse Longitudinal Transverge
1 2 3 4 5 6
N80Q, M65, L80, R95 L4 — L4 —
PA40%o A.10 SR16 L4 L4 L4 L4
P10 L2 L2 L2 L2
Pipe body @ | P110to A.10 SR16 and
p y A3 SR2 L2 L2 L2 L2
C90, T95, uT L2 L2 L2 L2
C110, 2nd
Q125 method L2 L2 - -
Coupling All grades except C110 L2 L2 N N
stock C110 L2 L2 L3 L3
P110, Q125 L2 N L2 N
Weld seam All other grades L3 N L3 N
All other grades to A.3
(SR2) L2 N L2 N
N = not required; L x = acceptance (inspection) level.
a Accessory material shall be treated as pipe body.
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Table C.44 — Artificial reference indicators

I1ISO 11960:2011(E)

Acceptance Notch depth @ Notch length Notch width Radially drilled hole
(inspection) level max. max. at full depth max. diameter P
% mm mm mm
1 2 3 4 5
L2 5 50 1 1,6
L3 10 50 1 3,2
L4 12,5 50 1 3,2

NOTE

See Figure D.16.

a

b

Depth as a percent of specified wall thickness. The depth tolerance shall be + 15 % of the calculated notch depth with a minimum notch depth of
0,3 mm + 0,05 mm.

Drilled hole diameter (through the pipe wall) shall be based on the drill bit size.

Table C.45 — Size of stamp markings

Product Label 1 Marking height
mm
Pipe <4-1/2 4,8
> 4-1/2 6,4
Coupling For pipe sizes < 4-1/2 6,4
For pipe sizes > 4-1/2 to < 7-5/8 9,5
For pipe sizes > 7-5/8 12,7

© 1SO 2011 — All rights reserved
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Table C.46 — Grade colour codes

Grade Grade Number and c_:olour of bands Colour(s) for couplings
type for product @ with length 21,8 m Entire coupling Band(s) b, c
1 2 3 4 5
H40 None or black band at the manufacturer’s option None Same as for pipe
J55 One bright green Bright green None
tubing
J55 One bright green Bright green One white
casing
K55 Two bright green Bright green None
M65 One bright green, one blue M65 pipe uses L80 Type 1 couplings
N80 1 One red Red None
N80 Q One red, one bright green Red Green
R95 One brown Brown Nene
L80 1 One red, one brown Red @ne’brown
L80 OCr One red, one brown, two yellow None yTwo yellow
L80 3Cr One red, one brown, one yellow None One yellow
C90 1 One purple Purple None
T95 1 One silver Silver None
C110 One white, two brown White Two brown
P110 One white White None
Q125 1 One orange Orange None

[

@ In the case of g
b Special-clearan

Ce couplings shall also have a black band.

Seal-ring couplings shall also have a blue band.

oupling material, unless otherwise specified on the purchase agreement, the manufacturer's internal requirements shall govern.

130

Table C.47 — Thread type markings

Thread type

Marked symbol

Short round SC
Long round LC
Buttress BC
Non-upset NU
External upset EU
Integral joint IJ
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Table C.48 — Marking requirements and sequence

Stencil and/or stamp marking requirements 2
. Mark or Groups 1and 3 Groups 2 and 4 All groups
Marking sequence symbol b Couplings Couplings Coupling
Pipe and Pipe and
accessories accessories stock
1 2 3 4 5 6 7 8
1 | Manufacturer's name or mark C e » DorP DorP P P P
2 |1SO 11960 1ISO 11960 DorP DorP P P P
Marking to indicate compliance with APl Spec
5CT is at the manufacturer's option or as 5CT¢ DorP DorP P P P
specified on the purchase agreement
Date of manufacture as in 11.1.8 or 11.1.9. - » DorP DorP P P P
3 | Unthreaded pipe or special end-finish, if
gpplicable (place symbol after specification
rharking):
+ Unthreaded pipe either upset or non-
upset PE DorP P
+ Pipe with special end-finish threaded by
the pipe mill or processor SF DorP P
+ Couplings or accessories threaded with
special end-finish SF DorP P
+ Coupling stock CS P
4 | $ize designation (fill in Label 1 designation
ffom column 1 of Table C.1 or C.2) - » P P
$pecified diameter for coupling stock and
gther products with no mass designation P
5 | Mass designation (fill in Label 2 designation
ffom Table C.1 or C.2) - » D orR, P
$pecified wall thickness for coupling stock
gnd other products with no mass designation P
6 | Grade of product:
+ H40 H
+ J55 J
+ K55 K
+ Me65 M
+ N80 Type 1 N1
+ N80Q NQ
+ R95 R
+ L80 Type 1 L
+ L80 Type 9Cr L9
+ L80 Type 13Cr L13
+ C90 Type 1 C90-1
+ T95 Type 1 T95-1
+ C110 C110
+ P110 P
+ Q125Type 1 Q1
All grade.designations DorP DorP P P P
7 | S$ulfide cracking test f
— C90 Type 1 A,BorD
— T95 Type 1 A,BorD
— C110 A, Dor
DAY
All test method designations P P P
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Table C.48 (continued)

Stencil and/or stamp marking requirements 2
. Mark or Groups 1and 3 Groups 2 and 4 All groups
Marking sequence symbol b Couplings Couplings Coupling
Pipe and Pipe and stock
accessories accessories
2 3 4 5 6 7 8
8 | Reduced alternative impact test temperature,
if appllcgble. F|II‘|n spec_lfled t(_ast temperature «. »C p p P P
for full-size specimens, including + symbol
and °C
9 | Heat treatment, if applicable:
— J55, K55 or M65 normalised A P P P P A
— J55, K55 or M65 normalised & tempered N&T P P P P A
— MB65 quenched and tempered Q P P P P H
10 | Process of manufacture:
— Seanless S
— Electijic-welded E
All designations DorP P
11 | Supplemeptary requirements, if applicable:
— A.28SR1 S1 P P
— A38SR2 S2 P P
— A.4 SRO (fill in type) S9Q« .. » P
— A.8SR13 S13 DorP P
— A.10 BR16 (fill in minimum full-size
energy absorption requirement, in joules, | S16« ... » P P
and t¢st temperature including + symbol C
and °C)
— A.11 BR22 P D P D
— Annex H (PSL) 522 P P P P
L2 or L3 A
12 | Hydrostati¢ test pressure ©
(fill in the gctual test pressure, in MPa)
All designations P« ..... » P P
13 | Type of thfead, if applicable € o » P P P P
14 | Full-lengtH drift test, if applicable:
— Standard (casing or tubing) D
— Alterrfative (casing or tubing) where
« » i the size of the alternative drift DA« ..... »
— For casing specified for tubing service
and drift-tested in accordance with 8,10 DT42
All designations P P
15 | Serializati¢n of Grades C90, T95,G110 and Ddorp DdorpP A
Q125
16 | Tin plating|of couplings, if agplicable T P P
17 | Couplings|H40, J55 and\K55 only visually v P
inspected
NOTE S¢e 11.4 forrmandatory colour code requirements.
a D indicates pptional (die) stamping (for location see 11.2.3); P indicates a requirement for (paint) stencilling (for location see 11.3). Additional njarking
is permitted as specified in 11.1.10.

b
c
d

A blank space, « ..... », indicates information to be filled in.
The manufacturer may include “API1” before “5CT".
Stamp marking shall conform to the requirements of 11.2.5.

e Pipe can be identified as manufactured to Sl units by the marked hydro-test pressure which will be less than 100 (MPa), while the pressure marked for
pipe manufactured to USC units will be over 1 000 (psi). This information is used to clearly identify the units used for CVN markings, which shall be in the
same unit system as the pressure markings.

f "A" when tested using Method A (smooth tensile), "B" when tested using Method B (bent beam), "D" when tested using Method D (DCB).
9 For Grade C110 only, “DA” when tested using a test solution other than ANSI-NACE TMO0177-2005 Test Solution A.
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Table C.49 — Retention of records

Requirement

Sub-clause reference

Chemical properties

Heat analysis 10.3.1
Product analysis 10.3.2
Mechanical properties

Heat control tensile tests 10.4.2
Tensile tests on products 7.2,10.4.7

Impact tests on products
Hardness tests

7.4,75,7.6,10.7
7.7,7.8,7.9and 10.6

Hardenability tests (Grades C90, T95 and C110) 7.10, 10.9
Grain size (Grades C390, 195 and C110) .17, 10.6
Coupling tests 9.3
Hydrostatic tests

Tester recorder charts 10.12.1
Testing 10.12.1
Manufacturer certification

Results of all required tests (Group 4) 13.3
Sulfide stress-cracking test (Grades C90, T95 and C110) |7.14, 10.10
Calibration Various

Table C.50 — SR11.1 Distance between platés)for flattening tests

Distance between plates
Grade Dt ratio mm
max.
P110 All ratios D % (1,086 — 0,016 3 DIr)
Q125 All ratios D % (1,092 - 0,014 0 DIt)

is the specified outside diameter of pipe,intmillimetres.
is the specified wall thickness of thepipe, in millimetres.

Table C.51 — SR12.1 Inspection lot sam

ple sizes vs. F factor

Sample size F Sample size F
1 2 3 4
3 13,857 16 4,534
4 9,215 18 4,415
5 7,501 20 4,319
6 6,612 25 4,143
7 6,061 30 4,022
8 5,686 35 3,937
9 5,414 40 3,866
10 5,203 45 3,811
12 4,900 50 3,766
14 4,690 oo 3,090

Table C.52 — SR12.2 Probability of defective product

Probability of one length being PrT::gti:tsyitshial;c?:ge%rir:gr:t:::sm;egtfive
defective
100 products
110 0,999 97 (or 100 %)
1/100 0,634 (or 63 %)
1/1 000 0,095 (or 10 %)
1/10 000 0,009 95 (or 1 %)
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Table C.53 — SR16.1 Transverse impact specimen size required

Calculated wall thickness required to machine
Label 1 transverse Charpy impact specimens
mm
Full-size Ya-size Ye-size
1 2 3 4
3-1/2 20,53 18,03 15,53
4 19,09 16,59 14,09
4-1/2 18,05 15,55 13,05
5 17,26 14,76 12,26
5-1/2 16,64 14,14 11,64
0-5/8 5762 13,12 10762
7 15,36 12,86 10,36
7-5/8 14,99 12,49 9,99
7-3/4 14,92 12,42 9,92
8-5/8 14,51 12,01 9,51
9-5/8 14,13 11,63 9,13
10-3/4 13,80 11,30 8,80
11-3/4 13,56 11,06 8,56
13-3/8 13,24 10,74 824
16 12,87 10,37 7,87
18-5/8 12,60 10,10 7,60
20 12,49 9,99 7,49
NOTE The wall thicknesses in columns 2, 3 and 4 that are in excessvof the maximum wall
thicknesses for ISO/API pipe are for information only. The above provides, a 0,50 mm inside-wall and a
0,50 mm outside-wall machining allowance.

Table C.54 — SR16.2 Longitudinal impact specimen size required

Calculated wall thickness required to machine
Label 1 longitudinal Charpy impact specimens
mm
Full-size Ya-size Ye-size
1 2 3 4
1.050 11,97 9,47 6,97
1.315 IN77 9,27 6,77
1.660 11,60 9,10 6,60
1.900 11,52 9,02 6,52
2.063 11,48 8,98 6,48
2-3/8 11,42 8,92 6,42
2-7/8 11,34 8,84 6,34
3-12 11,28 8,78 6,28
4 11,25 8,75 6,25
4-1/2 11,22 8,72 6,22
5 11,20 8,70 6,20
5-1/2 11,18 8,68 6,18
6-5/8 11,15 8,65 6,15
- 44 8,64 644
7-5/8 11,13 8,63 6,13
7-3/4 11,13 8,63 6,13
8-5/8 11,11 8,61 6,11
9-5/8 11,10 8,60 6,10
10-3/4 11,09 8,59 6,09
11-3/4 11,08 8,58 6,08
13-3/8 11,07 8,57 6,07
16 11,06 8,56 6,06
18-5/8 11,05 8,55 6,05
20 11,05 8,55 6,05
NOTE The wall thicknesses in columns 2, 3 and 4 that are in excess of the maximum wall
thicknesses for ISO/API pipe are for information only. The above provides a 0,50 mm inside-wall and a
0,50 mm outside-wall machining allowance.
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Table C.55 — SR16.3 Acceptable size impact specimens and

absorbed energy reduction factor

I1ISO 11960:2011(E)

Test specimen size

Specimen dimensions

Reduction factor

mm
Full-size 10,0 x 10,0 1,00
Ya-size 10,0x7,5 0,80
Yo-size 10,0 x 5,0 0,55

Table C.56 — SR16.4 Hierarchy of test specimen orientation and size

Choice Orientation Slze
1% Transverse Full-size
o Transverse Yi-size
3 Transverse Ys-size
4" Longitudinal Full-size
5" Longitudinal Y4-size
6" Longitudinal Ys-size

Table C.57 — SR16.5 Transverse Charpy absorbed energy requirements —

Grade N80 Type 1

Maximum specified wall thickness Minimum transverse absorbed energy
mm J
11,59 14
13,12 15
14,66 16
16,19 17
17,73 18
19,26 19
20,80 20
22,33 21
23,87 22
25,40 23
26,94 24
For wall thicknesses \greater than shown above, the requirements shall be according to the
equations for the wall thickness and grade.
NOTE Wall thicknesses greater than those of standard ISO/API pipe are shown here for information
for special @pplications.
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Table C.58 — SR16.6 Longitudinal Charpy absorbed energy requirements —

Grade N80 Type 1

Maximum specified wall thickness

Minimum longitudinal absorbed energy

mm J
10,44 27
11,20 28
11,97 29
12,74 30
13,51 31
14,27 32
15,04 33
15,871 3%
16,58 35
17,34 36
18,11 37
18,88 38
19,65 39
20,41 40
21,18 41
21,95 42
22,72 43
23,48 44
24,25 45
25,02 46
25,79 47

for special applications.

For wall thicknesses greater than shown above, the requireménts' shall be according to the
equations for the wall thickness and grade.

NOTE Wall thicknesses greater than those of standard IS@/API pipe are shown here for information

Table C.59 — SR16.7 Test temperature-reduction for sub-size specimens —

Grades H40,'J55 and K55 only

Specimen size Spei‘;}iﬂﬁézz wall Temperature reduction
mm mm °C
10,0x 7,5 > 10,0 3
10,0 x 5,0 >10,0 11
10,0 x 5,0 7,510 10,0 8
10,0 x.5,0 6,7t07,4 6
10,0-x5/0 6,0 t0 6,6 3
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Table C.60 — Enhanced leak resistance SR22.1

I1ISO 11960:2011(E)

Outside i Coupling Power b Approximate :]z(:;r:&
Label 1 | Label2 | Grade® | diameter | . Drift oD turns Length start torque thread
iameter | regular : Lg
b w min. Tin Phosphate compoucnd

mass

mm mm mm N mm N-m N-m g

1 2 3 4 5 6 7 8 9 10 11
4-1/2 11.60 J55, K55 114,30 98,42 127,00 3 82,55 176 294 15
4-1/2 11.60 L80, N80 114,30 98,42 127,00 3 82,55 168 279 15
4-1/2 13.50 L80, N80 114,30 96,38 127,00 3 82,55 184 308 15
4-1/2 11.60 C90 114,30 98,42 127.00 3 82,55 172 — 15
4-1/2 13.50 C90 114,30 96,38 127,00 3 82,55 194 —+ 15
4-1/2 11.60 R95, T95 114,30 98,42 127,00 3 82,55 176 — 15
4-1/2 13.50 R95, T95 114,30 96,38 127,00 3 82,55 198 — 15
4-1/2 11.60 P110 114,30 98,42 127,00 3 82,55 176 — 15
4-1/2 13.50 P110 114,30 96,38 127,00 3 82,55 201 — 15
5 13.00 J55, K55 127,00 110,96 141,30 3 92,08 157 262 20

9 15.00 J55, K55 127,00 108,78 141,30 3 92,08 169 282 20

9 15.00 L80, N80 127,00 108,78 141,30 3,5 92,08 222 370 20

5 18.00 L80, N80 127,00 105,44 141,30 3,5 92,08 298 498 20

5 15.00 C90 127,00 108,78 141,30 3 92,08 268 — 20

5 18.00 C90 127,00 105,44 141,30 3 92,08 323 — 20

5 15.00 R95, T95 127,00 108,78 141,30 3,5 92,08 274 — 20

5 18.00 R95, T95 127,00 105,44 141,30 8,6 9208 329 — 20

5 15.00 P110 127,00 108,78 141,30 3,5 92,08 282 — 20

5 18.00 P110 127,00 105,44 141,30 3,5 92,08 336 — 20
5-1/2 15.50 J55, K55 139,70 122,56 153,67 3 95,25 220 366 25
5-1/2 17.00 J55, K55 139,70 121,08 153,67 3 95,25 260 434 25
5-1/2 17.00 L80, N80 139,70 121,08 153,67 4 95,25 325 542 25
5-1/2 20.00 L80, N80 139,70 118,18 153,67 4 95,25 370 618 25
5-1/2 17.00 C90 139,70 124,08 153,67 3 95,25 244 — 25
5-1/2 20.00 C90 139,70 118,18 153,67 3 95,25 278 — 25
5-1/2 17.00 R95, T95 139,70 121,08 153,67 3,5 95,25 301 — 25
5-1/2 20.00 R95, T95 139,70 118,18 153,67 3,5 95,25 340 — 25
5-1/2 17.00 P110 139,70 121,08 153,67 4 95,25 366 — 25
5-1/2 20.00 P110 139,70 118,18 153,67 4 95,25 408 — 25
6-/8 20.00 J55, K55 168,28 150,46 187,71 3 104,78 220 365 30
6-9/8 24.00 J55, K55 168,28 147,22 187,71 3 104,78 274 457 30
6-9/8 24.00 L80;)N80 168,28 147,22 187,71 4 104,78 450 751 30
6-9/8 28.00 L80, N80 168,28 143,92 187,71 4 104,78 525 876 30
6-9/8 32.00 L80, N80 168,28 140,98 187,71 4 104,78 579 965 30
6-9/8 24.00 C90 168,28 147,22 187,71 4 104,78 476 — 30
6-9/8 2800 C90 168,28 143,92 187,71 4 104,78 553 — 30
6-9/8 32.00 C90 168,28 140,98 187,71 4 104,78 611 — 30
6-9/8 24.00 R95, T95 168,28 147,22 187,71 4 104,78 483 — 30
6-578 28.00 R95, T95 168,28 143,92 187,71 4 104,78 557 — 30
6-5/8 32.00 R95, T95 168,28 140,98 187,71 4 104,78 614 — 30
6-5/8 24.00 P110 168,28 147,22 187,71 4,5 104,78 565 — 30
6-5/8 28.00 P110 168,28 143,92 187,71 4,5 104,78 655 — 30
6-5/8 32.00 P110 168,28 140,98 187,71 4,5 10478 721 — 30
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Table C.60 (continued)

Outside Dritt COL(I)I.I)Dllng Power Length ® Approximate 22‘:&':&
Label 1 Label 2 | Grade? | diameter | reqular turns start torque thread
D diameter g min. Lo - compound
w Tin Phosphate mass ©
mm mm mm N mm N-m N-m g
1 2 3 4 5 6 7 8 9 10 11
7 23.00 J55, K55 177,80 158,52 194,46 4 107,95 321 536 35
7 26.00 J55, K55 177,80 156,24 194,46 4 107,95 370 617 35
7 23.00 L80, N80 177,80 158,52 194,46 55 107,95 561 936 35
7 26.00 L80, N80 177.80 156,24 194,46 55 107,95 659 1098 3
7 P9.00 L80, N80 177,80 153,90 194,46 55 107,95 736 1226 3p
7 B2.00 L80, N80 177,80 151,61 194,46 55 107,95 793 1322 3p
7 P3.00 C90 177,80 158,52 194,46 4,5 107,95 480 — 3p
7 P6.00 C90 177,80 156,24 194,46 4,5 107,95 548 — 3p
7 P9.00 C90 177,80 153,90 194,46 4,5 107,95 609 e 3p
7 B2.00 Ca0 177,80 151,61 194,46 4,5 107,95 663 — 3p
7 P3.00 R95, T95 177,80 158,52 194,46 4,5 107,95 489 — 3p
7 P6.00 R95, T95 177,80 156,24 194,46 4,5 107,95 556 — 3p
7 P9.00 R95, T95 177,80 153,90 194,46 4,5 107,95 617 — 3p
7 B2.00 R95, T95 177,80 151,61 194,46 4,5 107,95 670 — 3p
7 P6.00 P110 177,80 156,24 194,46 5 107,95 643 — 3p
7 P9.00 P110 177,80 153,90 194,46 5 107,95 712 — 3p
7 B2.00 P110 177,80 151,61 194,46 5 107,95 769 — 3p
7-5/8 P6.40 J55, K55 193,68 173,84 215,90 3,5 111,12 331 550 ap
7-5/8 P6.40 L80, N80 193,68 173,84 215,90 5 111,12 654 1090 4p
7-5/8 P9.70 L80, N80 193,68 171,46 215,90 5 111,12 767 1279 4p
7-5/8 B3.70 L80, N80 193,68 168,66 215,90 5 111,12 880 1466 4p
7-5/8 89.00 L80, N80 193,68 165,10 215,90 5 111,12 999 1665 4p
7-5/8 P6.40 Ca0 193,68 173,84 215/90 4,5 111,12 555 — 4p
7-5/8 P9.70 Ca0 193,68 171,46 215,90 4,5 111,12 637 — 4p
7-5/8 B3.70 C90 193,68 168,66 215,90 4,5 111,12 721 — ap
7-5/8 B9.00 C90 193,68 165,10 215,90 4,5 111,12 813 — ap
7-5/8 P6.40 R95, T95 193,68 173,84 215,90 4,5 111,12 565 — ]
7-5/8 P9.70 R95, T95 193,68 171,46 215,90 4,5 111,12 645 — ]
7-5/8 B3.70 R95, T95 193,68 168,66 215,90 4,5 111,12 728 — ]
7-5/8 B9.00 R95, T95 193,68 165,10 215,90 4,5 111,12 818 — ]
7-5/8 P9.70 P110 193,68 171,46 215,90 5 111,12 747 — ap
7-5/8 B3.70 P110 193,68 168,66 215,90 5 111,12 841 — ap
7-5/8 B9.00 P110 193,68 165,10 215,90 5 111,12 942 — ap
8-5/8 B2.00 J55:K55 219,08 198,02 244,48 3,5 120,65 415 691 5D
8-5/8 B6.00 455y K55 219,08 195,58 244,48 3,5 120,65 483 804 5p
8-5/8 B6.00 =80, N80 219,08 195,58 244,48 55 120,65 832 1388 5p
8-5/8 10.00 L80, N80 219,08 193,04 244,48 55 120,65 891 1485 5p
8-5/8 14.00 L80, N80 219,08 190,50 244,48 55 120,65 999 1666 5p
8-5/8 49.00 L30, N80 219,08 187,60 244,48 0,9 120,65 1079 17938 o0
8-5/8 36.00 Ca0 219,08 195,58 244,48 4,5 120,65 881 — 50
8-5/8 40.00 Ca0 219,08 193,04 244,48 4,5 120,65 980 — 50
8-5/8 44.00 Ca0 219,08 190,50 244,48 4,5 120,65 1070 — 50
8-5/8 49.00 Ca0 219,08 187,60 244,48 4,5 120,65 1162 — 50
8-5/8 36.00 R95, T95 219,08 195,58 244,48 5 120,65 936 — 50
8-5/8 40.00 R95, T95 219,08 193,04 244,48 5 120,65 1047 — 50
8-5/8 44.00 R95, T95 219,08 190,50 244,48 5 120,65 1143 — 50
8-5/8 49.00 R95, T95 219,08 187,60 244,48 5 120,65 1239 — 50
8-5/8 40.00 P110 219,08 193,04 244,48 5,5 120,65 1083 — 50
8-5/8 44.00 P110 219,08 190,50 244,48 55 120,65 1222 — 50
8-5/8 49.00 P110 219,08 187,60 244,48 55 120,65 1322 — 50

138 © ISO 2011 — Al rights reserved


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

Table C.60 (continued)

I1ISO 11960:2011(E)

Outside Dritt COL(I)I.I)Dllng Power Length ® Approximate 22‘:&':&
Label 1 Label 2 | Grade? | diameter | reqular turns start torque thread
D diameter QW min. Lo o compound

in Phosphate mass ©
mm mm mm N mm N-m N-m g
1 2 3 4 5 6 7 8 9 10 11
9-5/8 36.00 J55, K55 244,48 222,63 269,88 3,5 127,00 533 687 55
9-5/8 40.00 J55, K55 244,48 220,45 269,88 3,5 127,00 595 776 55
9-5/8 40.00 L80, N80 244,48 220,45 269,88 55 127,00 912 1520 55
9-5/8 43.50 L80, N80 244,48 218,41 269,88 55 127.00 1040 1733 55
9-9/8 47.00 L80, N80 244,48 216,54 269,88 55 127,00 1116 1859 55
9-9/8 53.50 L80, N80 244,48 215,909 269,88 55 127,00 1251 2087 55
9-9/8 40.00 C90 244,48 220,45 269,88 5 127,00 915 — 55
9-9/8 43.50 C90 244,48 218,41 269,88 5 127,00 999 — 55
9-9/8 47.00 C90 244,48 216,54 269,88 5 127,00 1074 — 55
9-9/8 53.50 Ca0 244,48 215,90 d 269,88 5 127,00 1340 — 55
9-9/8 40.00 R95, T95 244,48 220,45 269,88 55 127,00 1033 — 55
9-9/8 43.50 R95, T95 244,48 218,41 269,88 55 127,00 1129 — 55
9-9/8 47.00 R95, T95 244,48 216,54 269,88 55 127,00 1211 — 55
9-9/8 53.50 R95, T95 244,48 215,90 d 269,88 55 127,00 1318 — 55
9-9/8 43.50 P110 244,48 218,41 269,88 6 127,00 1239 — 55
9-9/8 47.00 P110 244,48 216,54 269,88 6 127,00 1326 — 55
9-9/8 53.50 P110 244,48 215,90 d 269,88 6 127,00 1481 — 55

b d

[

d

nd of pipe to apex of triangle

a LI/N80 implies L80 Type 1, N80 Type1 and N80Q.

The alternative size drift (see Table C.29) is shown.

The recommended mass of thread compound shown in this table is for a compound containing metals, including lead (i.e. former A
has a ppecific gravity of approximately 2. Use of compounds such as described in ISO 13678 or APl RP 5A3 requires less mass to achi
volume of thread compound. Use of excessive thread compound may be détrimental to leak resistance.

| Bull 5A2) which
pve an equivalent
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Table C.61 — Marking instructions for API licensees (see Annex F)

Stencil and/or stamp marking requirements 2

. Mark or Groups 1and 3 Groups 2 and 4 All groups
Marking sequence symbol Couplings Couplings Coupling
Pipe and Pipe and
accessories accessories stock
2 3 4 5 6 7 8
Licensed manufacturer’'s name or mark
(optional; neither is required) Cever® DorP DorP P P P
ISO 11960 and/or API 5CT at manufacturer's ¢
option or as specified on purchase ISO 11960 DorP DorP P P P
agreement. 5CT ¢ D or P D or P P P P
Manufacturer’s option:
API licens¢ number Cevrr DorP DorP P P A
APl monogram Koo DorP DorP P P A
Date of manufacture as in F.4.1.8 or F.4.1.9 Cevrr DorP DorP P P A
3 | Unthreaded pipe or special end finish, if
applicable|(place symbol after specification
marking):
— Unthrpaded pipe either upset or non-
upset] PE DorP R.
— Pipe yvith special end-finish threaded by
the pipe mill or processor SF DorP P
— Couplings or accessories threaded with
specigl end-finish SF DorP P
— Coupling stock Cs A
4 | Size desigpation (fill in Label 1 designation
from colunmin 1 of Tables C.1or C.2) Qe P P
Specified dliameter for coupling stock A
5 | Mass designation (fill in Label 2 designation
from Tablgs C.1 or C.2) Cever® D orP P
Specified yvall thickness for coupling stock
and other products with no mass designation A
6 | Grade of gipe:
— H40 H
— J55 J
— K55 K
— Me65 M
— N80 Type 1 N1
— N80Q NQ
— R95 R
— L80 Type 1 L
— L80 Tlype 9Cr L9
— L80 Tlype 13Cr L13
— C90 Type 1 C90-1
—  T95 Tlype 1 T95-1
— C110 C110
— P110 P
—  Q125|Type 1 Q1
All grade designations DorP DorP P P P
7 | Sulfide cracking test 9
— C90 Type 1 A,BorD
— T95 Type 1 A,BorD
— C110 A, Dor
DAN
All test method designations P P P

140
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Table C.61 (continued)

I1ISO 11960:2011(E)

The manuaracture ay mciude AP before oCT -

e

same unit system as the pressure markings.

f Stamp marking shall conform to the requirements of F.4.2.5.

h

Alternative markings for the standards are: “5CT”, “API 5CT”, “ISO 11960 5CT".

Pipe can be identified as manufactured to Sl units by the marked hydro-test pressure which will be less than 100 (MPa), while the pressure marked for
pipe manufactured to USC units (psi) will be over 1 000. This information is used to clearly identify the units used for CVN markings, which shall be in the

Stencil and/or stamp marking requirements
. Mark or Groups 1and 3 Groups 2 and 4 All groups
Marking sequence symbol Couplings Couplings Coupling
Pipe and Pipe and stock
accessories accessories
2 3 4 5 6 7 8
8 | Reduced alternative impact test temperature,
if applicable. Fill in specified test temperature
for full-size specimens, including + symbol
and °C: €eC P P P P
9 | Heat treatment, if applicable:
+ J55, K55 or M65 normalised A P P P P P
+ J55, K55 or M65 normalised & tempered N&T P P P P P
+ M65 quenched and tempered Q P P P P P
10 | Frocess of manufacture:
+ Seamless S
+ Electric-welded E
All designations DorP P
11 | $upplementary requirements, if applicable:
+ A.2SR1 S1 P P
+ AS3SR2 S2 P P
4+ A.4 SRO (fill in type) S9Q«.....» P
+ A8SR13 S13 DorP P
+ A.10 SR16 (fill in minimum full-size
energy absorption requirement in joules | S16«....»C P P
and test temperature including + symbol
and °C)
+ A.11SR22 S22 P D P D
+ AnnexH (PSL) L2 orL3 P P P P P
12 | Hydrostatic test pressure ©
(fill in the actual test pressure in MPa)
All designations P«.Cop P P
13 | Type of thread, if applicable Cerrr P P P P
14 | Rull-length drift test, if applicable:
+ Standard (casing or tubing) D
+ Alternative (casing or tubing) wherg
€ e » is the size of the alternative\drift. DA« ..... »
+ For casing specified for tubing.service
and drift-tested in accordance with 8.10 DT42
All designations P P
15 | Serialization of Grades C90;T95, C110 and DforP DforpP P
D125
16 | Tin plating of couplings, if applicable T P P
17 | Couplings H40,J55 and K55 only visually
inspected \% P
NOTE SeeF74.4 for mandatory colour code requirements.
a [} = optional’(die) stamping; P = Requirement for (paint) stencilling. Optional marking is permitted as specified in F.4.1 and F.4.2.
b A blank space, «.....», indicates information to be filled in.
C
d

9 "A" when tested using Method A (smooth tensile), "B" when tested using Method B, (bent beam), "D" when tested using Method D (DCB).
For Grade C110 only, “DA” when tested using a test solution other than ANSI-NACE TMO0177-2005 Test Solution A.
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Annex D
(normative)

Figures in Sl (USC) units

Triangle stamp?@ \\D

N, |

Q
s o

a A 952mn
each end of L
Table E.23 for

QA o
€| e

Q
AR ALK . v S7APA AN A
N & _
Basic power-tight make-up | Hand-tight make-up |
SIS
s||®
h (3/8 in) high equilateral triangle die stamp shall be placed at a distance of L4 + 1,59 mm (+ 1/16 in) from
bbel 1: 16, 18-5/8 and 20 short round-thread casing in Grades H40, J55, K55 and M65. See Table C|23 or
pipe dimensions, Table C.32 or Table E.32 for coupling dimensions and API Spec 5B for L,.
Figure D.1 — Short round-thread casing and coupling
Triangle stamp? N
M |
% 8
A AAK f y AT A R
N A4 N
Basic ‘pewer-tight make-up | Hand-tight make-up |
SIS
e||®
a A 952 mi (3/8 in) high equilateral triangle die stamp shall be placed at a distance of L, + 1,59 mm (1/16 in) from

each end of Label 1: 20 long round-thread casing in Grades H40, J55, K55 and M65. See Table C.23 or Table E.23for
pipe dimensions, Table C.32 or Table E.32 for coupling dimensions and API Spec 5B for L.
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Figure D.2 — Long round-thread casing and coupling
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1,59 (1716)

I1ISO 11960:2011(E)

Dimensions in millimetres (inches) unless otherwise specified

P
#Q

Special clearance coupling

<]/ Base of triangle stamp®

Base of triangle stamp® —

1,2 x 45° (3/64 x 45°)

Basic power-tight make-up

Qf %
S

a

b

Hand-tight make-up <
S

S
e

n special-clearance couplings, the inside”and outside edges of the bearing face shall be broken ppr rounded. A
10° bevel (both ends) shall be furnished only'when specified on the purchase order.

9,562 mm (3/8 in) high equilateral triangle die-stamp or paint band shall be placed at a distance of A1 from each end

of buftress casing. See Table C.23 orTable E.23 for pipe dimensions, Table C.33 or Table E.33 for couplihg dimensions

and API Spec 5B for A1.

Figure D.3 — Buttress-thread casing and coupling
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20°

2| |
| | ®
Special bevel coupling
. M
“ -
~ L \1 QA N/ \ \s ,‘ RN Q
Basic power-tight make-up | Hand-tight'make-up s
<
S| 2 s |®
NOTE Sg¢e Table C.24 or Table E.24 for pipe dimensions, Table C34 or Table E.34 for coupling dimensions and

API Spec 5B f

a8  On specig

br thread details.

| bevel couplings, the inside and outside edges of the’bearing face shall be broken or rounded.

Figure D.4 — Non-upséet tubing and coupling

144
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20°
20°
a , Q
| a| o ¥ | o
| & & | 8| ®
| NL
b |
e S
B AINAA A i A / v
N
TR N N N
| sl x
Leu e | e
SIE ¢ L
s gl 3 = 2
Ly
Basic power-tight make-up Hand-tight make-up
NOTEH See Tables C.24 and C.25 or Tables E:24 and E.25 for pipe dimensions, Table C.35 or [rable E.35 for

coupl

a (g
broke
by

ng dimensions and API Spec 5B for thread details.

h or rounded.

bearing face dimension.

¢ §

ee 8.11.1 for tolerance on outside diameter at a distance L, from end of pipe.

Figure D.5 — External-upset tubing and coupling

n special bevel couplings and specialclearance couplings, the inside and outside edges of the bearinf face shall be

pset run-out interval, not to be«canfused with b on the right-hand side of the figure which indicatep the coupling

©1S0

2011 — All rights reserved
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+
<
Radius @
Label 1 r
mm (in)
1 2
23/8 2.4-{3132)
2-7/8 2,4 (3/32)
3-1/2 3,2 (1/8)
4-1/2 3,2 (1/8)
a These dimensions are for reference only and
are not subject to measurement for determining
product acceptance.

NOTE Sge API| Spec 5B for product acceptance.

Figure D.6 — Rounded nose for external-upset tubing

a Leu Mey
r
N 4 g~
Vv
S dr \52 Miy LIU
S| & S O Q §=
S| e oy

NOTE 1 Dashed lines indicate power-tighf make-up.
NOTE 2  Sge Tables C.24 and C.26+0r Tables E.24 and E.26 for pipe dimensions and AP| Spec 5B for thread details.

Figure D.7 — Integral-joint tubing

NOTE The figlire for'éxtreme-line casing has been deleted.
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a) Full-section specimen

I1ISO 11960:2011(E)

—

b) Strip specimen?

g | e

|

c¢) Round-bar specimen

ee 10.4.5 for testing without use of suitable ¢urved-face testing grips.

Strip specimen

Round bar specimen

Dimension mm (in) mm (in)
D = 12,7 (0.500) D = 8,9 (0.350)

Gauge length|, G 50,8 £0,13 50,8 £0,13 35,6 £0,13

(2.000 + 0.005) (2.000 + 0.005) (1.400 + 0.005)
Diameteror 38,1 12,7£0,25 8,9+0,18
width, D (1.500) (0.500 + 0.010) (0.350 £ 0.007)

approx.

Radius of fillet, 254 9,5 6,4
min., R (1.000) (0.375) (0.250)
Length of reduced 57,2 57,2 44,5
section, min., 4 (2.250) (2.250) (1.750)

© 1SO 2011 — All rights reserved

Figure D.8 — Tensile test specimens

147


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

ISO 11960:2011(E)

1 3
Key
1 hardness [est ring [see Figure D.10 for detail, 6,4 mm (0.25 in) minimum thickness]
2 tensile tegt specimen
3 impact teqt samples (See Figure D.11 for detail)
4

hardness [test sample [6,4 mm (0.25 in) minimum thickness], to be removed from tensile test'sample prior to fensile
test piece|preparation

NOTE THe hardness test ring shall be removed at mid-length position of individually heat-treated coupling blank

1

Figure D.9 — Typical location of test samples removed'from product

148 © ISO 2011 — Al rights reserved
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n
n

dentation at mid-wall location
dentation at outside-wall location
dentation at inside-wall location
foduct test block

he outside-wall and inside-wall tests shall be(taken between 2,54 mm (0.10in) and 3,81 mm (0.1
able surface. An error may result if an indentation is spaced closer than 2%z diameters from its centre
ecimen or 3 diameters from another indentation measured centre-to-centre.

he mean hardness number is the average of three Rockwell hardness numbers in the same location.
ockwell hardness indentation datavare called Rockwell hardness numbers.
ternate spacing of rows permitted-for thin-wall product.

Figure D.10 — Through-wall hardness test

° R
d A
©1S0

2011 — All rights reserved

5in) from the
to the edge of
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All impact te$t specimens shall be 10 mm x 10 mm if possible.

The notch sHall be oriented perpendicular to the axis of the tube (normal to the tube surface).

Key
1 longitudingl specimen
2 transversg specimen

Figure D.11 — Impact test specimen orientation

<135 > 28 <135

N‘*

2 05¢

a8  Qutside dlameter curvature.

Figure D.12 — Charpy specimen dimensions

Dimensions in millimetres

150
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= 0,002,

L
Key
1 tqut string or wire
2  plpe
Figure D.13 — Measuring full-length straightness
Dimensions in millimetres (inches) unless othefwise specified
218 m (6 ft)

i

[N

e 1

o

m~ \

vi

= 3
@
\3//'
2
1,5 m (5 ft)?
Key
1 sfraight line
2  plpe
a8  Hooked end:
Figure D.14 — Measuring end straightness
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~——

Manufacturer's 1SO 11960 5CT X0 © 2-7/8 (or 2.875)6.5 N1 EP? D
name or mark

—

Stencil marking [beginning at least 0,6 m (2 ft) from either externally threaded end]

Manufacturer's 1SO 11960 5CT X0¢ 6.5 N1E
name or mark

[d))

a) EXAMPL
threaded (by

—

tamp marking — Optional [within approximately 0,3 m (1 ft) of either externally threaded endj

E 1 — Tubing Label 1: 2-7/8, Label 2: 6.5, Grade N80 Type 1, electric weld, extérnal upset,
the manufacturer) pin-by-pin without couplings

7
/

Manufacturer's 1SO 11960 5CT X0° PE 2-7/8 (or2,8%8)8.7 LS 82 P2 D \
name or mark \

!
|

Stencil marking [beginning at least 0,6 m (2(ft) from either end]

b) EXAMPLE 2 — Tubing Label 1: 2-7/8, Label 2: 8.7, Grade L80 Type 1, seamless, external upset, plaintend.
Additional requirements include hydrostatic testing to 94,5 MPa (13 700 psi) and inspection to SR2

{

\

Manufacturer's 1SO 11960 5CT X0° PE 7 35 C90-1S S16° P? D 201 \
name ar.nark |

|

Stencil'marking [beginning at least 0,6 m (2 ft) from either end]

201

c) EXAMPLE 3 — Casing Label 1: 7, Label 2: 35, Grade C90 Type 1, seamless, plain-end, serial number 201.
Supplementary requirement 16 (SR16) for test at —10 °C (+14 °F). The pipe was pressure-tested to 69 MPa
(10 000 psi)

Figure D.15 — Examples of marking requirements and sequence for manufacturers and threaders
using Clause 11 and Table C.48 or E.48

152 © ISO 2011 — Al rights reserved
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Manufacturer's Manufacturer's
name or mark 1SO 11960 5CT X0¢ JzV name or mark 1SO 11960 5CT X0¢ J
Stencil marking Stamp marking — Optional

NOTE Marking in the centre of the coupling may be
stamped in either the longitudinal or transverse direction.

d) BXAMPLE 4 — Tubing coupling for Label 1; 2-7/8, Grade J55, normalised upset (or non-upset) tubing,
only Yisual inspection required

1 2
- \

»

Manufacturer's
name or mark
ISO 11960 5CT X0° P

Manufacturer's
name or mark 1SO 11960 5CT X0¢ 53.5P2E

Stencil marking [beginning not less than 0,6,m (2 ft) from the coupling]

1 2 d

7 \ \

v

Manufacturer's
name or mark
ISO 11960 5CT X0¢ PT

Manufacturer's
name or mark\ISO 11960 5CT X0° 9-5/8 (or9.625)53.5P E s16? P2 BCcDA

Stamp marking —\Optional [within approximately 0,3 m (1 ft) from the coupling]

NOTEH Marking in the centre ‘of the coupling may be in either the longitudinal or transverse direction.

e) EXAMPLE 5 — Buttress casing with coupling: Label 1: 9-5/8, Label 2: 53.5, Grade P110, elgctric weld;
supplementary requirements are SR11 and SR16 for test at —18 °C (0 °F) and 215,9 mm (8.500 in) drift test.
Cougling is tin-plated

Figure.D.15 — Examples of marking requirements and sequence for manufacturers and threaders
using Clause 11 and Table C.48 or E.48 (continued)
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Threader's
name ormark 1SO 11960 5CT X0°¢ 2-3/8 (or 2.375) NU P2

Stencil marking (adjacent to the threads)

Threader stencil marking shall be placed adjacent to the threads and is in addition to marking applied by other
pipe manufacturers.

f) EXAMPL
to alternative

Key
1
2

coupling
pipe
a

manufactured

b Express t

test pressure of 43,5 MPa (6 300 psi)

Express pressure in megapascals for pipe manufactured to Sl units and in pounds~per square inch fo

to USC units.

ne CVN requirements in joules and the temperature in degrees Celsiu$ for pipe manufactured to Sl

and in foot-poyinds and degrees Fahrenheit for pipe manufactured to USC units.

¢ Date of m

during the perjod of overlap with application (see Foreword and 11.1.9) of ¢he, previous edition. Note that “X” is us]

the last digit o
International S

d  Express a
to USC units.

Figure D.

anufacture: This example is for product manufactured in accordance with the current edition of ISO

the year of manufacture so that it is a generic example and-will not change with subsequent editions
tandard. For examples of other dates of manufacture, see(Figure D.22.

Iternative drift diameter in millimetres for pipe manufagtured to Sl units and in inches for pipe manufa

using Clause 11 and-Table C.48 or E.48 (continued)

ested

pipe

units,

11960
ed for
Df this

Ctured

|5 — Examples of marking requirements and sequence for manufacturers and threaders

154
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N

a) Notch — Inner surface 2

\\

b) Notch — Outer surface?

&\ :

c) Drilled hole

Figure D.16 — SR11.1 Reference indicators
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d) Flat bottomed hole

Key

A notch width

B notch depth

C hole diamgter

D 90 % £ 1,% % of the specified minimum wall thickness

@ Notch length:
for eddy cprrent, 38,10 mm (1.5 in) maximum total length;
for ultrasonic, 50,80 mm (2 in) maximum at full depth;

for divertdd flux, the length of notch shall be as required by the equipment design-te. provide a reproducible signal
when the| reference standard is passed through the equipment at the inspection-line speed for the pipe |being
inspected| Three passes through the equipment shall be carried out to ensure reéproducibility.

Figure D.16 — SR11.1 Reference indicators (continued)
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Dimensions in millimetres (inches)

A

N

%

R 0,38 (0.015)

R 0,38 (0.015)

= 10°a

¢C

thread run-out.

)

F

&

a8  Ahgle optional. Seal ring groove and thread pitchydiameter shall be concentric within 0,51 mm (0.020

18

n) of indicated

Coupling dimensions Ring dimensions
mm (in) mm (in)
8cF :il:]r;d Outside E F
Label 1 diameter A B c D +0,25 +0,38
+3,2 +0,13 +0,25 +0,38 0 0
(+0.125) (+0.005) (+0.010) (+0.015) (+0.o1o] (+o.015)
0 0
1 2 3 4 5 6 7 8
4-1/2 114,80 34,9 (1.375) 4,78 (0.188) 114,63 (4.513) | 115,27 (4.538) | 2,54 (0.100) 3,96 (0.156)
5 127,00 38,1 (1.500) 4,78 (0.188) 127,13 (5.005) | 127,76 (5.030) | 2,54 (0.100) 3,96 (0.156)
5-1/2 139,70 38,1 (1.500) 4,78 (0.188) 139,83 (5.505) | 140,46 (5.530) | 2,54 (0.100) 3,96 (0.156)
6-5/8 168,28 44,5 (1.750) 4,78 (0.188) 168,00 (6.614) | 168,63 (6.639) | 2,54 (0.100) 3,96 (0.156)
7 177,80 44,5 (1.750) 4,78 (0.188) 177,52 (6.989) | 178,16 (7.014) | 2,54 (0.100) 3,96 (0.156)
7-5/8 193,68 44,5 (1.750) 4,78 (0.188) 193,29 (7.610) | 193,93 (7.635) | 2,54 (0.100) 3,96 (0.156)
8-5/8 219,09 47,6 (1.875) 4,78 (0.188) | 218,52 (8.603) | 219,15(8.628) | 2,54 (0.100) 3,96 (0.156)
9-5/8 244,48 47,6 (1.875) 4,78 (0.188) | 243,92 (9.603) | 244,55(9.628) | 2,54 (0.100) 3,96 (0.156)
10-3/4 273,05 44,5 (1.750) 4,78 (0.188) | 272,67 (10.735) | 273,30 (10.760) | 2,54 (0.100) 3,96 (0.156)
11-3/4 298,45 47,6 (1.875) 4,78 (0.188) | 297,89 (11.728) | 298,53 (11.753) | 2,54 (0.100) 3,96 (0.156)
13-3/8 339,72 57,2 (2.250) 4,78 (0.188) | 338,56 (13.329) | 339,19 (13.354) | 2,54 (0.100) 3,96 (0.156)
16 406,40 69,9 (2.750) 4,78 (0.188) | 404,44 (15.923) | 405,08 (15.948) | 2,54 (0.100) 3,96 (0.156)
18-5/8 473,08 69,9 (2.750) 4,78 (0.188) | 471,12 (18.548) | 471,75 (18.573) | 2,54 (0.100) 3,96 (0.156)
20 508,00 69,9 (2.750) 4,78 (0.188) | 506,04 (19.923) | 506,68 (19.948) | 2,54 (0.100) 3,96 (0.156)

Figure D.17 — SR13.1 Seal-ring coupling and non-metallic ring for round-thread casing

© 1SO 2011 — All rights reserved
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Dimensions in millimetres (inches)

18

A A
B B
< R 0,38 (0.015) R 0,38 (0.015)
N 7009
\ S 1po0a —’\‘/ ;

oD

>

F
Seal ring grqove and thread pitch diameter shall be.concentric within 0,51 mm (0.020 in) of indicated thread
run-out.
@  Angle optional.
Coupling dimensions Ring dimensions
mm (in) mm (in)
Bcuat;ﬁsgs Outside o 3 c b E F
diameter +0,25 +0,3:
Label 1 3,2 +0,13 £0,25 £0,38 0 0
(#0.125) (+0.005) (£0.010) (£0.015) (+0.o1o] (+o.01 5)
0 0
1 2 3 4 5 6 7 8
4-1/2 114530 76,2 (3.000) | 4,78(0.188) | 115,21 (4.536) | 115,85 (4.561) | 2,54 (0.100) | 3,96 (0.]56)
5 127,00 81,0(3.188) | 4,78 (0.188) | 127,46 (5.018) | 128,09 (5.043) | 2,54 (0.100) | 3,96 (0.]156)
5-1/2 139,70 81,0(3.188) | 4,78 (0.188) | 140,16 (5.518) | 140,79 (5.543) | 2,54 (0.100) | 3,96 (0.]56)
6-5/8 168,28 84.0(3.188) 4.78(0.188) 168,73 (6-643) | 16937 (5.668) 254 (0100} 3.96(0-1156)
7 177,80 82,6 (3.250) | 4,78 (0.188) | 178,16 (7.014) | 178,79 (7.039) | 2,54 (0.100) | 3,96 (0.156)
7-5/8 193,68 85,7 (3.375) | 4,78(0.188) | 193,85 (7.632) | 194,49 (7.657) | 2,54 (0.100) | 3,96 (0.156)
8-5/8 219,09 85,7 (3.375) | 4,78(0.188) | 219,25 (8.632) | 219,89 (8.657) | 2,54 (0.100) | 3,96 (0.156)
9-5/8 244,48 85,7 (3.375) | 4,78 (0.188) | 244,65(9.632) | 24529 (9.657) | 2,54 (0.100) | 3,96 (0.156)
10-3/4 273,05 85,7 (3.375) | 4,78 (0.188) | 273,23 (10.757) | 273,86 (10.782) | 2,54 (0.100) | 3,96 (0.156)
11-3/4 298,45 88,9 (3.500) | 4,78 (0.188) | 298,42 (11.749) | 299,06 (11.774) | 2,54 (0.100) | 3,96 (0.156)
13-3/8 339,72 95,3 (3.750) | 4,78 (0.188) | 339,29 (13.358) | 339,93 (13.383) | 2,54 (0.100) | 3,96 (0.156)

Figure D.18 — SR13.2 Seal-ring coupling and non-metallic ring for buttress-thread casing

158
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Dimensions in millimetres (inches)

18

oD

&

Seal [ring groove and thread pitch diameter.shall be concentric within 0,51 mm (0.020 in) of ind

runout.

@  Angle optional.

A A
B B
(
< R 0,38 (0.015) R 0,38 (0.015)
’ S 1gea —’\‘/ ;

cated thread

Coupling dimensions

Ring dimensions

mm (in) mm (in)
Mparens | Quside 57 ) - ) : ;
diameter +0,13 +0,38
Label 1 +32 +0,13 +0,25 +0,19 0 0
(+0.125) (#0.005) (+0.010) (0.008) (+o.005) (+o.015)
0 0
1 2 3 4 5 6 7 8
1.050 26,67 20,7 (0.813) | 3,96 (0.156) | 27,46 (1.081) | 27,89 (1.098) | 2,03(0.080) || 3,18 (0.125)
1.315 33,40 20,7 (0.813) | 3,96 (0.156) | 34,19 (1.346) | 34,62 (1.363) | 2,03(0.080) || 3,18 (0.125)
1.660 42,16 20,7 (0.813) | 3,96 (0.156) | 42,95 (1.691) | 43,38 (1.708) | 2,03(0.080) || 3,18 (0.125)
1.900 48,26 25,4 (1.000) | 4,78 (0.188) | 48,74 (1.919) | 49,20 (1.937) | 2,03(0.080) | 3,96 (0.156)
2-3/8 60,32 25,4 (1.000) | 4,78 (0.188) | 60,81 (2.394) | 61,26 (2.412) | 2,03(0.080) | 3,96 (0.156)
2-7/8 73,02 25,4 (1.000) | 4,78 (0.188) | 73,51 (2.894) | 73,96 (2.912) | 2,03(0.080) | 3,96 (0.156)
3-1/2 88,90 25,4 (1.000) | 4,78 (0.188) | 89,38 (3.519) | 89,84 (3.537) | 2,03(0.080) | 3,96 (0.156)
4 101,60 28,6 (1.125) | 4,78 (0.188) | 102,31 (4.028) | 102,77 (4.046) | 2,54 (0.100) | 3,96 (0.156)
4-1/2 114,30 28,6 (1.125) | 4,78(0.188) | 115,01 (4.528) | 115,47 (4.546) | 2,54 (0.100) | 3,96 (0.156)

Figure D.19 — SR13.3 Seal-ring coupling and non-metallic ring for non-upset tubing

© 1SO 2011 — All rights reserved
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Dimensions in millimetres (inches)

18

A A
B B
< R 0,38 (0.015) R 0,38 (0.015)
NS
\ S 10ea

oD

>

ac

F
Seal ring grqove and thread pitch diameter shall be.concentric within 0,51 mm (0.020 in) of indicated thread
run-out.
@  Angle optional.
Coupling dimensions Ring dimensions
mm (in) mm (in)
tubilitgj;Esize Outside o 5 c b E F
diameter +0,13 +0,3
Label 1 £3,2 +0,13 +0,25 +0,19 0 0
(#0.125) (+0.005) (+0.010) (0.008) (+o.005) (+o.01 5)
0 0
1 2 3 4 5 6 7 8
1.050 26,67 22,2(0.875) | 3,96 (0.156) | 34,09 (1.342) | 34,54 (1.360) | 2,03(0.080) | 3,18 (0.[25)
1.315 33,40 22,2(0.875) | 3,96 (0.156) | 38,00 (1.496) | 38,43 (1.513) | 2,03(0.080) | 3,18 (0.]25)
1.660 42,16 22,2(0.875) | 4,78(0.188) | 46,74 (1.840) | 47,17 (1.857) | 2,03(0.080) | 3,96 (0.]56)
1.900 48,26 22,2(0.875) | 4,78(0.188) | 53,87 (2.121) | 54,31(2.138) | 2,03(0.080) | 3,96 (0.156)
2-3/8 60,32 28,6 (1.125) | 4,78(0.188) | 66,60 (2.622) | 67,06 (2.640) | 2,54 (0.100) | 3,96 (0.156)
2-7/8 73,02 28,6 (1.125) | 4,78(0.188) | 79,30 (3.122) | 79,76 (3.140) | 2,54 (0.100) | 3,96 (0.156)
3-1/2 88,90 28,6 (1.125) | 4,78(0.188) | 9596 (3.778) | 96,42 (3.796) | 2,54 (0.100) | 3,96 (0.156)
4 101,60 28,6 (1.125) | 4,78(0.188) | 108,66 (4.278) | 109,12 (4.296) | 2,54 (0.100) | 3,96 (0.156)
4-1/2 114,30 28,6 (1.125) | 4,78(0.188) | 121,36 (4.778) | 121,82 (4.796) | 2,54 (0.100) | 3,96 (0.156)
Figure D.20 — SR13.4 Seal-ring coupling and non-metallic ring for upset tubing
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Dimensions in millimetres

<135 > 28 <135

N‘*

> 05¢

a8  utside diameter curvature.

Figure D.21 — SR16.1
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Manufacturer's ISO 11960 5CT xxxxX1al 2-7/8 (or 2.875)6.5 N1 E P°D
name or mark

Stencil marking [beginning at least 0,6 m (2 ft) from either externally threaded end]

Manufacturer's SO 11960 5CT xxxx X1a 6.5N1E
name or mark

[d))

a) EXAMPL
threaded (by

—

tamp marking — Optional [within approximately 0,3 m (1 ft) of either externally threaded endj

E 1 — Tubing Label 1: 2-7/8, Label 2: 6.5, Grade N80 Type 1, electric weld, extérnal upset,
the manufacturer) pin-by-pin without couplings. January 20XX.

Manufacturer's ISO 11960 5CT xxxx (i/\3>X1a PE 2-7/8 (or 2.876)8.7 L SS2 P’ D k\
name or mark v \

Stencil marking [beginning at least 0,6 m (2(ft) from either end]

b) EXAMPLE 2 — Tubing Label 1: 2-7/8, Label 2: 8.7, Grade L80 Type 1, seamless, external upset, plain
Additional requirements include hydrostatic testing to 94,5 MPa (13 700 psi) and inspection to SR2.
January 20XX.

. |
Manufacturer'sedS® 11960 5CT  xxxx <{‘/’>X1a PE 7 35 C90-1 S S16° P° D 201 \\

name or mark |
/

Stencikmarking [beginning at least 0,6 m (2 ft) from either end]

201

rend.

Stamp marking — Optional [within approximately 0,3 m (1 ft) from either end]

c) EXAMPLE 3 — Casing Label 1: 7, Label 2: 35, Grade C90 Type 1, seamless, plain-end, serial number 201.

Supplementary requirement 16 (SR16) for test at —10 °C (+14 °F). The pipe was pressure-tested to 69 MPa

(10 000 psi).

February 20XX.

Figure D.22 — Examples of marking requirements and sequence for manufacturers and threaders

162

using the APl monogram, Annex F and Table C.61 or E.61
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I1ISO 11960:2011(E)

Manufacturer's Manufacturer's
name or mark 1SO 11960 5CT xxxx@XZa JZV name or mark ISO 11960 5CT xxxx @XZa J
Stencil marking Stamp marking — Optional

NOTE Marking in the centre of coupling may be
stamped in either the longitudinal or transverse direction.

d) BXAMPLE 4 — Tubing coupling for Label 2-7/8, Grade J55, normalised upset (or non-upset) lubing,
only yisual inspection required. April 20XX.

1 2 d
- \ \
Manufacturer's )Y

name or mark Manufacturer's
IS0 11960 5CT lame or mark 1O 11960 5CT xoxx x4 ? 9-6/8,(or 9:625)53.5P E'S 16° P° BC PA

xxxx (Pyx42 PT

Stencil marking [beginning not less than 0,6,m (2 ft) from the coupling]

1 2
Manufacturer's 4 N
name or mark Manufacturer's
1SO 11960 5CT

name or mark- SO 11960 5CT  xxxx X4 2 535 Pt E

xxxx (HX42 PT

Stamp marking =Optional [within approximately 0,3 m (1 ft) from the coupling]

NOTEH Marking in the centre ‘ef/the coupling may be in either the longitudinal or transverse direction.

e) EXAMPLE 5 — Buttress casing with coupling: Label 1: 9-5/8, Label 2: 53.5, Grade P110, elgctric weld;
supplementary requifements are SR11 and SR16 for test at —18 °C (0 °F) and 215,9 mm (8.500 in) drift test.
Cougling is tin-plated. December 20XX.

Figure\D.22 — Examples of marking requirements and sequence for manufacturers and threaders
using the APl monogram, Annex F and Table C.61 or E.61 (continued)
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ISO 11960:2011(E)

Threader's

name or mark 1SO 11960 5CT xxxx X3 a8 2.3/8 (or 2.375) NU pb

Stencil marking (adjacent to the threads)

Threader stencil marking shall be placed adjacent to the threads and is in addition to marking applied by other
pipe manufacturers.

f) EXAMPL|
to alternative

Key
1 coupling
2 pipe

a8 APl licend
year of manu
Standard.

b
manufactured

¢ Express t

d  Express a
to USC units.

Figure D.

to USC units.

test pressure of 4

3,5 MPa (6 300 psi). July 20XX.

ested

e number, APl monogram, date of manufacture (see Annex F). Note that “X".is"Used for the last digit|of the
acture so that it is a generic example and will not change with subsequenteditions of this International

Express pressure in megapascals for pipe manufactured to Sl units andfin pounds per square inch fof pipe
ne CVN requirements in joules and the temperature in degrees)Celsius for pipe manufactured to Sljunits,

and in foot-poyinds and degrees Fahrenheit for pipe manufactured to USCunits.

Iternative drift diameter in millimetres for pipe manufactured to Sl units and in inches for pipe manufagtured

p2 — Examples of marking requirements-and sequence for manufacturers and threaders
using the APl monogram, Annex F-and Table C.61 or E.61 (continued)
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I1ISO 11960:2011(E)

Dimensions in millimetres (inches)

Key

1 phpint mark, of high visibility green colour

hint stripe, approximately 25 mm (1 in) wide and approximately.0,6 m (2 ft) long for the pin end anq not less than
DO mm (4 in) long when a coupling is installed by the manufacturer

N
=T

w
-

rangle stamp

2
/
] -//
i 3
= 1
/

a8  Maximum make-up length: end of pipe to triangle apex.

o
_|

btal length: end of pipe to vanish point.

Triangle stamp location

Label 1 L4 Lg
710’59 mm
(—EI)/‘IG i”J
1 2 3
4-1/2 76,20 82,55
(3.000) (3.250)
5 85,73 92,11
(3.375) (3.625)
5-1/2 88,90 95,25
(3.500) (3.750)
6-5/8 98,43 104,78
(3.875) (4.125)
7 101,60 107,95
(4.000) (4.250)
7-5/8 104,78 111,13
(4.125) (4.375)
8-5/8 114,30 120,65
(4.500) (4.750)
9-5/8 120,65 127,00
(4.750) (5.000)

Figure D.23 — SR22.1 Field-end paint mark and triangle stamp (stamp on mill and field ends)

© 1SO 2011 — All rights reserved
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ISO 11960:2011(E)

Dimensions in millimetres (inches)

AN Rty

o
@

) A
a) Option 1
= \’\I\I\I\"l\vt\vt\nnn“
N\ DN
& - s ]
©
L A a
I
b) Option 2
a8  Break edde.
Option 1 — non-bored Option 2 - bored
Label 1 | Lab¢l 2 | Special Inside Label 1 | Label 2 | Special Inside Bore Bore Bgre
end drift | diameter end drift, [ ‘diameter length diameter anple
diameter d diameter d Ly dg
ded ded max. +0,38
+0,13 +0,13 (£ 0.015)
(£ 0.005) (£ 0.005)
2 3 4 1 2 3 4 5 6 1
7 23.90 160,68 161,70 7 23.00 158,75 161,70 101,60 162,56 2° tg 15°
(6.326) (6.366) (6.250) (6.366) (4.000) (6.400)
7 32.90 154,18 154,79 7 32.00 152,40 154,79 101,60 157,48 2°td 15°
(6.070) (6.094) (6.000) (6.094) (4.000) (6.200)
8-5/8 32.00 201,96 201,19 8-5/8 32.00 200,02 201,19 114,30 204,47 2° tg 15°
(7.951) (7.921) (7.875) (7.921) (4.500) (8.050)
8-5/8 40.p0 195,61 196,22 8-5/8 40.00 193,68 196,22 114,30 198,12 2°tg15°
(7.701) (7.725) (7.625) (7.725) (4.500) (7.800)
9-5/8 40.p0 224,18 22441 9-5/8 40.00 222,25 224,41 120,65 227,33 2°tg 15°
(8.826) (8.835) (8.750) (8.835) (4.750) (8.950)
9-5/8 47.90 221,01 220,50 9-5/8 47.00 219,08 220,50 120,65 223,52 2°tg 15°
(8.701) (8.681) (8.625) (8.681) (4.750) (8.800)
9-5/8 53.50 217,83 216,79 9-5/8 53.50 215,90 216,79 120,65 220,98 2° tg 15°
(8.576) (8.535) (8.500) (8.535) (4.750) (8.700)

Figure D.24 — SKRZ2.2 Optional tapered bore along Iinside diameter specifications
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I1ISO 11960:2011(E)

Dimensions in millimetres (inches)

0,30 (0,012)

4,8 (3/16)

a) Rounded contact point

o |

b) Top view

¢) Side view

Figure D.25 — Example of a typical 90° hook-type tool
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ISO 11960:2011(E)

Dimensions in millimetres (inches)

—_—

3 ¢ 38 |

Key
1 flat steel plate
2 test-piece pet
3 round sted| bar

Figure D.26 — Axial impact test apparatus

Dimensions in millimetres (irjches)

305 (12)

Key
1 flat steel plate
2 test-piece set

Figure D.27 — 45° impact test apparatus
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I1ISO 11960:2011(E)

Key
1 thread protector
2 pl|pe section
ydraulic cylinder

w
=y

Figure D.28 — Stripping test apparatus

I—Blue seal-ring paint band

XY
ISO 11960
5CT X0 L1

S13

XY ISO 11960 5CT X0 L1 S13

Grade or other paint band(s)

1  Blue seal-ring\paint band

2  Grade or other paint band(s)

Figure D.29 — Seal ring paint band example

D ]
Lnudiyu

Figure D.30 — Location of hardness impressions on DCB specimen
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ISO 11960:2011(E)

Annex E
(normative)

Tables in USC units

Table E.1 — ISO/API casing list
Sizes, masses, wall thickness, grade and applicable end-finish

Nominal
. linear
Labels @ (ﬁ:ﬁ;?:r mass b, thiz\ll(iltless Type of end-finish 4
T&C
N80
. ) b bt - Hao | 235 | mes | LSO Ty[:; 1,| S | c1off P11o | Q125
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4172 | 950] | 4500 | 950 | 0205 | Ps | Ps | Ps | — — € — — —
4172 | 1054 | 4500 | 1050 | 0224 | — | pse | PsB | — — N\ — — —
4172 | 1164 | 4500 | 1160 | 0250 | — |pPse| PB | PB | PB |PB | P | PB | |—
412 | 1354 | 4500 | 1350 | 0200 | — — | P | PB | PB| PB| P | PB||—
412 | 1514 | 4500 | 1510 | 0337 | — — — — & — — | P8 | PLB
5 | 1150 | 5000 | 1150 | 0220 | — PS | PS | — — — — — —
5 | 1300 | 5000 | 1300 | 0253 | — | PswB|PsB| — — — — — —
5 | 1500 | 5000 | 1500 | 0206 | — |PsB| PB | PLB | PB | PLB| P | PB | |—
5 | 1804 | 5000 | 1800 | 0362 | — — | PBYcPe | PB | PLB| P | PB | pLB
5 | 2144 | 5000 | 2140 | 0437 | — — | P ["P | PB | PLB| P | PB | pLB
5 | 2324 | 5000 | 2320 | 0478 | — — =~ | pB | PB | PB| P | PB | PLB
5 |241q | 5000 | 2410 | o500 | — — — | pB | PB | PB| P | PB | PLB
512 | 1404 | 5500 | 1400 | 0244 | Ps | Ps]| Ps | — — — — — —
512 | 1554 | 5500 | 1550 | 0275 | — | RSB | PstB | — — — — — —
512 | 17.04 | 5500 | 1700 | 0304 | — JPsB| PB | PB | PB | PLB | P | PB | |—
512 | 2004 | 5500 | 2000 | 0.361 — — | P | PB | PB|PB]| P | PB||=
512 | 2304 | 5500 | 2300 | 0415 | . = — | P | PB | PB | PB]| P | PB | pLB
512 | 2684 | 5500 | 2680 | 0.500 fn — — — — P P — —
512 | 2074 | 5500 | 2070 | o562’} — — — — — P P — —
512 | 326Q | 5500 | 3260 | 0625/ | — — — — — P P — —
512 | 3534 | 5500 | 3530 |-6687 | — — — — — P P — —
512 | 3804 | 5500 | 3800120750 | — — — — — P P — —
512 | 4054 | 5500 | 4050 0812 | — — — — — P P — —
512 | 4314 | 5500 | 4310’ | 0875 | — — — — — P P — —
658 | 2004 | 6625 |2000 | 0288 | PS | PSLB | PSLB | — — — — — —
6568 | 2404 | 6625<))'2400 | 0352 | — |pPse| PB | PB | PB | PLB | P | PB | |—
6568 | 2804 | 6635 2800 | 0417 | — — | P | PB | PB|PB| P | PB|]|=
6568 | 32.04 | 4625 | 3200 | 0475 | — — — | P | PB | PB| P | PB | PLB
7 | 1704 77000 | 1700 | 0231 | Ps | — — — — — — — —
7 | 20007 7000 [ 2000 [ 0272 | PS | PS [ PS5 | = — — — — —
7 | 2300 | 7000 | 2300 | 0317 | — |pPsB| PB | PLB | PLB | PLB | P — —
7 | 2600 | 7.000 | 2600 | 0362 | — |pPse| PB | PB | PB | PLB | P | PB | —
7 | 2900 | 7.000 | 2000 | 0408 | — — | P | PB | PB|PB| P | PB| —
7 | 3200| 7000 | 3200 | 0453 | — — | P | PB | PB|PB| P | PB| —
7 | 3500| 7000 | 3500 | 0498 | — — — | pB | PB | PB| P | PB | PB
7 | 3800| 7000 | 3800 | 0540 | — — — | P | PB | PB| P | PB | PB
7 | 4270 | 7000 | 4270 | o625 | — — — — — P P — —
7 | 4640 | 7.000 | 4640 | 0687 | — — — — — P P — —
7 | s010| 7000 | 5010 | 0750 | — — — — — P P — —
7 | 5360 | 7000 | 5360 | 0812 | — — — — — P P — —
7 | s7.10| 7000 | 5710 | 0875 | — — — — — P P — —

See notes at end of table.
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I1ISO 11960:2011(E)

Table E.1 (continued)

Nominal
. linear
Labels @ (ﬁ:ﬁ;?:r mass > thiz\ll(iltless Type of end-finish 4
T&C
D ¢ J55 Lso |.N80 | cgo

1 2 in b/t in H40 K55 M65 R95 Ty[:; 1, Tos C110 P110 Q125

1 2 3 4 5 6 7 8 9 10 11 12 13 14
7-5/8 | 24.00 7.625 24.00 0.300 PS — — — — — — — —
7-5/8 | 26.20 7.625 26.40 0.328 — PSLB PSLB PLB PLB PLB P — —
7-5/ 79.70 7625 79.70 0375 p p PLB PLB PLB PLB P LB —
7-5/ 33.70 7.625 33.70 0.430 — — PLB PLB PLB PLB P PLB —
7-51 39.00 7.625 39.00 0.500 — — — PLB PLB PLB R PLB PLB
7-51 42.80 7.625 42.80 0.562 — — — PLB PLB PLB P PLB PLB
7-5/ 45.30 7.625 45.30 0.595 — — — PLB PLB PLB P PLB PLB
7-5/ 47.10 7.625 47.10 0.625 — — — PLB PLB PLB P PLB PLB
7-5/ 51.20 7.625 51.20 0.687 — — — — — P P — —
7-5/ 55.30 7.625 55.30 0.750 — — — — — P P — —
7-3/4 46.10 7.750 46.10 0.595 — — — P P P P P P
8-5/ 24.00 8.625 24.00 0.264 — PS PS — — — — — —
8-5/ 28.00 8.625 28.00 0.304 PS — PS — — — — — —
8-5/ 32.00 8.625 32.00 0.352 PS PSLB PSLB - — — — — —
8-5/ 36.00 8.625 36.00 0.400 — PSLB | PSLB PLB PLB PLB P — —
8-5/ 40.00 8.625 40.00 0.450 — — PLB PLB PLB PLB P PLB —
8-5/ 44.00 8.625 44.00 0.500 — — < PLB PLB PLB P PLB —
8-5/ 49.00 8.625 49.00 0.557 — — — PLB PLB PLB P PLB PLB
9-5/ 32.30 9.625 32.30 0.312 PS — — — — — — — —
9-5/ 36.00 9.625 36.00 0.352 PS PSLB. PSLB — — — — — —
9-5/ 40.00 9.625 40.00 0.395 — PSLB PSLB PLB PLB PLB P — —
9-5/ 43.50 9.625 43.50 0.435 — — PLB PLB PLB PLB P PLB —
9-5/ 47.00 9.625 47.00 0.472 — — PLB PLB PLB PLB P PLB PLB
9-5/ 53.50 9.625 53.50 0.545 — — — PLB PLB PLB P PLB PLB
9-5/ 58.40 9.625 58.40 0.595 — — — PLB PLB PLB P PLB PLB
9-5/ 59.40 9.625 59.40 0.609 — — — — — P P — —
9-5/ 64.90 9.625 64.90 o672 — — — — — P P — —
9-5/ 70.30 9.625 70.30 0.734 — — — — — P P — —
9-5/ 75.60 9.625 75.60 0.797 — — — — — P P — —
10-34 | 32.75 10.750 3275 0.279 PS — — — — — — — —
10-34 | 40.50 10.750 24050 0.350 PS PSB PSB — — — — — —
10-34 | 45.50 10.750 45.50 0.400 — PSB PSB — — — — — —
10-34 | 51.00 10.750 51.00 0.450 — PSB PSB PSB PSB PSB P PSB —
10-3K | 55.50 10750 55.50 0.495 — — PSB PSB PSB PSB P PSB —
10-3¢ | 60.70 10750 60.70 0.545 — — — — — PSB P PSB PSB
10-3¢ | 65.70 10.750 65.70 0.595 — — — — — PSB P PSB PSB
10-34 | 73:20 10.750 73.20 0.672 — — — — — P P — —
10-34 [779.20 10.750 79.20 0.734 — — — — — P P — —
10-34 1_85.30 10.750 85.30 0.797 — — — — — P P — —
11-3/4 | 42.00 11.750 42.00 0.333 PS — — — — — — — —
11-3/4 | 47.00 11.750 47.00 0.375 — PSB PSB — — — — — —
11-3/4 | 54.00 11.750 54.00 0.435 — PSB PSB — — — — — —
11-3/4 | 60.00 11.750 60.00 0.489 — PSB PSB PSB PSB PSB P PSB PSB
11-3/4 | 65.00 11.750 65.00 0.534 — — — P P P P P P
11-3/4 | 71.00 11.750 71.00 0.582 — — — P P P P P P
13-3/8 | 48.00 13.375 48.00 0.330 PS — — — — — — — —
13-3/8 | 54.50 13.375 54.50 0.380 — PSB PSB — — — — — —
13-3/8 | 61.00 13.375 61.00 0.430 — PSB PSB — — — — — —
13-3/8 | 68.00 13.375 68.00 0.480 — PSB PSB PSB PSB PSB P PSB —
13-3/8 | 72.00 13.375 72.00 0.514 — — — PSB PSB PSB P PSB PSB

See notes at end of table.
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ISO 11960:2011(E)

Table E.1 (continued)

Nominal
. linear
a Outside i Wall o d
Labels diameter mascs thickness Type of end-finish
T&C
N80
D t J55 L80 C90

1 2 in Ib/it in H40 K55 M65 R95 Ty[:; 1, To5 c110 P110 Q125

1 2 3 4 5 6 7 8 9 10 11 12 13 14

16 65.00 16.000 65.00 0.375 PS —_ —_ —_ —_ —_ —_ —_ —_

16 75.00 16.000 75.00 0.438 —_ PSB PSB —_ —_ —_ —_ —_ —_

16 84.0( 16.000 o4.00 0.495 — PSB PSB — — — — — —

16 109.0p | 16.000 109.00 0.656 — P — P P — — P P
18-5/8 | 87.5( 18.625 87.50 0.435 PS PSB PSB — — — —_ =X —_

20 94.0( 20.000 94.00 0.438 PSL PSLB PSLB —_ —_ —_ —_ 4 —_

20 106.5p | 20.000 106.50 0.500 —_ PSLB PSLB —_ —_ —_ —_ —_ —_

20 133.0p [ 20.000 133.00 0.635 —_ PSLB —_ —_ —_ —_ o —_ —_
P = Plain-end, S § Short round thread, L = Long round thread, B = Buttress thread.
a Labels are fpr information and assistance in ordering.
b Nominal lingar masses (col. 4) are shown for information only.

€ The densiti

accurate for martgnsitic chromium steels. A mass correction factor of 0,989 may be used.

d

Buttress caging is available with regular, special clearance couplings or special clearance couplings Withspecial bevel.

s of martensitic chromium steels (L80 Types 9Cr and 13Cr) are different from carbon steels:;, The masses shown are therefqre not

NOTE The taQ

172

le "ISO/API plain-end casing liner list — Grade J55" has been deleted.
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Table E.2 — ISO/API tubing list
Sizes, masses, wall thickness, grade and applicable end-finish

I1ISO 11960:2011(E)

Nominal Iigear
Labels . masses & Wall
utside o | Ext. nteg, | thick- Type of end-finish
1 2 upset | upset joint ness
T&C T&C
NU EU J D t H40 J55 L80 N80 C90 T95 P110
T&C T&C in Ib/ft Ib/ft Ib/ft in R95 [Type1, Q

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1.050 | 1.14 1.20 — 1.050 1.14 1.20 — 0.113 PNU PNU PNU PNU PNU PNU —
1.050 443 454 4656 448 454 0454 P P P4 Py P4 PU PU
1.315 1.70 1.80 1.72 1.315 1.70 1.80 1.72 0.133 | PNUI | PNUI | PNUI | PNUI | PNUK] PNUI —
1.319 | 2.19 2.24 — 1.315 2.19 2.24 — 0.179 PU PU PU PU RU PU PU
1.660 | 2.09 — 2.10 1.660 — — 2.10 0.125 Pl Pl — — — — —
1.660 | 2.30 2.40 2.33 1.660 2.30 2.40 2.33 0.140 | PNUI | PNUI | PNUI | PNUD | PNUI | PNUI —
1.660 | 3.03 3.07 — 1.660 3.03 3.07 — 0.191 PU PU PU RU PU PU PU
1.900 | 2.40 — 2.40 1.900 — — 2.40 0.125 Pl Pl — — — — —
1.90q | 2.75 2.90 2.76 1.900 2.75 2.90 2.76 0.145 | PNUI | PNUI | PNUI | PNUI | PNU I | PNUI —
1.90q | 3.65 3.73 — 1.900 3.65 3.73 — 0.200 PU PU PU PU PU PU PU
1.90q | 4.42 — — 1.900 4.42 — — 0.250 — —£ P — P P —
1900 | 5.15 — 1.900 5.15 — — 0.300 — < P — P P —
2.063 | 3.24 — 3.25 2.063 — — 3.25 0.156 Pl Pl Pl Pl Pl Pl —
2.063 | 4.50 — — 2.063 4.50 — — 0.225 P P P P P P P
2-3/8| | 4.00 — — 2.375 4.00 — — 0.167 PN PN PN PN PN PN —
2-3/8 | 4.60 4.70 — 2.375 4.60 4.70 — 0.190 PNU PNU PNU PNU PNU PNU PNU
2-3/8| | 5.80 5.95 — 2.375 5.80 5.95 — 0.254 — — PNU PNU PNU PNU PNU
2-3/8 | 6.60 — — 2.375 6.60 — — 0.295 — — P — P P —
2-3/8] 7.35 7.45 — 2.375 7.35 7.45 — 0.336 — — PU — PU PU —
2-7/8| | 6.40 6.50 — 2.875 6.40 6.50 - 0.217 PNU PNU PNU PNU PNU PNU PNU
2-7/8] 7.80 7.90 — 2.875 7.80 7.90 N— 0.276 — — PNU PNU PNU PNU PNU
2-7/8| | 8.60 8.70 — 2.875 8.60 8.70 — 0.308 — — PNU PNU PNU PNU PNU
2-7/8 | 9.35 9.45 — 2.875 9.35 945 — 0.340 — — PU — PU PU —
2-7/8f | 10.50 — — 2.875 10.50. — — 0.392 — — P — P P —
2-7/8f | 11.50 — — 2.875 11.50 — — 0.440 — — P — P P —
3-1/2 7.70 — — 3.500 .70 — — 0.216 PN PN PN PN PN PN —
3-1/2) | 9.20 9.30 — 3.500 9.20 9.30 — 0.254 PNU PNU PNU PNU PNU PNU PNU
3-1/2| | 10.20 — — 3.500 10.20 — — 0.289 PN PN PN PN PN PN —
3-1/2) | 12.70 | 12.95 — 3.500 12.70 | 12.95 — 0.375 — — PNU PNU PNU PNU PNU
3-1/2| | 14.30 — — 3.500 14.30 — — 0.430 — — P — P P —
3-1/2| | 15.50 — - 3.500 15.50 — — 0.476 — — P — P P —
3-1/2) | 17.00 — o 3.500 17.00 — — 0.530 — — P — P P —

4 9.50 — — 4.000 9.50 — — 0.226 PN PN PN PN PN PN —

4 10.70 | 14.00 — 4.000 — 11.00 — 0.262 PU PU PU PU PU PU —

4 13.20 - — 4.000 13.20 — — 0.330 — — P — P P —

4 16.16 — — 4.000 16.10 — — 0.415 — — P — P P —

4 18:90 — — 4.000 18.90 — — 0.500 — — P — P P —

4 22.20 — — 4.000 22.20 — — 0.610 — — P — P P —
4-1/2 | 12.60 | 12.75 — 4.500 12.60 | 12.75 — 0.271 PNU PNU PNU PNU PNU PNU —
4-1/2 | 15.20 — — 4.500 15.20 — — 0.337 — — P — P P —
4-1/2 |1 17.00 — — 4.500 17.00 — — 0.380 — — P — P P —
4-1/2 |1 18.90 — — 4.500 18.90 — — 0.430 — — P — P P —
4-1/2 | 21.50 — — 4.500 21.50 — — 0.500 — — P — P P —
4-1/2 | 23.70 — — 4.500 23.70 — — 0.560 — — P — P P —
4-1/2 | 26.10 — — 4.500 26.10 — — 0.630 — — P — P P —
P = Plain-end, N = Non-upset threaded and coupled, U = External upset threaded and coupled, | = Integral joint.

a
b

Nominal linear masses (col. 6, 7 & 8) are shown for information only.

The densities of martensitic chromium steels (L80 types 9Cr and 13Cr) are different from carbon steels. The masses shown are therefore not accurate
for martensitic chromium steels. A mass correction factor of 0.989 may be used.
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ISO 11960:2011(E)

Table E.3 — Process of manufacture and heat treatment

Tempering temperature
Group Grade Type Manufacturing process @ Heat treatment °F
min.
1 2 3 4 5 6
1 H40 — S or EW — —
Js5 — S or EW —b —
K55 — S orEW —b —
N80 1 S orEW c —
N80 Q S or EW Q —
R95 — S or EW Q¢ 1000
2
M65 — S orEW e —
L80 1 S or EW Q 1050
L8O 9Cr S Qf 1100
L8O 13Cr S Qf 1100
C90 1 S Q 1150
T95 1 S Q 1200
£110 — S Q 1200
3 P110 — SorEwgh Q —
4 0125 1 SorEwWN Q —

a S = seamleqs process; EW = electric-welded process.

agreement.

d  Includes the method of interrupted quenching followed by controlled cooling.

normalised (N), nprmalised and tempered (N&T), or quenched and tempered (Q).

f Types 9Cr gnd 13Cr may be air-quenched.

g Special chefnical requirements for electric-welded P110 pipe are specified.in Table E.4.
h

c Full-body, fyll-length heat treament is mandatory. At the manufacturer's option, normalised or nermalised and tempered.

Products shgll be heat-treated full-body, full-length. Special requirements.tinique to electric-welded P110 and Q125 are specified in A.6 SR11.

b Full-body, fdll-length normalized, normalized and tempered or quenched and tempered at the manufacturer's option or as specified on the purchase

e Full-body, {ull-length heat-treatment is mandatory. At the manufacturer's option or, ‘as’ specified on the purchase agreement the product may be
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Table E.4 — Chemical composition, mass fraction (%)

I1ISO 11960:2011(E)

Group | Grade | Type : C : Mn : Mo : Cr Ni Cu P S Si
min. max. min. max. min. max. min. max. max. max. max. max. max.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 H40 —_ — —_ —_ —_ —_ —_ —_ —_ —_ — 0.030 0.030 —
J55 — — | =1 =1 = — — — | — ] — ] — [ o003 [o003 | —
Kss | — — | =1 =1 = — — — | — ] — ] — [ o003 [o003 | —
N80 1 — | =1 =1 = — — — | — ] — ] = [ o003 [o003 | —
N80 Q — | =1 =1 = — — — | — [ — 1 — [ o003 [o003 [ —
RO5 | — — Jo45¢] — [ 190 | — — — | — | — ] — [ 0030 [ 0030 [ 045
2 M65 — — — — — — — — — — — 0.030 0.030 —
L80 1 — Jo43a] — (190 | — — — | — [ o025 035 0.030nr 0030 [ 045
180 | ocr | — [ o015 | 030 [ 0.60 [ 0.90 110 | 800 | 10.0 | 050 | 0.25 | 0.020~][0.010 | 1.00
L80 13Cr | 0.15 | 0.22 | 0.25 | 1.00 — — 12.0 | 14.0 | 0.50 | 0.25 | [0l020 0.010 | 1.00
C90 1 — 0.35 — 120 | 0.25P 0.85 — 1.50 | 0.99 — 0.020 0.010 —
T95 1 — 0.35 — 120 | 0.25d 0.85 0.40 | 1.50 | 0.99 o 0.020 0.010 —
C110 —_ —_— 0.35 —_— 1.20 0.25 1.00 0.40 1.50 | 0.99 - 0.020 0.005 —
3 P110 € — — — — — — — — £ — | 0.030€|p.030¢ | —
4 Q125 1 — 0.35 1.35 — 0.85 — 1.50 {~099 — 0.020 0.010 —
@ The farbon content for L80 may be increased up to 0.50 % max. if the product is oil-quenched.
b The olybdenum content for Grade C90 Type 1 has no minimum tolerance if the wall thickness i less than 0.700 in.
€ The garbon content for R95 may be increased up to 0.55 % max. if the product is oil-quenched.
dThe nolybdenum content for T95 Type 1 may be decreased to 0.15 % min. if the wall thickness is less than 0.700 in.
€ For W Grade P110, the phosphorus content shall be 0.020 % max. and the sulfur content 0.010 % max.
NL = np limit. Elements shown shall be reported in product analysis.
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ISO 11960:2011(E)

Table E.5 — Tensile and hardness requirements

Total Yield Tensile Hardness @ e Allowable
| . h h Specified wall hard
Group Grade Type elongation stren_gt stre_ngt thickness ardness
under load ksi min. max. variation
% min. max. ksi HRC HBW in HRC
1 2 3 4 5 6 7 8 9 10 11
1 H40 — 0.5 40 80 60 — — — —
J55 — 0.5 55 80 75 — — — —
K55 — 0.5 55 80 95 — — — —
N80 1 0.5 80 110 100 — — — —
N80 Q 0.5 80 110 100 — — — —
RI5 — 0.5 95 110 105 — — — =
2 M65 — 0.5 65 85 85 22 235 — —
| .80 1 0.5 80 95 95 23 241 — —
.80 9Cr 0.5 80 95 95 23 241 — =
.80 13Cr 0.5 80 95 95 23 241 — =
C90 1 0.5 90 105 100 25.4 255 <0.500

0.501 to 0.749
0.750 to 0.999
>1.000

o  Nid » B )
o O O o

T95 1 0.5 95 110 105 25.4 255 <0.500

0.501 to 0.749

0.750 to 0.999
>1.000

fa N d » B N2
o O O o

110 — 0.7 110 120 115 30 286 <0.500

0.501 to 0.749

0.750 to 0.999
>1.000

far Sl d » B a0
o O o o

3 110 — 0.6 110 140 125 — — — —

4 P125 1 0.65 125 150 135 o — < 0.500

0.501 to 0.749
> 0.750

o
o O o

In case of dfspute, laboratory Rockwell-C hardness testing shall be used as the referee method.

b No hardnes$ limits are specified,/but the maximum variation is restricted as a manufacturing control in accordance with 7.8 and 7.9.
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Table E.6 — Elongation table

I1ISO 11960:2011(E)

Minimum elongation in 2.0 in

%

Tensile test specimen Grade
kss | N8O-11 pos
H40 J55 M65 L80 Ng:é) T95 C110 | P110 | Q125
Specified wall thickness Specified minimum tensile strength
Specimen in ksi
area Specimen | Specimen | Specimen
in? width width width 60 75 85 95 | 100 | 105 | 115 | 125 | 135
34in 1in 1% in
1 2 3 4 5 6 7 8 9 10 11 12 13
0750 >0.994 >0.746 > 0.497 30 24 22 20 19 18 16 15 14
0J740 0.980-0.993 | 0.735-0.745 | 0.490-0.496 29 24 22 19 19 18 16 15 14
0J730 0.967-0.979 | 0.726-0.734 | 0.484-0.489 29 24 21 19 19 18 16 15 14
0J720 0.954-0.966 | 0.715-0.725 | 0.477-0.483 29 24 21 19 19 18 16 15 14
0J710 0.941-0.953 | 0.706-0.714 | 0.471-0.476 29 24 21 19 18 18 16 15 14
0J700 0.927-0.940 | 0.695-0.705 | 0.464-0.470 29 24 21 19 18 18 16 15 14
0690 0.914-0.926 | 0.686-0.694 | 0.457-0.463 29 24 21 19 18 18 16 15 14
0680 0.900-0.913 | 0.675-0.685 | 0.450-0.456 29 24 21 19 18 18 16 15 14
0670 0.887-0.899 | 0.666-0.674 | 0.444-0.449 29 24 21 19 18 17 15 15 14
0660 0.874-0.886 | 0.655-0.665 | 0.437-0.443 29 24 21 19 18 17 15 15 14
0650 0.861-0.873 | 0.646-0.654 | 0.431-0.436 29 23 21 19 18 17 15 15 14
0640 0.847-0.860 | 0.635-0.645 | 0.424-0.430 29 23 24 19 18 17 15 15 14
0630 0.834-0.846 | 0.626-0.634 | 0.417-0.423 29 23 21 19 18 17 15 15 14
0620 0.820-0.833 | 0.615-0.625 | 0.410-0.416 28 23 21 19 18 17 15 15 14
0610 0.807-0.819 | 0.606-0.614 | 0.404-0.409 28 23 21 19 18 17 15 15 14
05600 0.794-0.806 | 0.595-0.605 | 0.397-0.403 28 23 21 19 18 17 15 15 14
04690 0.781-0.793 | 0.586-0.594 | 0.391-0.396 28 23 21 19 18 17 15 15 14
04680 0.767-0.780 | 0.575-0.585 | 0.384-0.390 28 23 21 19 18 17 15 14 14
0670 0.754-0.766 | 0.566-0.574 | 0.377-0.883 28 23 20 18 18 17 15 14 13
04660 0.740-0.753 | 0.555-0.565 | 0.370-0:376 28 23 20 18 18 17 15 14 13
0650 0.727-0.739 | 0.546-0.554 | 0.364-0.369 28 23 20 18 18 17 15 14 13
0640 0.714-0.726 | 0.535-0.545 {,0.357-0.363 28 23 20 18 17 17 15 14 13
0630 0.701-0.713 | 0.526-0.534,\"0.351-0.356 28 23 20 18 17 17 15 14 13
0620 0.687-0.700 | 0.515-0.525 | 0.344-0.350 27 22 20 18 17 17 15 14 13
05610 0.674-0.686 | 0.506-0.514 | 0.337-0.343 27 22 20 18 17 17 15 14 13
0500 0.660-0.673 | 0.495-0.505 | 0.330-0.336 27 22 20 18 17 16 15 14 13
0490 0.647-0.659.4+0.486-0.494 | 0.324-0.329 27 22 20 18 17 16 15 14 13
0480 0.634-0.646 | 0.475-0.485 | 0.317-0.323 27 22 20 18 17 16 14 14 13
0470 0.621-0.633 | 0.466-0.474 | 0.311-0.316 27 22 20 18 17 16 14 14 13
0460 04607-0.620 | 0.455-0.465 | 0.304-0.310 27 22 20 18 17 16 14 14 13
0450 0:694-0.606 | 0.446-0.454 | 0.297-0.303 27 22 20 18 17 16 14 14 13
04440, 0.580-0.593 | 0.435-0.445 | 0.290-0.296 27 22 19 18 17 16 14 14 13
0430 0.567-0.579 | 0.426-0.434 | 0.284-0.289 26 22 19 17 17 16 14 14 13
0.420 0U.554-0.566 | U.415-0.425 | U.277-0.283 26 27 T9 T7 T7 6 (3 14 13
0.410 0.541-0.553 | 0.406-0.414 | 0.271-0.276 26 21 19 17 17 16 14 14 13
0.400 0.527-0.540 | 0.395-0.405 | 0.264-0.270 26 21 19 17 16 16 14 13 13
0.390 0.514-0.526 | 0.386-0.394 | 0.257-0.263 26 21 19 17 16 16 14 13 12
0.380 0.500-0.513 | 0.375-0.385 | 0.250-0.256 26 21 19 17 16 16 14 13 12
0.370 0.487-0.499 | 0.366-0.374 | 0.244-0.249 26 21 19 17 16 16 14 13 12
0.360 0.474-0.486 | 0.355-0.365 | 0.237-0.243 26 21 19 17 16 15 14 13 12
0.350 0.461-0.473 | 0.346-0.354 | 0.231-0.236 25 21 19 17 16 15 14 13 12
0.340 0.447-0.460 | 0.335-0.345 | 0.224-0.230 25 21 18 17 16 15 14 13 12
0.330 0.434-0.446 | 0.326-0.334 | 0.217-0.223 25 21 18 17 16 15 13 13 12
0.320 0.420-0.433 | 0.315-0.325 | 0.210-0.216 25 20 18 16 16 15 13 13 12
0.310 0.407-0.419 | 0.306-0.314 | 0.204-0.209 25 20 18 16 16 15 13 13 12
0.300 0.394-0.406 | 0.295-0.305 | 0.197-0.203 25 20 18 16 16 15 13 13 12
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ISO 11960:2011(E)

Table E.6 (continued)

Minimum elongation in 2.0 in
%

Tensile test specimen Grade
kss | N8O-11 pos
H40 J55 M65 N80Q C110 | P110 | Q125
L80 T95
C90
Specified wall thickness Specified minimum tensile strength
Specimen in ksi
a.re;a Specimen | Specimen | Specimen
in width width width 60 75 85 95 100 105 115 125 135
34in 1in 1% in

1 2 3 4 5 6 7 8 9 10 11 12 13

0.290 0.381-0.393 | 0.286-0.294 | 0.191-0.196 24 20 18 16 15 15 13 13 12

0.280 0.367-0.380 | 0.275-0.285 | 0.184-0.190 24 20 18 16 15 15 13 13 12

0.270 0.354-0.366 | 0.266-0.274 | 0.177-0.183 24 20 18 16 15 15 13 12 12

0.260 0.340-0.353 | 0.255-0.265 | 0.170-0.176 24 20 17 16 15 14 13 12 12

0.250 0.327-0.339 | 0.246-0.254 | 0.164-0.169 24 19 17 16 15 14 13 12 11

0.240 0.314-0.326 | 0.235-0.245 | 0.157-0.163 24 19 17 16 15 14 13 12 11

0.230 0.301-0.313 | 0.226-0.234 | 0.151-0.156 23 19 17 15 15 14 13 12 11

0.220 0.287-0.300 | 0.215-0.225 | 0.144-0.150 23 19 17 15 15 14 12 12 11

0.210 0.274-0.286 | 0.206-0.214 | 0.137-0.143 23 19 17 15 14 14 12 12 11

0.200 0.260-0.273 | 0.195-0.205 | 0.130-0.136 23 19 17 15 14 14 12 12 11

0.190 0.247-0.259 | 0.186-0.194 | 0.124-0.129 22 18 16 15 14 14 12 12 11

0.180 0.234-0.246 | 0.175-0.185 | 0.117-0.123 22 18 16 15 14 13 12 11 11

0.170 0.221-0.233 | 0.166-0.174 | 0.111-0.116 22 18 16 15 14 13 12 11 11

0.160 0.207-0.220 | 0.155-0.165 | 0.104-0.110 22 18 16 14 14 13 12 11 10

0.150 0.194-0.206 | 0.146-0.154 | 0.097-0.103 21 18 16 14 14 13 11 11 10
0.140 0.180-0.193 | 0.135-0.145 | 0.090-0.096 21 17 15 14 13 13 11 11 10
0.130 0.167-0.179 | 0.126-0.134 | 0.084-0.089 21 17 15 14 13 13 11 11 10
0.120 0.154-0.166 | 0.115-0.125 | 0.077-0.083 20 17 15 14 13 12 11 11 10
0.110 0.141-0.153 | 0.106-0.114 | 0.071-0.076 20 16 15 13 13 12 11 10 9.5
0.100 0.127-0.140 | 0.095-0.105 | 0.064-0.070 20 16 14 13 12 12 11 10 9.5
0.090 0.114-0.126 | 0.086-0.094 | 0.057-0.063 19 16 14 13 12 12 10 10 9.5
0.080 0.100-0.113 | 0.075-0.085 | 0.050-0:056 19 15 14 12 12 11 10 10 9

NOTE The calculations of the elongation requirements| aré based on the cross-sectional area in column 1 which is shown rounded to three sigfificant
figures. The appl|cable wall thickness ranges shown inycolumns 2, 3, and 4 were calculated based on the specified specimen width (shown abdve the
column numbers|2, 3, and 4) taking into account the rounding rules for the specimen area (i.e. to three significant figures) but with the wall thigkness
rounded down to fwo significant figures for SI ynits=¥Vhen making these wall thickness ranges for USC units 3 significant figures are used.
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I1ISO 11960:2011(E)

Table E.7 — Critical thickness for couplings with API threads

Dimensions in inches

Critical thickness for couplings
Label 1 Special-clearance
NU EU EU BC BC LC SC
1 2 3 4 5 6 7 8
1.050 0.169 0.211 — — — — —
1.315 0.211 0.258 — — — — —
1.660 0.239 0.240 —_ —_ —_ —_ —_
1.900 0.196 0.251 — — — — —
2-3/8 0.304 0.300 0.224 — — — —
2-7/8 0.380 0.358 0.254 — — — —
3-1/2 0.451 0.454 0.294 — — — —
4 0.454 0.458 — — — — —
4-1/2 0.435 0.493 —_ 0.259 0.322 0.349 0.337
5 — — — 0.266 0.360 0.392 0.372
5-1/2 — — — 0.268 0.356 0-389 0.370
6-5/8 —_ —_ —_ 0.274 0.469 0.508 0.485
7 — — — 0.280 0.420 0.458 0.430
7-5/8 — — — 0.348 0.536 0.573 0.546
8-5/8 —_ —_ —_ 0.352 0.602 0.647 0.612
9-5/8 — — — 0.352 0.602 0.657 0.614
10-3/4 — — — 0.352 0.602 — 0.618
11-3/4 —_ —_ —_ —_ 0.602 —_ 0.618
13-3/8 — — — — 0.602 — 0.618
16 — — — — 0.667 — 0.632
18-5/8 —_ —_ —_ — 0.854 —_ 0.819
20 — — — = 0.667 0.673 0.634
NOTE The coupling blank thickness is greater than indicated above,due to thread height and manufacturing allowance tp avoid black
crgst threads.

Table E.8 — Acceptable size impact specimens and absorbed energy reduction fa

Ctor

Test specimen size

Specimen dimensions

Reduction factor

mm
Full size 10.0x 10.0 1.00
Ya-size 10.0x7.5 0.80
Ve-size 10.0x 5.0 0.55

Table E.9 — Hierarchy of test specimen orientation and size

Choice Orientation Size
qst Transverse Full size
2ond Transverse Y4-size
ard Transverse Ys-size
4th Longitudinal Full size
5th Longitudinal Ya-size
gth Longitudinal Yo-size

© 1SO 2011 — All rights reserved
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ISO 11960:2011(E)

Table E.10 — Charpy impact test specimen requirements for couplings, coupling stock, coupling

material, coupling blanks and accessory material Grades J55 and K55

absorbed energy)|
requirement and

T is the tra
L is the lond
10 = full siz
7 = Ya-size (
5 = Ys-size (
A =no temg
B =5 °F red
C =10 °F rqg
D =15 °F rg
E =20 °F rg

requirement (foot pounds) and the temperature reduction (A, B; G D or E), according to the following code. Both the absorbed
he test temperature reduction requirement are adjusted for the test'specimen size indicated.

verse specimen orientation (see Figure D.11)
itudinal specimen orientation (see Figure D.11)
(i.e. 10 mm x 10 mm)
.. 10 mm x 7.5 mm)
.e. 10 mm x 5 mm)
erature reduction
uction
duction
duction
duction

API connection type and CVN specimen orientation, size, energy and temperature reduction
Label 1 NU EU Special-clearance P BC LG sc
EU BC

1 2 3 4 5 6 7 8
1.050 a L-5-11-A — — — — —
1.315 L-5-11 A L-7-16-A — — — — —
1.660 L-5-11-B L-5-11-B — — — — —
1.900 L-5-11-A L-7-16-B — — — — —
2-3/8 L-7-16-A L-7-16-A L-7-16-A — — — —
2-7/8 L-10-20-A L-10-20-A L-10-20-A — — — —
3-1/2 T-5-8-E T-5-8-E T-5-8-D — — — —

4 T-7-12-B T-7-12-B — L-7-16-A — — —
4-1/2 T-7-12-B T-7-12-B — T-5-8-C L-7-16-A L-10-20-A L-10-2D-A
5 — — — T-5-8-C T-5-8-D T-5-8-D T-5-81D
5-1/2 — — — T-10-15-A T-5-8-D T-5-8:D T-5-81D
6-5/8 — — — T-7-12-A T-10-15-A T-10%15-A T-10-1p-A

7 — — — T-10-15-A T-7-12-A T-10-15-A T-7-13-B
7-5/8 — — — T-10-15-A T-10-15-A T-10-15-A T-10-1p-A
8-5/8 — — — T-10-15-A T-10-15-A T-10-15-A T-10-1p-A
9-5/8 — — — T-10-15-A T-10-15-A T-10-15-A T-10-1p-A
10-3/4 — — — — T-10-15%A — T-10-1p-A
11-3/4 — — — — TA0-15-A — T-10-1p-A
13-3/8 — — — — F-10-15-A — T-10-1p-A

16 — — — — T-10-15-A — T-10-1p-A
18-5/8 — — — — T-10-15-A — T-10-1p-A

20 — — — — T-10-15-A T-10-15-A T-10-1p-A

NOTE In| this table, the specimen orientation (T or L) is followed by the minimium specimen size (10, 7 or 5) which is followed by the mihimum

Energy

Not thick en|
The above

bugh to test.
ssumes that special-gl€arance couplings are machined from regular coupling blanks.
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I1ISO 11960:2011(E)

Table E.11 — Charpy impact test specimen requirements for couplings, coupling stock, coupling

material, coupling blanks and accessory material Grade L80 all types

API connection type and CVN specimen orientation, size and energy

1
4
1

g

is the transverse specimen orientation (see Figure D.11)

is the longitudinal specimen orientation (see Figure D.11)

0 = full size (i.e. 10 mm x 10 mm)
= Y4-size (i.e. 10 mm x 7.5 mm)
= Yo-size (i.e. 10 mm x 5 mm)

Label 1 NU EU Special-clearance P BC LG sC
EU BC
1 2 3 4 5 6 7 8
1.050 a L-5-16 —_ —_ —_ — —_
1.315 L-5-16 L-7-24 —_ —_ —_ — —_
1.660 L-5-16 L-5-16 — — — — —
1.900 L-5-16 L-7-24 — — — — —
2-3/8 L-7-24 L-7-24 L-7-24 — — — —
2-7/8 L-10-30 L-10-30 L-10-30 —_ —_ — —_
3-1/2 T-5-8 T-5-8 T-5-8 —_ —_ — —_
4 T-7-12 T-7-12 —_ —_ —_ —- —_
4-1/2 T-7-12 T-7-12 — L-7-24 L-7-24 L~10-30 —
5 — — — T-5-8 T-5-8 1=5-8 —
5-1/2 — — — T-5-8 T-5-8 T-5-8 —
6-5/8 —_ —_ —_ T-10-15 T-10-15 T-10-15 —_
7 —_ —_ —_ T-7-12 T-7-12 T-10-15 —_
7-5/8 —_ —_ —_ T-10-15 T-10-15 T-10-15 —_
8-5/8 — — — T-10-15 T«10-15 T-10-15 —
9-5/8 — — — T-10-15 T10-15 T-10-16 —
0-3/4 — — — T-10-15 T-10-15 — T-10-15
1-3/4 —_ —_ —_ —_ T-10-15 — T-10-15
3-3/8 —_ —_ —_ — T-10-15 — T-10-15
16 —_ —_ —_ N T-10-16 — T-10-15
8-5/8 — — — — T-10-18 — T-10-18
20 — — — — T-10-16 T-10-16 T-10-15
NOTE In this table, the specimen orientation (T or L) is followed-by<the minimum specimen size (10, 7 or 5) which is followed by the minimum
absorfjed energy requirement (foot pounds) according to the following (code. The absorbed energy requirement is adjusted for the tgst specimen size
indicafed.

ot thick enough to test.

he above assumes that special-clearafice)couplings are machined from regular coupling blanks.
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Table E.12 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade C90

API connection type and CVN specimen orientation, size and energy
Label 1 NU EU Special-clearance P BC LG sc
EU BC
1 2 3 4 5 6 7 8
1.050 a L-5-16 —_ —_ —_ — —_
1.315 L-5-16 L-7-24 —_ —_ —_ — —_
1.660 L-5-16 L-5-16 — — — — —
1.900 L-5-16 L-7-24 — — — — —
2-3/8 L-7-24 L-7-24 L-7-24 — — — —
2-7/8 L-10-30 L-10-30 L-10-30 —_ —_ — —
3-1/2 T-5-8 T-5-8 T-5-8 —_ —_ — —
4 T-7-12 T-7-12 —_ —_ —_ — —_
4-1/2 T-7-12 T-7-12 — L-7-24 L-7-24 L-10-30 —
5 — — — T-5-8 T-5-8 T-5-8 —
5-1/2 — — — T-5-8 T-5-8 T-5:8 —
6-5/8 —_ —_ —_ T-10-15 T-10-15 T-10:15 —_
7 —_ —_ —_ T-7-12 T-7-12 T310-15 —_
7-5/8 —_ —_ —_ T-10-15 T-10-15 T-10-16 —_
8-5/8 — — — T-10-15 T-10-16 T-10-17 —
9-5/8 — — — T-10-15 T-10-16 T-10-17 —
10-3/4 — — — T-10-15 T-10=16 — T-10-117
11-3/4 —_ —_ —_ —_ 1016 — T-10-17
13-3/8 —_ —_ —_ —_ T-10-16 — T-10-17
16 —_ —_ —_ —_ —_ —_ —_
18-5/8 — — — — — — —
20 — — — — — — —
NOTE In| this table, the specimen orientation (T or L) is followed by the minimium specimen size (10, 7 or 5) which is followed by the mihimum
absorbed energy| requirement (foot pounds) according to the following code. The(absorbed energy requirement is adjusted for the test specimgn size
indicated.
T is the transverse specimen orientation (see Figure D.11)
L is the londitudinal specimen orientation (see Figure D.11)
10 = full siz¢ (i.e. 10 mm x 10 mm)
7 = Y-size (|.e. 10 mm x 7.5 mm)
5 = Y5-size (|.e. 10 mm x 5 mm)
@ Not thick enpugh to test.
The above gssumes that special-clearance couplings are machined from regular coupling blanks.
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Table E.13 — Charpy impact test specimen requirements for couplings , coupling stock, coupling
material, coupling blanks and accessory material Grades N80 Type 1, N80Q, R95 and T95

API connection type and CVN specimen orientation, size and energy

indicated.

T is the transverse specimen orientation (see Figure D.11)
L is the longitudinal specimen orientation (see Figure D.11)
10 = full size (i.e. 10 mm x 10 mm)

1 = %-size (i.e. 10 mm x 7.5 mm)

g = Ys-size (i.e. 10 mm x 5 mm)

Label 1 NU EU Special-clearance P BC LC sc
EU BC

1 2 3 4 5 6 7 8
1.050 a L-5-16 — — — — —
1.315 L-5-16 L-7-24 — — — — —
1.660 L-5-16 L-5-16 — — — — —
1.900 L-5-16 L-7-24 — — — — —
2-3/8 L-7-24 L-7-24 L-7-24 — — — —
D-7/8 L-10-30 L-10-30 L-10-30 — — — —
3-1/2 T-5-8 T-5-8 T-5-8 — — — —

4 T-7-12 T-7-12 — — — — —
1-1/2 T-7-12 T-10-15 — L-7-24 L-7-24 L~10-30 —

5 — — — T-5-8 T-5-8 \F=5-8 —
5-1/2 — — — T-5-8 T-5-8 T-5-8 —
B-5/8 — — — T-10-15 T-10-15 T-10-16 —

7 — — — T-7-12 T-7-12 T-10-15 —
7-5/8 — — — T-10-15 T-10<16 T-10-17 —
3-5/8 — — — T-10-15 T-10-17 T-10-18 —
D-5/8 — — — T-10-15 T-10-17 T-10-18 —
0-3/4 — — — T-10-15 T-10-17 — T-10-17

1-3/4 — — — — T-10-17 — T-10-17
3-3/8 — — — — T-10-17 — T-10-17

16 — — — — — — —
8-5/8 — — — — — — —

20 — — — — — — —
NOTE In this table, the specimen orientation (T or L) is followedby~the minimum specimen size (10, 7 or 5) which is followed by the minimum

absorfled energy requirement (foot pounds) according to the following leode. The absorbed energy requirement is adjusted for the tdst specimen size

a N

ot thick enough to test.

The above assumes that special-clearancecouplings are machined from regular coupling blanks.
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Table E.14 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade P110

API connection type and CVN specimen orientation, size and energy
Label 1 NU EU Special-clearance P BC LC sc
EU BC

1 2 3 4 5 6 7 8
1.050 a L-5-16 — — — — —
1.315 L-5-16 L-7-24 — — — — —
1.660 L-5-16 L-5-16 — — — — —
1.900 L-5-16 L-7-24 — — — — —
2-3/8 L-7-25 L-7-25 L-7-24 — — — —
2-7/8 L-10-34 L-10-33 L-10-30 — — — —
3-1/2 T-5-10 T-5-10 T-5-8 — — — —

4 T-7-15 T-7-15 — — — — —
4-1/2 T-7-14 T-7-15 — L-7-24 L-7-26 L-10-33 —

5 — — — T-5-8 T-5-9 T-5-9 —
5-1/2 — — — T-5-8 T-5-9 T-5:9 —
6-5/8 — — — T-10-15 T-10-19 T-10-20 —

7 — — — T-7-12 T-7-14 T310-19 —
7-5/8 — — — T-10-16 T-10-20 T-10-21 —
8-5/8 — — — T-10-16 T-10-22 T-10-23 —
9-5/8 — — — T-10-16 T-10,22 T-10-23 —
10-3/4 — — — T-10-16 T-40:22 — T-10-22
11-3/4 — — — — T210-22 — T-10-22
13-3/8 — — — — T-10-22 — T-10-22

16 — — — — — — —
18-5/8 — — — — — — —

20 — — — — — — —
NOTE In|this table, the specimen orientation (T or L) is followed by the minifum specimen size (10, 7 or 5) which is followed by the mihimum

absorbed energy| requirement (foot pounds) according to the following code. The(absorbed energy requirement is adjusted for the test specimgn size
indicated.

T is the tranpverse specimen orientation (see Figure D.11)
L is the londitudinal specimen orientation (see Figure D.11)
10 = full siz¢ (i.e. 10 mm x 10 mm)

7 = Y-size (|.e. 10 mm x 7.5 mm)

5 = Ys-size (|.e. 10 mm x 5 mm)

Not thick enpugh to test.
The above 3ssumes that special-clearance couplings are machined from regular coupling blanks.
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Table E.15 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade Q125

indicated.

is the transverse specimen orientation (see Figure D.11)
is the longitudinal specimen orientation (see Figure D.11)

API connection type and CVN specimen orientation, size and energy
Label 1 Special-clearance 2 BC LC sc
BC
1 2 3 4 5
4-1/2 L-7-25 L-7-27 L-10-35 —_
5 T-5-9 T-5-10 T-5-10 —_
5-1/2 T-5-9 T-5-10 T-5-10 —
6-5/8 T-10-16 T-10-20 T-10-21 —
7 T-7-13 T-7-15 T-10-19 —
7-5/8 T-10-18 T-10-22 T-10-23 —_
8-5/8 T-10-18 T-10-23 T-10-24 —_
9-5/8 T-10-18 T-10-23 T-10-25 —_
10-3/4 T-10-18 T-10-23 — [-10-24
11-3/4 — T-10-23 — [-10-24
13-3/8 — T-10-23 — [-10-24
16 —_ —_ —_ —_
18-5/8 —_ —_ & —_
20 —_ —_ 3> —_
NOTE In this table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which is followed by the minimum
absorfled energy requirement (foot pounds) according to the following code. The absorbed energy\requirement is adjusted for the tdst specimen size

0 = full size (i.e. 10 mm x 10 mm)
= Ya-size (i.e. 10 mm x 7.5 mm)
= Ye-size (i.e. 10 mm x 5 mm)

1|he above assumes that special-clearance couplings are machined from regular coupling blanks.

Table E.16 — Transverse Charpy absorbed energy requirements for couplings, couplinlg stock,
coupling material, coupling blanks and accessory material

Maximum critical thickness for various grades Minimum

in transverse

absorbed

L80 C90 N80Q, R95, T95 c110 P110 Q125 e';flfbgy

1 2 3 4 5 6 7
0.652 0.550 0.505 0.428 0.307 0.258 15
0.721 0612 0.565 0.483 0.354 0.302 16
0.790 0675 0.625 0.538 0.401 0.346 17
0.860 0.738 0.685 0.593 0.448 0.390 18
0.929 0.800 0.745 0.648 0.495 0.434 19
0.998 0.863 0.805 0.702 0.542 0.478 20
1.067 0.926 0.864 0.757 0.589 0.521 21
0.988 0.924 0.812 0.636 0.565 22
1.051 0.984 0.867 0.683 0.609 23
1.044 0.922 0.730 0.653 24
0.976 0.777 0.697 25
1.031 0.824 0.741 26
0.871 0.785 27
0.918 0.828 28
0.965 0.872 29
1.012 0.916 30
0.960 31
1.004 32

special applications.

NOTE 2 Grade M65 is not mentioned in this table, because it is furnished with L80 Type 1 couplings.

For critical thickness greater than shown above, the requirements shall be according to the equations for the wall thickness and grade.

NOTE 1 Critical thicknesses greater than shown in Table E.8 are not applicable for couplings with API threads and are shown here for information for
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Table E.17 — Longitudinal Charpy absorbed energy requirements for couplings, coupling stock,
coupling material, coupling blanks and accessory material

Maximum critical thickness Minimum
in longitudinal
absorbed
L80 C90 N80Q, R95, T95 c110 P110 Q125 e’;telrsly
1 2 3 4 5 6 7
0.635 0.534 0.491 0.415 0.295 0.247 30
0.669 0.565 0.520 0.442 0.319 0.269 31
0.704 0.597 0.550 0.469 0.342 0.291 32
0.738 6-628 6-586 O49F 5-366 6343 33
0.773 0.659 0.610 0.524 0.389 0.335 34
0.808 0.691 0.640 0.552 0.413 0.357 35
0.842 0.722 0.670 0.579 0.436 0.379 36
0.877 0.753 0.700 0.606 0.460 0.401 37
0.912 0.785 0.730 0.634 0.483 0.423 38
0.946 0.816 0.760 0.661 0.507 0.445 39
0.981 0.847 0.790 0.689 0.530 0.467 40
1.015 0.879 0.819 0.716 0.554 0.489 41
0.910 0.849 0.743 0.577 07510 42
0.941 0.879 0.771 0.601 0.532 43
0.973 0.909 0.798 0.624 0.554 44
1.004 0.939 0.826 0.648 0.576 45
0.969 0.853 0.671 0.598 46
0.999 0.881 0.695 0.620 47
1.029 0.908 0718 0.642 48
0.935 0.742 0.664 49
0.963 0.765 0.686 50
For critical thickrless greater than shown above, the requirements shall be according te the equations for the wall thickness and grade.
NOTE 1 (ritical thicknesses greater than shown in Table E.8 are not applicable for couplings with API threads and are shown here for information
for special applidations.
NOTE 2 Grade M65 is not mentioned in this table, because it is furhished with L80 Type 1 couplings.
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Table E.18 — Transverse Charpy absorbed energy requirements for pipe

Maximum specified wall thickness Minimum
in transverse
absorbed
N80Q, L80 C90 R95, T95 c110 P110 Q125 e';t"lféiy
1 2 3 4 5 6 7
0.442 0.346 0.306 10
0.524 0.419 0.375 11
0.606 0.492 0.444 12
0.689 0.565 0.513 13
0.771 0.638 0.583 14
0.853 0.711 0.652 0.428 0.505 0.258 15
0.935 0.785 0.721 0.483 0.565 0.302 16
1.018 0.858 0.790 0.538 0.625 0.346 17
0.931 0.860 0.593 0.685 0.390 18
1.004 0.929 0.648 0.745 0.434 19
0.998 0.702 0.805 0478 20
0.757 0.864 0.521 21
0.812 0.924 0.565 22
0.867 0.984 0.609 23
0.922 1.044 0.653 24
0.976 0.697 25
1.031 0.741 26
0.785 27
0.828 28
0.872 29
0.916 30
0.960 31
1.004 32
Fqr wall thickness greater than shown above, the requirements shall'bé according to the equations for the wall thickness and grade.
NOTE Wall thicknesses greater than those of standard TSO/API pipe are shown here for information for special applications.
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Table E.19 — Longitudinal Charpy absorbed energy requirements for pipe

Maximum specified wall thickness Minimum
in longitudinal
absorbed energy
N80Q, L80 Cc90 R95, T95 c110 P110 Q125 ft1b
1 2 3 4 5 6 7
0.421 0.328 0.288 — —_ — 20
0.462 0.364 0.323 — — — 21
0.504 0.401 0.358 — — — 22
0.545 0.437 0.392 — —_ — 23
0.586 0.474 0.427 — —_ — 24
0.627 0.510 0.4641 25
0.668 0.547 0.496 — — — 26
0.709 0.584 0.531 — — — 27
0.750 0.620 0.565 — — — 28
0.791 0.657 0.600 — —_ — 29
0.833 0.693 0.635 0.415 0.491 0.247 30
0.874 0.730 0.669 0.442 0.520 0.269 31
0.915 0.766 0.704 0.469 0.550 0.291 32
0.956 0.803 0.738 0.497 0.580 0:313 33
0.997 0.839 0.773 0.524 0.610 0-335 34
1.038 0.876 0.808 0.552 0.640 0.357 35
0.913 0.842 0.579 0.670 0.379 36
0.949 0.877 0.606 0.700 0.401 37
0.986 0.912 0.634 0.730 0.423 38
1.022 0.946 0.661 0.760 0.445 39
0.981 0.689 0.790 0.467 40
1.015 0.716 0.819 0.489 41
0.743 0.849 0.510 42
0.771 0.879 0.532 43
0.798 0.909 0.554 44
0.826. 0.939 0.576 45
0.853 0.969 0.598 46
0.881 0.999 0.620 47
0.908 1.029 0.642 48
0.935 0.664 49
0.963 0.686 50
For wall thicknesges greater than shown above, the requirements shall be according to the equations for the wall thickness and grade.
NOTE Wall thicknesses greater than those of‘standard ISO/API pipe are shown here for information for special applications.
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Table E.20 — Transverse impact specimen size required for pipe in quenched and tempered product

Calculated wall thickness required to machine transverse Charpy impact specimens
Label 1 in
Full size Ya-size Ye-size
1 2 3 4
3-1/2 0.809 0.711 0.612
4 0.752 0.654 0.555
4-1/2 0.712 0.614 0.515
5 0.681 0.583 0.484
5-1/2 0.656 0.558 0.459
6-5/8 0.616 0.518 0.419
4 0.606 0.508 0.419
7-5/8 0.591 0.493 0.394
7-3/4 0.588 0.490 0.391
8-5/8 0.572 0.474 0.3715
9-5/8 0.557 0.459 0.3¢0
10-3/4 0.544 0.446 0.347
11-3/4 0.535 0.437 0.338
13-3/8 0.522 0.424 0.325
16 0.508 0.410 0.311
18-5/8 0.497 0.399 0.300
20 0.493 0.395 0.296
NOTE| The wall thicknesses in columns 2, 3 and 4 that are in excess of the maximumwall thicknesses for ISO/API pipe are for information only.
The alpove provides a 0.020 in inside-wall and a 0.020 in outside-wall machining allowance.

Table E.21 — Longitudinal impact specimen size requitéd for pipe in quenched and tempefed product

The above provides a 0.020 in inside-wall and a 0.020 in outside-wall machining allowance.

Calculated wall thickness required to machine longitudinal Charpy impact specimens
Label 1 in
Full size Ya-size Ye-siize
1 2 3 4
1.050 0.472 0.374 0.2715
1.315 0464 0.366 0.2¢7
1.660 01458 0.360 0.2¢1
1.900 0.455 0.357 0.2%8
2.063 0.453 0.355 0.2%6
2-3/8 0.450 0.352 0.2%3
2-7/8 0.448 0.350 0.2%1
3-1/2 0.445 0.347 0.248
4 0.444 0.346 0.247
4-1/2 0.443 0.345 0.246
5 0.442 0.344 0.245
5-1/2 0.441 0.343 0.244
6-5/8 0.440 0.342 0.243
7 0.440 0.342 0.243
7-5/8 0.439 0.341 0.242
7-3/4 0.439 0.341 0.242
8-5/8 0.439 0.341 0.242
9-5/8 0.438 0.340 0.241
10-3/4 0.438 0.340 0.241
11-3/4 0.437 0.339 0.240
13-3/8 0.437 0.339 0.240
16 0.436 0.338 0.239
18-5/8 0.436 0.338 0.239
20 0.436 0.338 0.239
NOTE The wall thicknesses in columns 2, 3 and 4 that are in excess of the maximum wall thicknesses for ISO/API pipe are for information only.
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Table E.22 — Distance between plates for electric weld flattening tests

Grade D/_t Distance bgMeen plates
ratio in
1 2 3
H40 > 16 0.5xD
<16 D % (0.830 — 0.020 6 D/t)
J55 >16 0.65xD
& 3.93t0 16 D % (0.980 — 0.020 6 D/t)
K55 <3.93 D x (1.104 — 0.051 8 D/t)
M65 All D % (1.074 — 0.019 4 DIt)
N80 Type 1, N80Q @ 9to 28 D % (1.074 — 0.019 4 DIt)
L80 Type 1 9to 28 D x (1.074 — 0.019 4 DIt)
R952 9to 28 D % (1.080 — 0.017 8 D/t)
P110° Al D x (1.086 — 0.016 3 Di))
Q125b All D x (1.092 - 0.014 0 D/t
D s the specified outside diameter of pipe, in inches.
t is the specified wall thickness of the pipe, in inches.
a If the flattening test fails at 12 o'clock or 6 o'clock, the flattening shall continue until the remaining.portion of the
specimen fails at the 3 o'clock or 9 o'clock position. Premature failure at 12 o'clock or 6 o'clock shall not be
considered basis for rejection.
b See A.5 SR11. Flattening shall be conducted until this distance or until 0,85 x D, whichever is less, without
cracking at any location.
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Table E.23 — Dimensions and masses for standard casing and for casing threaded with API round
thread and buttress thread

Calculated mass °©

Nominal . . e, , mass gain or loss due to end
Labels @ Outside | linear t¥1\i’(azll(l- Ig;':f d?:rl:lt- Plain- " gfinishing d
diameter| mass ain b
T&CDb.c | ness eter eter end
Round thread | Buttress thread
D t d w,
! 2 in I/t in in in b | Shert| Lomg | RC | SCC
4 2 3 4 & & 4 8 9 16 = 12
4-1/2 | 9.50 4.500 9.50 0.205 4.090 3.965 9.41 4.20 — — —
4-1/2 | 10.50 | 4.500 10.50 0.224 4.052 3.927 10.24 | 3.80 — 5.00 .56
4-1/2 | 11.60 | 4.500 11.60 0.250 4.000 3.875 11.36 | 3.40 3.80 4:60 216
4-1/2 | 13.50 | 4.500 13.50 0.290 3.920 3.795 13.05 — 3.20 4.00 1.56
4-1/2 | 15.10 | 4.500 15.10 0.337 3.826 3.701 15.00 — 2.80 3.20 q.76
5 11.50 [ 5.000 11.50 0.220 4.560 4.435 11.24 | 5.40 — — —
5 13.00 [ 5.000 13.00 0.253 4.494 4.369 12.84 | 4.80 5.80 6.60 42
5 15.00 [ 5.000 15.00 0.296 4.408 4.283 14.88 | 4.20 5.20 5.80 1.62
5 18.00 [ 5.000 18.00 0.362 4.276 4.151 17.95 — 4.20 4.40 .22
5 2140 | 5.000 21.40 0.437 4.126 4.001 21.32 — 2.95 2.46 -1.72
5 23.20 [ 5.000 23.20 0.478 4.044 3.919 23.14 — 2.30 2.05 -$.09

5 2410 | 5.000 24.10 0.500 | 4.000 3.875 24205 — 1.95 1.24 —2.94
5-1/2 | 14.00 | 5.500 14.00 0.244 | 5.012 | 4.887 18.71 | 5.40 — — —

5-1/2 | 15.50 | 5.500 15.50 0.275 4.950 4.825 15.36 | 4.80 5.80 6.40 210
5-1/2 | 17.00 | 5.500 17.00 0.304 4.892 4.767 16.89 | 4.40 5.40 5.80 1.50
5-1/2 | 20.00 | 5.500 20.00 0.361 4.778 4653 19.83 — 4.40 4.60 .30
5-1/2 | 23.00 | 5.500 23.00 0.415 4.670 4.545 22.56 — 3.20 3.40 —0.90

5-1/2 | 26.80 | 5.500 26.80 0.500 | 4.500 4.375 26.72 — — — —
5-1/2 | 29.70 | 5.500 29.70 0.562 4.376 4.251 29.67 — — — —
5-1/2 | 32.60 | 5.500 32.60 0625 4.250 4.125 32.57 — — — —
5-1/2 | 35.30 | 5.500 35.30 0.687._| 4.126 4.001 35.35 — — — —
5-1/2 | 38.00 | 5.500 38.00 0:760 | 4.000 3.875 38.08 — — — —
5-1/2 | 40.50 | 5.500 40.50 0.812 3.876 3.751 40.69 — — — —
5-1/2 | 43.10 | 5.500 43.10 0.875 3.750 3.625 43.26 — — — —

6-5/8 | 20.00 | 6.625 20:00 0.288 6.049 5.924 19.51 | 11.00 | 13.60 14.40 438
6-5/8 | 24.00 | 6.625 24.00 0.352 5.921 5.796 23.60 | 9.60 | 12.00 12.60 g.58
6-5/8 | 28.00 | 6.625 28.00 0.417 5.791 5.666 27.67 — 10.20 10.60 | —1.42
6-5/8 | 32.00 | 6,625 32.00 0.475 5.675 5.550 31.23 — 8.80 9.00 —$.02
7 17.00 | ~7000 17.00 0.231 6.538 6.413 16.72 | 10.00 — — —
7 20.007\ ~7.000 20.00 0.272 6.456 6.331 19.56 | 9.40 — — —
7 23,00 7.000 23.00 0.317 6.366 | 6.250° | 22.65 | 8.00 | 10.40 11.00 1.60
7 23:00 | 7.000 23.00 0.317 6.366 6.241 22.65 | 8.00 | 10.40 11.00 1.60
7 26.00 | 7.000 26.00 0.362 6.276 6.151 2569 | 7.20 9.40 9.60 g.20
7 29.00 | 7.000 29.00 0.408 6.184 6.059 28.75 — 8.00 8.20 -1.20
v 32.00 [ 7.000 32.00 0.453 6.094 | 6.000€ | 31.70 — 6.60 6.80 —2.60
7 32.00 [ 7.000 32.00 0.453 6.094 5.969 31.70 — 6.60 6.80 —2.60
7 35.00 | 7.000 35.00 0.498 6.004 5.879 34.61 — 5.60 5.60 -3.80
7 38.00 | 7.000 38.00 0.540 5.920 5.795 37.29 — 4.40 4.20 -5.20
7 42.70 | 7.000 42.70 0.625 5.750 5.625 42.59 — — — —
7 46.40 | 7.000 46.40 0.687 5.625 5.500 46.36 — — — —
7 50.10 | 7.000 50.10 0.750 5.500 5.375 50.11 — — — —
7 53.60 | 7.000 53.60 0.812 5.376 5.251 53.71 — — — —
7 57.10 | 7.000 57.10 0.875 5.250 5.125 57.29 — — — —

See notes at end of table.
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Table E.23 (continued)

Calculated mass ©

i . . e,,, mass gain or loss due to end
L a Outside Nlci)rr:‘el:?l "‘(a" In_S|de I?"ft i " gfinishing d
abels diameter| mass thick- | diam- | diam- | Pjain- b
T&CDb.c | ness eter eter end
Round thread | Buttress thread
D t d w
1 2 in Ib/ft in in in b | Short| Long | RC | scC
1 2 3 4 5 6 7 8 9 10 11 12
7-58 | 24.00 | 7.625 24.00 0.300 7.025 6.900 23.49 | 15.80 — — —
7-58 | 26.40 | 7.625 26.40 0.328 6.969 6.844 2559 [15.20| 19.00 20.60 6.24
7-5B8 | 29.70 | 7.625 29.70 0.375 6.875 6.750 29.06 — 17.40 18.80 441
7-5B8 | 33.70 | 7.625 33.70 0.430 6.765 6.640 33.07 — 15.80 17.00 2.61
7-5B8 | 39.00 | 7.625 39.00 0.500 6.625 6.500 38.08 — 13.60 14.60 0.21
7-58 | 42.80 | 7.625 42.80 0.562 6.501 6.376 42.43 — 12.01 11.39 -3.01
7-58 | 45.30 | 7.625 45.30 0.595 6.435 6.310 44.71 — 11.04 11.04 -3.36
7-5B8 | 47.10 | 7.625 47.10 0.625 6.375 6.250 46.77 — 10.16 9.23 -5.17
7-5B8 | 51.20 | 7.625 51.20 0.687 6.251 6.126 50.95 — — — —
7-5B8 | 55.30 | 7.625 55.30 0.750 6.125 6.000 55.12 — — — —
7-34 | 46.10 | 7.750 46.10 0.595 6.560 | 6.500€ | 45.51 — — — —
7-34 | 46.10 | 7.750 46.10 0.595 6.560 6.435 45.51 = — — —
8-5[8 | 24.00 | 8.625 24.00 0.264 8.097 7.972 23.60 | 28.60 — — —
8-5/8 | 28.00 | 8.625 28.00 0.304 8.017 7.892 27.04 \[N\22.20 — — —
8-5 | 32.00 | 8.625 32.00 0.352 7.921 | 7.875¢ | 31.13+7| 20.80 | 27.60 28.30 6.03
8-5B8 | 32.00 | 8.625 32.00 0.352 7.921 7.796 3113 [ 20.80| 27.60 28.20 6.03
8-5[8 | 36.00 | 8.625 36.00 0.400 7.825 7.700 35.17 [ 19.40| 25.60 26.20 4.03
8-5/8 | 40.00 | 8.625 40.00 0.450 7.725 | 7.625% | 39.33 — 23.80 24.20 2.03
8-5/8 | 40.00 | 8.625 40.00 0.450 7.725 7600 39.33 — 23.80 24.20 2.03
8-5[8 | 44.00 | 8.625 44.00 0.500 7.625 7.500 43.43 — 21.80 22.20 0.03
8-5[8 | 49.00 | 8.625 49.00 0.557 7.541 7.286 48.04 — 19.60 19.80 -2.37
9-5B8 | 32.30 | 9.625 32.30 0.312 9.001 8.845 31.06 | 24.40 — — —
9-5B8 | 36.00 | 9.625 36.00 0.352 8.921 8.765 34.89 |[23.00| 32.00 31.00 6.48
9-5[8 | 40.00 | 9.625 40.00 0.395 8.835 | 8.750€ | 38.97 | 21.40| 30.00 29.00 4.48
9-5[8 | 40.00 | 9.625 40.00 0:395 8.835 8.679 38.97 [21.40| 30.00 29.00 4.48
9-5[8 | 43.50 | 9.625 43.50 0435 8.755 8.599 42.73 — 28.20 27.20 2.68
9-5[8 | 47.00 | 9.625 47.00 0.472 8.681 8.525 46.18 — 26.60 25.60 1.08
9-5B8 | 53.50 | 9.625 5350 0.545 8.535 | 8.500€ | 52.90 — 23.40 22.40 -2.12
9-5B8 | 53.50 | 9.625 53.50 0.545 8.535 8.379 52.90 — 23.40 22.40 -2.12
9-5[8 | 58.40 | 9.625 58.40 0.595 8.435 | 8.375¢ | 57.44 — 21.50 20.13 -4.40
9-58 | 58.40 | 9.625 58.40 0.595 8.435 8.279 57.44 — 21.50 20.13 -4.40
9-58 | 59.40 | 9:625 59.40 0.609 8.407 8.251 58.70 — — — —
9-58 | 64.90 { 9:625 64.90 0.672 8.281 8.125 64.32 — — — —
9-58 | 70.30-> 9.625 70.30 0.734 8.157 8.001 69.76 — — — —
9-58 | 7560 | 9.625 75.60 0.797 8.031 7.875 75.21 — — — —
10-3(44-32.75 | 10.750 32.75 0.279 | 10.192 | 10.036 | 31.23 | 29.00 — — —
10-341T46-50 110750 40750 0-356 16-656 9-894 38761 2640 — 3446 721
10-3/4 | 45.50 | 10.750 45.50 0.400 9.950 | 9.875¢ | 44.26 | 24.40 — 31.80 4.61
10-3/4 | 45.50 | 10.750 45.50 0.400 9.950 9.794 44.26 | 24.40 — 31.80 4.61
10-3/4 | 51.00 | 10.750 51.00 0.450 9.850 9.694 49.55 | 22.60 — 29.40 2.21
10-3/4 | 55.50 | 10.750 55.50 0.495 9.760 | 9.625€ | 54.26 | 20.80 — 27.00 -0.19
10-3/4 | 55.50 | 10.750 55.50 0.495 9.760 9.604 54.26 | 20.80 — 27.00 -0.19
10-3/4 | 60.70 | 10.750 60.70 0.545 9.660 9.504 59.45 | 18.80 — 24.40 —
10-3/4 | 65.70 | 10.750 65.70 0.595 9.560 9.404 64.59 | 16.80 — 22.00 —

10-3/4 | 73.20 | 10.750 73.20 0.672 9.406 9.250 72.40 — — — —
10-3/4 | 79.20 | 10.750 79.20 0.734 9.282 9.126 78.59 — — — —
10-3/4 | 85.30 | 10.750 85.30 0.797 9.156 9.000 84.80 — — — —

See notes at end of table.
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Table E.23 (continued)

I1ISO 11960:2011(E)

Calculated mass °
i ) i e,,, mass gain or loss due to end
Labelsa | Outside Nenome. | Wall | Inside | Drift " inishing
abels diameter| mass thick- | diam- | diam- | Pjain- b
T&Cb.c | ness eter eter end
Round thread | Buttress thread
D t d w,
! 2 in Ibft in in in b | Shott| Long | RC | scc
1 2 3 4 5 6 7 8 9 10 11 12
11-3/4 | 42.00 | 11.750 42.00 0.333 11.084 |11.000©| 40.64 | 29.60 —_ —_ —_
T1-3714 14200 [ T1.750 42.00 0.333 71.084 1 10.928 T 40.64 |2Z9.60 — — —
11-3/4 | 47.00 | 11.750 47.00 0.375 11.000 | 10.844 | 45.60 | 27.60 — 35.80 —
11-3/4 | 54.00 | 11.750 54.00 0.435 10.880 | 10.724 52.62 | 25.00 — 32.40 —
11-3/4 | 60.00 | 11.750 60.00 0.489 10.772 |10.625¢| 58.87 | 22.60 —_ 29.60 —
11-3/4 | 60.00 | 11.750 60.00 0.489 10.772 | 10.616 58.87 | 22.60 —_ 29.60 —
11-3/4 | 65.00 | 11.750 65.00 0.534 10.682 |10.625¢| 64.03 —_ — —_ —
11-3/4 | 65.00 | 11.750 65.00 0.534 10.682 | 10.526 64.03 — AN — —
11-3/4 | 71.00 | 11.750 71.00 0.582 10.586 | 10.430 69.48 — — — —
13-3/8 | 48.00 | 13.375 48.00 0.330 12.715 | 12.559 | 46.02 | 33.20 —_ —_ —
13-3/8 | 54.50 | 13.375 54.50 0.380 12.615 | 12.459 52.79 | 30.80 —_ 40.20 —
13-3/8 [ 61.00 | 13.375 61.00 0.430 12.515 | 12.359 59.50, |'28.40 — 36.80 —
13-3/8 | 68.00 | 13.375 68.00 0.480 12.415 | 12.259 6647 | 25.80 — 33.60 —
13-3/8 | 72.00 | 13.375 72.00 0.514 12.347 |12.250¢| 70.67 | 24.20 — 31.60 —
13-3/8 | 72.00 | 13.375 72.00 0.514 12.347 | 12.191 70.67 | 24.20 —_ 31.60 —
16 65.00 | 16.000 65.00 0.375 15.250 | 15.062 62.64 | 42.60 —_ —_ —
16 75.00 | 16.000 75.00 0.438 15.124 | 14936 72.86 | 38.20 —_ 45.60 —
16 84.00 | 16.000 84.00 0.495 15.010 [%14:822 82.05 | 34.20 —_ 39.60 —
16 109.00| 16.000 109.00 0.656 14.688.} 14.500 [ 107.60 — — — —
18-5/8 | 87.50 | 18.625 87.50 0.435 17.755 | 17.567 84.59 | 73.60 — 86.40 —
20 94.00 | 20.000 94.00 0.438 19124 | 18.936 91.59 |[47.00 ( 61.20 54.80 —
20 106.50| 20.000 106.50 0.500 19.000 | 18.812 | 104.23 | 41.60 | 54.80 48.40 —
20 133.00| 20.000 133.00 0.635 18.730 | 18.542 | 131.45 | 30.00 | 40.60 35.20 —
See Figures D.1, D.2 and D.3.
a Labels are for information and assistance in ordering.
b Nominal linear masses, threaded_and coupled (col. 4) are shown for information only.
¢ The densities of martensitic, chromium steels (L80 Types 9Cr and 13Cr) are less than those of carbon steels. The njasses
shown are therefore not accurate for martensitic chromium steels. A mass correction factor of 0.989 may be used.
d Mass gain or loss dug to,end finishing. See 8.5.
e Drift diameter for most common bit size. This drift diameter shall be specified on the purchase agreement and marked pn the
pipe. See 8.10 for dfift.requirements.
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Table E.24 — Dimensions and masses for standard tubing and for tubing threaded with APl non-upset,
external upset and integral tubing connections

Calculated mass °©
. Nominal linear . i
Labels @ Out_S|de iy t‘r’n\ﬁ::(l- Ins_lde orain. e, mass g?il::i:;il:gss due to end
dia. dia.
ness end Ib
1 2 Non- Ext. |Integral Non- | External upset € | Integral
NU EU J upset | upset | joint upset Regular[Special- joint
T&C | T&C D T&C | T&C t d Wpe clear-
in Ib/ft Ib/ft Ib/ft in in Ib/ft ance
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1.050 1.14 1.20 — 1.050 114 1.20 — 0113 | 0824 1.13 020 1.40 — —
1.050 | 1.48 1.54 — 1.050 1.48 1.54 — 0.154 | 0.742 | 1.48 — 1.32 — —
1.315 | 1.70 1.80 1.72 1.315 1.70 1.80 172 | 0.133 | 1.049 | 1.68 0.40 1.40 — 0.20
1.315 | 2.19 2.24 — 1.315 2.19 2.24 — 0.179 | 0.957 | 2.17 — 1.35 = —
1.660 | 2.09 — 2.10 1.660 — — 210 | 0.125 [ 1.410 | 2.05 — — — 0.20
1.660 | 2.30 2.40 2.33 1.660 2.30 2.40 2.33 | 0.140 | 1.380 | 2.27 0.80 1.60 — 0.20
1.660 | 3.03 3.07 — 1.660 3.03 3.07 — 0.191 | 1.278 | 3.00 — 150 0.20 —
1.900 | 2.40 — 240 1.990 — — 240 | 0.125 [ 1.650 | 2.37 — — — 0.20
1.900 | 2.75 2.90 2.76 1.990 2.75 2.90 276 | 0.145 | 1.610 | 2.72 0.60 2.00 — 0.20
1.900 | 3.65 3.73 — 1.990 3.65 3.73 — 0.200 | 1.500 | 3.63 — 2.03 — —
1.900 | 4.42 — — 1.990 4.42 — — 0.250 | 1.400 | 4.41 — — — —
1.900 | 5.15 — — 1.990 5.15 — — 0.300 | 1.300 [ 5.13 — — — —
2.063 | 3.24 — 3.25 | 2.063 — — 325 | 0.156 [ 1.751 | 318 — — — 0.20
2.063 | 4.50 — — 2.063 — — — 0.225 | 1.613 [( 442 — — — —
2-3/8 | 4.00 — — 2.375 4.00 — — 0.167 | 2.044| 3.94 1.60 — — —
2-3/8 | 4.60 4.70 — 2.375 4.60 4.70 — 0.190 | 1995 | 4.44 1.60 4.00 2.96 —
2-3/8 | 5.80 5.95 — 2.375 5.80 5.95 — 0.254 | (4,867 | 5.76 1.40 3.60 2.56 —
2-3/8 | 6.60 — — 2.375 6.60 — — 0.295¥|.785 | 6.56 — — — —
2-3/8 | 7.35 7.45 — 2.375 7.35 7.45 — 0.336 | 1.703 | 7.32 — — — —
2-7/8 | 6.40 6.50 2.875 6.40 6.50 — 0217 | 2441 | 6.17 3.20 5.60 3.76 —
2-7/8 | 7.80 7.90 — 2.875 7.80 7.90 — 0.276 | 2.323 | 7.67 2.80 5.80 3.92 —
2-7/8 | 8.60 8.70 — 2.875 8.60 8.70 - 0.308 | 2.259 | 8.45 2.60 5.00 3.16 —
2-7/8 | 9.35 9.45 — 2.875 9.35 9.45 — 0.340 | 2.195 | 9.21 — — — —
2-7/8 | 1.050 — — 2.875 | 10.50 — — 0.392 | 2.091 | 10.40 — — — —
2-7/8 | 11.50 — — 2.875 | 11.50 -+ — 0.440 | 1.995 | 11.45 — — — —
3-1/2 | 7.70 — — 3.500 7.70 - — 0.216 | 3.068 | 7.58 5.40 — — —
3-1/2 | 9.20 9.30 — 3.500 9.20 9.30 — 0.254 | 2.992 | 8.81 5.00 9.20 5.40 —
3-1/2 | 10.20 — — 3.500 | 10.20 — — 0.289 | 2.922 [ 9.92 4.80 — — —
3-1/2 | 12.70]| 12.95 — 3.500 | 12.70 | 12.95 — 0.375 | 2.750 | 12.53 | 4.00 8.20 4.40 —
3-1/2 | 14.30 — — 3.500 (| 14.30 — — 0.430 | 2.640 | 14.11 — — — —
3-1/2 | 15.50 — — 3.5007) 15.50 — — 0.476 | 2.548 | 15.39 — — — —
3-1/2 | 17.00 — — 3.500 | 17.00 — — 0.530 | 2.440 | 16.83 — — — —
4 9.50 — — 4000 9.50 — — 0.226 | 3.548 | 9.12 6.20 — — —
4 10.70{| 11.00 — 4.000 — 11.00 — 0.262 | 3.476 | 10.47 — 10.60 — —
4 13.20 — — 4.000 | 13.20 — — 0.330 | 3.340 | 12.95 — — — —
4 16.10 — L 4.000 | 16.10 — — 0.415 | 3.170 | 15.90 — — — —
4 18.90 — — 4.000 | 18.90 — — 0.500 | 3.000 | 18.71 — — — —
4 22.20 - — 4.000 | 22.20 — — 0.610 | 2.780 | 22.11 — — — —
4-1/2 | 12.60]] 12.75 — 4.500 | 12.60 | 12.75 — 0.271 | 3.958 | 12.25 [ 6.00 13.20 — —
4-1/2 | 15.20 — — 4500 | 15.20 — — 0.337 | 3.826 | 15.00 — — — —
4-1/2 | 17.00 — — 4500 | 17.00 — — 0.380 | 3.740 | 16.77 — — — —
4-1/2 | 18.90 — — 4500 | 18.90 — — 0.430 | 3.640 | 18.71 — — — —
4-1/2 | 21.50 — — 4500 | 21.50 — — 0.500 | 3.500 | 21.38 — — — —
4-1/2 | 23.70 — — 4500 | 23.70 — — 0.560 | 3.380 | 23.59 — — — —
4-1/2 | 26.10 — — 4500 | 26.10 — — 0.630 | 3.240 | 26.06 — — — —

See Figures D.4, D.5 and D.7.
@ Labels are for information and assistance in ordering.
Nominal linear masses (Col. 6, 7 and 8) are shown for information only.

The densities of martensitic chromium (L80 Types 9Cr and 13Cr) are different from carbon steels. The masses shown are therefore not accurate for
martensitic chromium steels. A mass correction factor of 0.989 may be used.

Mass gain or loss due to end finishing. See 8.5.

C

€ The length of the upset may alter the mass gain or loss due to end finishing.

NOTE The table "API extreme-line casing upset end dimensions" has been deleted.
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Table E.25 — External upset tubing dimensions for APl connections, Groups 1, 2, and 3

Upset
; Nominal Length from Length from
Labels @ Outsidselfl?ameter linear mass, | J . .. diameterc | €nd of pipe el;lzncg,;r:)if;zr?o end of pipe to
threaded and to start of e | start of pipe
D coupled Dy taper d,c end of taper body ©
Ley La Ly
in in )

1 2 in Ib/ft +00625 K in mlgx.

1 2 3 4 5 6 7 8
1.p50 1.20 1.050 1.20 1.315 23/8 — —
1.p50 1.54 1.050 1.54 1.315 23/8 — —_
1.B15 1.80 1.315 1.80 1.469 2% ~ —_
1.B15 2.24 1.315 2.24 1.469 2% — —_
1.p60 2.40 1.660 2.40 1.812 25/8 — —
1.p60 3.07 1.660 3.07 1.812 25/8 — —
1.p00 2.90 1.900 2.90 2.094 211/16 — —
1.p00 3.73 1.900 3.73 2.094 211/16 —_ —_
243/8 4.70 2.375 4.70 2.594 4:00 6.00 10.00
243/8 5.95 2.375 5.95 2.594 4.00 6.00 10.00
243/8 7.45 2.375 7.45 2.594 4.00 6.00 10.00
29718 6.50 2.875 6.50 3.094 4% 6% 10 Va
247/8 7.90 2.875 7.90 3.094 A 6V 10 Y4
247/8 8.70 2.875 8.70 3.094 A 6V 10 Y4
247/8 9.45 2.875 9.45 3.094 A 6 Y 10 Y4
341/2 9.30 3.500 9.30 3750 4% 6% 10 %
3{1/2 12.95 3.500 12.95 3.750 4% 6 2 10 2

z 11.00 4.000 11.00 4.250 4% 6 2 10 2
41172 12.75 4.500 12.75 4.750 4% 6 % 10 %

See alpo Figures D.5 and D.6.

NOTE| Nominal linear masses are shown for information only.

a abels are for information and assistance in ordering.

b he densities of martensitic chromium steels (L80,9Cr and 13Cr) are different from carbon steels. The masses shown are thereforg not accurate for
chrom|um steels. A mass correction factor of 0.989 may be used.

¢ he minimum outside diameter of upset Dfiislimited by the minimum length of full-crest threads. See API Spec 5B.

d Hor pup joints only, the length toleranee ‘on/Ly, is: +;‘ in. The length on Ly, may be 4 in longer than specified.

e Hor extended length upsets on external upset tubing, add 1 in to the dimensions in columns 6, 7 and 8.
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Table E.26 — Integral tubing connection dimensions for API connections, Groups 1 and 2

Upset dimensions
Outside Nlc_>minal - n
Labels dia. mean;l Pin Box
mass Outside | Inside | Length | Length | Outside | Length | Length | Diameter | Width
D
dia. P dia. © Liy of taper | diameter Ley of taper | of recess | of face
Dy diy miy Wh Mey 0 b
1 2 in bt | *90625 | #0015 | in | min. | F00%% | min. min.
1 2 3 4 5 6 7 8 9 10 11 12 13
1.315 [ 1.72 1.315 1.72 — 0.970 13/8 Ya 1.550 1.750 1 1.378 1/32
1.660 | 2.10 1660 240 4364 1% 2 1886 1845 3 4123 132
1.660 [ 2.33 1.660 2.33 — 1.301 1% Ya 1.880 1.875 1 1.723 132
1.900 | 2.40 1.900 2.40 — 1.531 15/8 VA 2.110 2.000 1 1.963 132
1.900 | 2.76 1.900 2.76 — 1.531 15/8 Ya 2.110 2.000 1 1.963 132
2.063 | 3.25 2.063 3.25 2.094 1.672 111/16 1/4 2.325 2.125 1 2.156 /32
See also Figure [J.7.
a Nominal lingar masses, upset and threaded, are shown for information only.
b The minimum outside diameter D, is limited by the minimum length of full-crest threads. See API Spec 5B.
€ The minimufn diameter &, is limited by the drift test.

NOTE The taljle "Plain-end liners — Dimensions and masses for Grade J55" has been,deleted.
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Table E.27 — Range lengths

I1ISO 11960:2011(E)

Dimensions in feet

the order item, but not to the individual carloads.
b
¢
d g
e

Range 1 Range 2 Range 3

CASING
Total range length, inclusive 16.0 to 25.0 25.0t034.0 34.0t048.0
Range length for 95 % or more of carload @
Permissible variation, max. 6.0 5.0 6.0
Permissible length, min. 18.0 28.0 36.0
THREADED AND COUPLED TUBING AND CASING
USED AS TUBING
Total range length, inclusive 20.0t024.0° 28.0t032.0° 38.0t0 42.09
Rangg Tength for T00 % of carload &
Perm|ssible variation, max. 2.0 2.0 2.0
INTEGRAL TUBING CONNECTIONS (including IJ/PE
and I/SF) 20.0t026.0 P 28.0 to 34.0 38/0 to 45.0
Total range length, inclusive
Rangg length for 100 % of carload @ 2.0 2.0 2.0
Permissible variation, max.
PUP JOINTS Lengths 2; 3; 4; 6; 8; 10 and 12°©

Tolerance £ 3 in
a (arload tolerances shall not apply to order items of less than 40 000 Ib of pipe. For any carload of 40 000 Ib or more of pipe that is shipped to the final

destingtion without transfer or removal from the car, the tolerance shall apply to each car. For any order/item consisting of more than 40 Q00 Ib of pipe that
is shipped from the manufacturer's facility by rail, but not to the final destination, the carload tolerante shall apply to the overall quantity df pipe shipped on

y agreement between purchaser and manufacturer the maximum length may be increased to 28.0 ft.
y agreement between purchaser and manufacturer the maximum length may be increased to 34.0 ft.
y agreement between purchaser and manufacturer, the maximum length may.be‘increased to 45.0 ft.

4 ft pup joints may be furnished up to 3 ft long by agreement between, _purchaser and manufacturer, and lengths other than thdse listed may be
furnistled by agreement between purchaser and manufacturer.

Table E:28 — Standard drift size

Dimensions in incheg

Standard drift mandrel size
Product and Label1 min.
Length Diameter
Casing
<9-5/8 6 d—1/8
> 9-5/8,to < 13-3/8 12 d—5/32
> 13-3/8 12 d-3/16
Tubing 2P
< 2-7/8 42 d—3/32
> 2-7/8 to < 8-5/8 42 d—1/8
> 8-5/8 to < 10-3/4 42 d-5/32
a

col. 6 for djy,).

Integral-joint tubing shall be tested before upsetting with a drift mandrel as shown, and shall also be drift-tested at;
the pin end, after upsetting, with a cylindrical drift mandrel 42 in in length and d;, — 0.015 in diameter (see Table E.26,

O

Casing sizes larger than Label 1: 4-1/2 but smaller than Label 1: 10-3/4 specified by the purchaser to be used in
tubing service shall be marked as specified in Clause 11.
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Table E.29 — Alternative drift size

Labels Pipe outside diameter | Pipe nominal linear Alternative drift mandrel size
D mass, T&C in
min.
1 2 in Ib/ft Length Diameter
1 2 3 4 5 6
7 23.00 7.000 23.0 6 6.250
7 32.00 7.000 32.0 6 6.000
7-3/4 46.10 7.750 46.1 6 6.500
8-5/8 32.00 8.625 32.0 6 7.875
8-5/8 40.00 8.625 40.0 6 7.625
9-5/8 40700 97625 1070 2 8750
9-5/8 53.50 9.625 53.5 12 8.500
9-5/8 58.40 9.625 58.4 12 8.375
10-3/4 45.50 10.750 45.5 12 9.875
10-3/4 55.50 10.750 55.5 12 91625
11-3/4 42.00 11.750 42.0 12 11.000
11-3/4 60.00 11.750 60.0 12 10.625
11-3/4 65.00 11.750 65.0 12 10.625
13-3/8 72.00 13.375 72.0 12 12.250

Table E.30 — Maximum permissible depth of linearimperfections

Grade Depth as % of . specified wall thickness
External imperfections Internal imperfections
H40 —|J55 — K55 — M65 — N80 Type 1 — N80Q
L80 — R95 — P110 to A.10 SR16 12.5% 12.5%
90 - T95— C110-P110-Q125 5% 5%
P110 to A.10 SR16 and A.3 SR2 5% 5%

Table E.31 — Upset products — Maximum permissible depth of imperfections

Surface | Depth | Measurement notes
A Integral jpint and external upset tubing (seé:Figures D.7 and D.5)
A.1 | All surfacps of upset and upset 125 % ¢ Percentage of specified pipe body wall thickness ¢ ; for
run-out interval, except as stated non-linear imperfections; for all groups of pipe.
below
125% ¢t Percentage of specified pipe body wall thickness ¢; for linear

imperfections; for Group 1 and Group 2 (except C90 and T95) pipe.

5%t Percent of specified pipe body wall thickness ¢, for linear
imperfections; for Group 3, Group 4 and Grades C90 and T95 pipe.

A.2 The minimpm wall thickness in the upset run-out interval, and the maximum combined effect of coincident internal and external
imperfections in all areas;'shall not total less than 87.5 % of the specified wall thickness.

B Integral thbing.connections (see Figure D.7)

B.1 [Box end ¢xternal surface 0.010 in From end of pipe to a plane at a distance equal to the
specified minimum dimension Lg, (Figure D.7) from end of pipe.

B.2 | Pin end internal surface 0.0151in From end of pipe to a plane at a distance equal to the
specified minimum dimension L;, (Figure D.7) from end of pipe.

For Grades C90 and T95, the maximum permissible depth for
linear imperfections shall be 5 % of the specified pipe body wall
thickness.

B.3 Upset under-fills in the upset run-out intervals shall not be considered a defect unless the remaining wall thickness (at the upset
under-fill) is less than 87.5 % of the specified pipe body wall thickness.

198 © ISO 2011 — Al rights reserved


https://standardsiso.com/api/?name=41878e51d6c9e3a46658150ff2e7e4ef

I1ISO 11960:2011(E)

Table E.32 — API round-thread casing coupling — Dimensions, tolerances and masses

Size @ Minimum length Mass
Outside in Diameter Width of Ib
F diameter of recess bearing face
Label 1 (ﬁ:rt:é?:r wb.c Short Long 0 d b Short Long
D N N
in in in in
1 2 3 4 5 6 7 8 9
4-1/2 4.500 5.000 6V 7 419/32 5/32 7.98 9.16
5 5.000 5.563 62 7% 53/32 3/16 10.27 12.68
5-1/2 5.500 6.050 6 % 8 519/32 1/8 11.54 14.15
6-5(8 6.025 7-390 T4 B4 6 237132 a 20 25.01
7l 7.000 7.875 7 Va 9 7 3/32 3/16 18340 23.87
7-58 7.625 8.500 7% 9V 7 25/32 7132 27111 34.46
8-58 8.625 9.625 7% 10 8 25/32 Ya 35.79 47.77
9-58 9.625 10.625 7% 10 %2 9 25/32 Ya 39.76 56.11
10-$/4 10.750 11.750 8 — 10 29/32 Ya 45.81 —
11-$/4 11.750 12.750 8 — 11 29/32 Ya 49.91 —
13-$/8 13.375 14.375 8 — 1317/32 7132 56.97 —
16 16.000 17.000 9 — 16 7/32 7132 76.96 —
18-%/8 18.625 20.000 9 — 18 27/32 7132 119.07 —
2 20.000 21.000 9 1% 207/32 7132 95.78 126.87
See alpo Figures D.1 and D.2
a TLe size designation for the coupling is the same as the size designation for the pipe or which the coupling is used.
b Groups 1, 2 and 3: Tolerance on outside diameter, W: = 1 % but not greater than + 1/8\in.
¢ Group 4: Tolerance on outside diameter 7: £ 1 % but not greater than jﬁe in.
d Tlolerance on diameter of recess, Q, for all groups: *8‘031 in.
Table E.33 — API buttress thread casing coupling — Dimensions, tolerances and mfsses
) . . Mass
Size Outside diameter.
Minimum Diameter of Width of Ib
P (o length counterbore | bearing face
Labp! 1 tﬁ:rt:é?:r Regtt: lar c?epaergl:cl:e N o b Regulaf Special
whbe d clearance
D W,
in in in in in in
1 2 8 4 5 6 7 8 9
4-1/2 4.500 5.000 4.875 87/8 4.640 1/8 10.12 7.68
g 5.000 5.563 5.375 91/8 5.140 5/32 13.00 8.82
5-1/2 5.500 6.050 5.875 9V 5.640 5/32 14.15 9.85
6-9/8 6.625 7.390 7.000 95/8 6.765 Va 24.49 12.46
1 7:000 7.875 7.375 10 7.140 7132 23.24 13.84
7-9/8 7625 8.500 8.125 10 3/8 7.765 5/16 34.88 20.47
8-9/8 8.625 9.625 9.125 10 5/8 8.765 3/8 45.99 23.80
9-59/8 9.625 10.625 10.125 10 5/8 9.765 3/8 51.05 26.49
10-37% 107750 1750 17250 0578 10-890 378 56.74 29.52
11-3/4 11.750 12.750 — 10 5/8 11.890 3/8 61.80 —
13-3/8 13.375 14.375 — 10 5/8 13.515 3/8 70.03 —
16 16.000 17.000 — 10 5/8 16.154 3/8 88.81 —
18-5/8 18.625 20.000 — 10 5/8 18.779 3/8 138.18 —
20 20.000 21.000 — 10 5/8 20.154 3/8 110.45 —
See also Figure D.3.
a The size designation for the coupling is the same as the size designation for the pipe on which the coupling is used.
b Groups 1, 2 and 3: Tolerance on outside diameter : + 1 % but not greater than + 1/8 in.
¢ Group 4: Tolerance on outside diameter 7: £ 1 % but not greater than :’1;?6 in.
d Groups 1, 2 and 3: Tolerance on outside diameter j;gg i
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Table E.34 — API non-upset tubing coupling — Dimensions, tolerances and masses

Size® | Gutside | Minimum Diameter of Width of | Maximum bearing
Outside diameter length recess bearing face face diameter, Mass
Label 1 | diameter special bevel
D wb N 0 b B
in in in in in in Ib
1 2 3 4 5 6 7 8
1.050 1.050 1.313 33/16 1.113 1/16 1.181 0.51
1.315 1.315 1.660 3V 1.378 3/32 1.488 0.84
1.660 1.660 2.054 3% 1.723 1/8 1.857 1.29
1.900 T.900 2200 3 7a T.963 716 Z2.050 T23
2-3/8 2.375 2.875 47 2.438 3/16 2.625 2,82
2-7/8 2.875 3.500 51/8 2.938 3/16 3.188 5,15
3-1/2 3.500 4.250 55/8 3.563 3/16 3.875 8.17
4 4.000 4.750 5% 4.063 3/16 4.375 9.58
4-1/2 4.500 5.200 61/8 4.563 3/16 4.850 10.77
See Figurd D.4.
a The dize designation for the coupling is the same as the size designation for the pipe on which the coupling-iS used.
b Tolerpnce on outside diameter W: £ 1 %.

Tablf E.35 — API external-upset tubing coupling — Dimensions, tolerances and masses

Sike 2 Outside diameter Maximum bearing Mass
i face di t
Mini Diameter \LV|dtt_1 Ny ace diameter Ib
Ouside Special |Immtl:]m of (fearlng L
en ace,
Label 1 | diameter | Re9UA" | clearance g recess |- (oitar | o9uldr | special- Spécial
with special I Regular I
bevel clearance cleafance
) wb W, © N 0 b
n in in in in in in in

1 2 3 4 5 6 7 8 9 10 1
1.050 1.p50 1.660 — 3% 1.378 3/32 1.488 — 0.84 +
1.315 1.B15 1.900 — 3% 1.531 3/32 1.684 — 1.26 +
1.660 1.p60 2.200 — 8% 1.875 1/8 2.006 — 1.49 +
1.900 1.p00 2.500 — 37/8 2.156 1/8 2.297 — 1.85 +
2-3/8 2.p75 3.063 2,910 47/8 2.656 5/32 2.828 2.752 3.43 285
2-7/8 2875 3.668 3460 5% 3.156 7/32 3.381 3.277 5.30 342
3-1/2 3.p00 4.500 4.180 5% 3.813 Ya 4125 3.965 9.03 5p4

4 4.p00 5.000 — 6 4.313 Ya 4.625 — 10.63 +
4-1/2 4.p00 5563 — 6 1/4 4.813 Ya 5.156 — 13.33 +

See also Figure [).5.
a

b
c

The size degignation for the coupling is the same as the size designation for the pipe on which the coupling is used.

Tolerance on outside diameter 7: £ 1 %.

Tolerance on outside diameter W, + 0.015 in.
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Table E.36 — Permissible depth of external imperfections on coupling

Dimensions in inches

Group 1 Grades C90, T95, C110 and
Group 2 (except Grades C90, T95 and C110) Q125
Coupling for Label 1 Group 3
Pits and round-bottom Grip marks and Pltzi];c;u:;i(;tt;gtr:lomogo:ges,
gouges sharp-bottom gouges L gouges,
grip marks
1 2 3 4 5
Tubing <3-1/2 0.030 0.025 0.030
> 3-1/2to < 4-1/2 0.045 0.030 0.035
Caping @ < 6-5/8 0.035 0.030 0.03]
> 6-5/8 to < 7-5/8 0.045 0.040 0.03p
> 7-5/8 0.060 0.040 0.03p

a Includes casing used as tubing.

Table E.37 — Frequency of tensile tests — Casing and tubing

Gt Maximum number of Number of tes}s
oup Label 1 X .
pieces in a lot per lot per heat
1 2 3 4 5
1 < 6-5/8 — all Grades except R95 4002 b 1 1
> 6-5/8 — all Grades except R95 2002 R 1 1
< 4-1/2 — Grade R95 20020 2¢ 1
> 4-1/2 — Grade R95 1602 b 2¢ 1
2 < 4-1/2 — Grades M65, L80 Type 1 200 b 2¢ 1
< 4-1/2 — Grades L80 9Cr, L80 13Cr 200 P d 2¢ —
< 4-1/2 — Grades C90, T95 200P:d 1 —
> 4-1/2 — Grades M65, L80 Type 1 100a P 2¢ 1
> 4-1/2 — Grades L80 9Cr, L80 13Cr 100D d 2° —
> 4-1/2 — Grades C90, T95 100D d 1 —
All sizes — Grade C110 100D d 1 —
3 <65/8 2002 b 1 1
>65/8 1002 P 1 1
4 All sizes —d 3¢ —
For Qroups 1, 2 and 3 multiple-léngth seamless pipe, a length shall be considered as all of the sections cut from a pqrticular multiple
length, provided the pipe receiles no additional heat treatment after being cut into individual lengths.
NOTE Table includes €asing used as tubing.
2 dee10.2.1.
b dee10.4.2.
€ 3ee 10.4.3. When more than one test is required the test specimens shall be from different lengths.
d  dee10.2
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Table E.38 — Frequency of tensile tests — Coupling stock, coupling material and coupling blanks

Condition when heat-

Maximum number of

Number of tests

Group Material treated pieces in a lot per lot per heat
1 2 3 4 5 6
Group 1 except R95 [ Coupling stock and | Coupling stock and 2002 1 1b
Group 3 coupling material coupling material for pipe
< Label 1: 4-1/2
Coupling stock and 1002 1 1P
coupling material for pipe
> Label 1: 4-1/2
Coupling blank 400°¢ 1 —
Hot fnrgj,rm Caoupling blank 400°¢ 1 —
Grades: H95, Coupling  stock  and|Coupling stock and 2002 ode 2fe
M65, L80 Type 1 coupling material coupling material for pipe
< Label 1: 4-1/2
Coupling stock and 1002 20@e 2fe
coupling material for pipe
> Label 1: 4-1/2
Coupling blank 400°¢ 2¢ +
Hot forging Coupling blank 400°¢ 2¢ +
Grades L80 9Cr and | Coupling stock and | Coupling stock and 200 ¢ ode +
L80 13Qr coupling material coupling material for pipe
< Label 1: 4-1/2
Coupling stock and 100 d 2de +
coupling material for pipe
> Label 1: 4-1/2
Coupling blank 400°¢ 2¢ +
Hot forging Coupling blank 400°¢ 2¢ +
Coupling stock and | Coupling stock and 1b 1 +
coupling material coupling material for pipe
Label 1: All sizes
Grades C90 4nd T95 Coupling blank Label 1: < 9-5/8: 50 ¢ 1 +
Label 1: > 9-5/8:30 ¢
. _£/Q. C
Hot forging Coupling blank IEZE:: :_' i 2_2;2 28 c 1 +
Grades C11p and Coupling stock and 1b
Q125 ) coupling material for pipe 1 +
Coupling ~ stock  and |{gpel 1: Al sizes
coupling material Label 1< 9:5/8 50 ¢
Coupling blank Label 1: > 9-5/8: 30 © ! T
a8  See10.2.1,
b Approximatgly 50 % from each end.
¢ See10.23,
4 see10.22.
€ When mord than one test{g*required the test specimens shall be from different lengths.
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Table E.39 — Frequency of tensile testing — Pup joints and accessory material

Group

Material and heat treatment conditions

Maximum number of
pieces in a lot

Number of tests
per lot per heat

1

2 | 3

4

5 6

Gro

up 1 except R95
Group 3

Group 1: Full-length standard tubing or casing from one
or more heats

Label 1:
Label 1:

< 6-5/8: 400
> 6-5/8: 200

1 1

Group 3: Full-length standard tubing or casing from one
or more heats

Label 1:
Label 1:

< 6-5/8: 200
> 6-5/8: 100

Thick-wall mechanical tube or bar stock from a single
heat

Label 1: < 4-1/2: 200
Label 1: > 4-1/2: 100

Heat-treated in individual | Batch heat treatment

100 pup joints or

lengths or hot forgings

400 accessory material

Heat-treated in sequential
loads or continuous heat
treatment

In accordance with 10.2.3

Grg

des: R95, M65,
L80 Type 1

Full-length standard tubing or casing from one or more
heats

Label 1:
Label 1:

<4-1/2: 200
> 4-1/2: 100

2at 2ab

Thick-wall mechanical tube or bar stock from a single
heat

Label 1: < 4-1/2: 200
Label 1: > 4-1723 100

2at 2ab

Heat-treated in individual | Batch heat treatment

lengths or hot forgings

100 pup joints or
400 aceessory material

2b

Heat-treated in sequential
loads or continuous heat
treatment

In accordance with 10.2.3

2b

Q

Fades L80 9Cr
L80 13Cr

Full-length standard tubing or casing from one or more
heats

Label 1:
Label 1:

<4-1/2: 200
> 4-1/2: 100

Thick-wall mechanical tube or bar stock from_a single
heat

Label 1: < 4-1/2: 200
Label 1: > 4-1/2: 100

Heat-treated in individual | Batch heat treatment

lengths or hot forgings

100 pup joints or
400 accessory material

Heat-treated in sequential
loads~or continuous heat
treatment

In accordance with 10.2.3

Gra

les C90 and T95

Full-length standard tubing (or'casing from one or more
heats

Label 1: < 4-1/2: 200
Label 1: > 4-1/2: 100

Thick-wall mechanical tube or bar stock from a single
heat

1

1a

Heat-treated in ‘individual | Batch heat treatment

lengths or hot forgings

<9-5/8:50°¢
>9-5/8:30 ¢

Label 1:
Label 1:

Heat-treated in sequential
loads or continuous heat
treatment

<9-5/8:50°¢
>9-5/8:30 ¢

Label 1:
Label 1:

Srades C110
and Q125

FullFlength standard tubing or casing from one or more
héats

In accordance with 10.2.3

3at

Thick-wall mechanical tube or bar stock from a single
heat

1

1a

Heat-treated in individual | Batch heat treatment

lengths or hot forgings

<9-5/8:50°¢
>9-5/8:30 ¢

Label 1:
Label 1:

Heat-treated in sequential

Label 1: < 9-5/8: 50 ¢

foads—or—contmuous— heat
treatment

Label 1: 2 9-5/8: 30 ©

b
c

Approximately 50 % from each end.

When more than one test is required the test specimens shall be from different lengths.
Each lot shall be from the same heat of steel for Grades L80 9Cr, L80 13Cr, C90, T95, C110 and Q125. See 10.2.3.
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Table E.40 — Frequency of hardness testing

Number | Maximum number of
Grade Material of tests pieces in a lot Type of test Location
per lot
1 2 3 4 5 6
Pi i Label 1: < 4-1/2 248 200b. ¢ Through-wall, | Body tensile test
Ipe, coupling 1 quadrant
stock, coupling 3 5 G -
material Label 1: > 4-1/2 2 100 * Through-wall, | Body tensile test
1 quadrant
Coupling blanks or hot forgings 228 Heat-treat lot or Through-wall, Coupling blank
400 coupling blanks b,c 1 quadrant tensile test
Grades Batch heat treatment 28 100 pup joints or Through-wall, Pup-joint or
M65. L80 (method a, 10.2.3) 400 accessory 1 quadrant accessory tgnsile
Pup joints and material % © L\
acc?ejssory material | Heat-treated in 28 Lot (see 10.2)P: € Through-wall, Pupsjoint pr
(heat-treated in sequential loads 1 quadrant accessory tgnsile
individual lengths) [ (method b, 10.2.3) test
Continuous heat 228 Lot (see 10.2)P: © Through-wall, Pup-joint for
treatment 1 quadrant accessory tgnsile
(method ¢, 10.2.3) test
As-quenched product 1 Each production run or | Threugh-wall, Design arep of
heat-treatment practice |, 4.quadrants | greatest thickness
Non-upset pipe 1 Each length Jhrough-wall, | Approx. 50 % from
1 quadrant each endl
1 Each length Surface — Pipe body and one
HRC or HBW upset 9
Upset pipe 1 20& Through-wall, One upsét
4 quadrants
Grades 1 Label 1:&4-1/2: 200 Through-wall, | Pipe body tdnsile
C90, T95 Label 4;> 4-1/2: 100 4 quadrants test
Coupling blanks, Tube length heat 2¢ Each length Through-wall, One from epch
coupling stock, treatment 4 quadrants end
coupling material,  [ndividual heat 1 Each piece Surface — Each piede
pup joints a”dt al treatment HRC or HBW
accessory materia 1 |Label 1:<9-5/8: 50 | Through-wall, | From a piecq with
Label 1: > 9-5/8: 30 € 4 quadrants | the highest syirface
hardness number
in the lo
As-quenched product 1 Each production run or | Through wall, Design arep of
heat treatment practice | 4 quadrants | greatest thickness
Non-upset pipe 2 One from each end Through wall, | Each end ofleach
1 quadrant piece
Coupling blanks, Tube length heat se Each length Through wall, One from epch
coupling stock, 4 quadrants end
Grade C110 || coupling materiaf, reatment : :
pup joints and Individual heat 1 Each piece Surface: HRC Each pie¢e
accessory matetial | treatment or HBW
1 Label 1: <9-5/8: 50 ¢ | Through-wall, | From a piecg with
Label 1: 9-5/8: 30 © 4 quadrants | the highest sirface
hardness number
inthe lo
Casing 3¢ Lot (see 10.2)P: € Through-wall, Pipe body
1 quadrant
Coupling blanks, Tube length heat 1 Each length Through-wall, | Approx. 50 % from
coupling stock, treatment 1 quadrant each end
Grade Q125 coupling material " : : :
pling » | Individual heat 1 Each piece Surface — Each piece
pup joints andt al treatment HRC or HBW
accessory materia 1 Label 1: < 9-5/8: 50 © Through-wall, | Randomly selected
Label 1: > 9-5/8: 30 © 1 quadrant piece

a

Lots which include more than one heat shall have two hardness tests from each heat. When more than one test is required the test specimens shall
be from different lengths.

b The lengths tested shall be selected randomly and represent the start and end of the heat treatment cycle.

¢ Each lot shall be from the same heat of steel for Grades L80 9Cr, L80 13Cr, C90, T95 and Q125.

d One upset approximately 50 % from each end if both ends are upset.

e When more than one test is required the test specimens shall be from different lengths.
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Table E.41 — Frequency of flattening tests

Casing and tubing

b Includes casing used as tubing.

Group Type of heat treatment Number of tests
1 2 3 4
Non-full-body As described in footnote a
. Same as non-full-body heat-treated or 1 per lot of
1,2and 3 < Label 1: 4-1/2 100 lengths or less
Full-body, full-length 5 tulibodv Teatreated , ot of
> Label 1: 4-1/2b ame as non-full-body heat-treated or 1 per lot o
20 lengths or less
4 All 1 on each end of each length of pipe [see A.5 SR11]
Pup joints
Group Type of heat-treatment Maximum number of Numbey of tests
pieces in a lot per lot per heat
1 2 3 4 ) 6
Treated after cutting to Batch heat-treated 100 pup joints
length i 2 —
1.22hd3 Continuously heat-treated 1 1
Treated before cutting to < Label 1: 4-1/2 200 lengths
length > Label 1: 4-1/2P 100 lengths
4 All 1 on each end of each length
of pipe
a

he leading end of the first pipe of each coil shall have two test specimens flattened: one in the 90*\position and one in the 0° positiof.
Two tgst specimens shall be flattened from an intermediate pipe of each coil: one in the 90° position/and one in the 0° position.
The trailing end of the last pipe of each coil shall have two test specimens flattened: one in the 90° position and one in the 0° position.

Whena weld stop condition occurs during production of a multiple length, flattening tests with the weld at the 90° position and 0° positipn shall be made
from thhe crop end resulting from each side of the weld stop, and may be substituted for the intermediate flattening tests.

90° position: the weld is positioned at 3 o’clock or at 9 o’clock. 0° position: the weld is positioned at 6 o’clock or at 12 o’clock.

NOTH The tables "Hydrostatic test pressure" have been deleted.

© 1SO 2011 — All rights reserved
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Table E.42 — Summary of NDE methods for seamless pipe, coupling stock, the body of welded pipe
and accessory material (in accordance with 10.15.11)

Product

Visual
inspection
(see 10.14)

Wall thickness
verification

Ultrasonic
inspection

Flux leakage
inspection

Eddy current
inspection

Magnetic
particle
inspection @

2 3

4

5

6

7

8

H40, R

N

N

N

N

N

Pipe and

accessory
material

NA

Coupling
stock

N = not required|
R = required
A = one method
B = at least one
C = ultrasonic i

NA = not applic

ble

or any combination of methods shall be used

pection shall be used to inspect the outside and inside-surface

imethod shall be used in addition to ultrasonic inspection to inspect the outside surface

a MPI is per
inspection. MPI

itted for end-area inspection. MPI is permitted for pipe-body outside-surface inspection in combination with other methods of pipe|body
is permitted for coupling stock outside_surface inspection. Coupling stock receiving full-length MPI does not require full-lengtl
thickness verificption, however, mechanical wall thickness measurement of each end is required.

wall

Table E.43 — Acceptance (inspection) levels

. External imperfections Internal imperfections
Material Grade —— —
Longitudinal Transverse Longitudinal Transverge
1 2 3 4 5 6
N80Q, M65, L80, R95 L4 — L4 —
PA40%o A.10 SR16 L4 L4 L4 L4
P10 L2 L2 L2 L2
Pipe body @ | P110 to A.10 SR16 and
p y A3 SR2 L2 L2 L2 L2
C90, T95, uT L2 L2 L2 L2
C110, 2nd
Q125 method L2 L2 - -
Coupling All grades except C110 L2 L2 N N
stock C110 L2 L2 L3 L3
P110, Q125 L2 N L2 N
Weld seam 2:: o::er grajest L3 N L3 N
other grades to
A3 SR2 L2 N L2 N
N = not required; L x = acceptance (inspection) level.
@ Accessory material shall be treated as pipe body.
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Table E.44 — Artificial reference indicators

I1ISO 11960:2011(E)

Acceptance Notch depth @ Notch length Notch width Radially drilled hole
(inspection) level max. max. at full depth max. diameter °
% in in in
1 2 3 4 5
L2 5 2.0 0.040 116
L3 10 2.0 0.040 1/8
L4 12.5 2.0 0.040 1/8

NOTE See Figure D.16.

a Depth as a percent of specified wall thickness. The depth tolerance shall be £ 15 % of the calculated notch depth, with a minimum notch depth of

0.012in +0.002 in.

b Drilled hole diameter (through the pipe wall) shall be based on the drill bit size.

Table E.45 — Size of stamp markings

© 1SO 2011 — All rights reserved

Product Label 1 Marking height
in
Pipe <4-1/2 3/16
> 4-1/2 Ya
Coupling For pipe sizes < 4-1/2 Ya
For pipe sizes > 4-1/2 to < 7-5/8 3/8
For pipe sizes > 7-5/8 Vs
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Table E.46 — Grade colour codes

Grade Grade Number and golour of bands Colour(s) for coupling
type for product 2 with length 2 6.0 ft Entire coupling Band(s) b, c
1 2 3 4 5
H40 — None or black band at the manufacturer’s option None Same as for pipe
J55 — One bright green Bright green None
tubing
J55 — One bright green Bright green One white
casing
K55 — Two bright green Bright green None
M65 — One bright green, one blue M65 pipe uses L80 Type 1 couplings
N80 i One red Red None
N80 Q One red, one bright green Red Green
R95 — One brown Brown Nene
L80 1 One red, one brown Red @ne’brown
L80 OCr One red, one brown, two yellow None yTwo yellow
L80 3Cr One red, one brown, one yellow None One yellow
C90 — One purple Purple None
T95 — One silver Silver None
C110 — One white, two brown White Two brown
P110 — One white White None
Q125 — One orange Orange None

@ In the case of
b Special-clearan
€ Seal-ring coupli

e couplings shall also have a black band.

hgs shall also have a blue band.

oupling material, unless otherwise specified on the purchase agreement, the manufacturer's internal requirements shall govern.

Table E.47 — Thread type markings

Thread type

Marked symbol

Short round SC
Long round LC
Buttress BC
Non-upset NU
External upset EU
Integral joint IJ
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Table E.48 — Marking requirements and sequence

Stencil and/or stamp marking requirements 2
. Mark or Groups 1and 3 Groups 2 and 4 All groups
Marking sequence symbol b Couplings Couplings Coupling
Pipe and ) Pipe and ] stock
accessories accessories
1 2 3 4 5 6 7 8
1 | Manufacturer's name or mark € » DorP DorP P P P
2 |1SO 11960 ISO 11960 DorP DorP P P P
Marking to indicate compliance with APl Spec
5CT is at the manufacturer's option or as 5CT¢C DorP DorP P P P
specified on the purchase order
Date of manufacture as in 11.1.8 or 11.1.9. € » DorP DorP P P P
3 | Unthreaded pipe or special end finish, if
gpplicable (place symbol after specification
rharking):
+ Unthreaded pipe either upset or non-
upset PE DorP P
+ Pipe with special end finish threaded by
the pipe mill or processor SF DorP P
+ Couplings or accessories threaded with
special end finish SF DorP P
+ Coupling stock CS P
4 | $ize designation (fill in Label 1 designation
ffom column 1 of Table E.1 or E.2) € » P P
$pecified diameter for coupling stock and
gther products with no mass designation P
5 | Mass designation (fill in Label 2 designation
ffom Table E.1 or E.2) - » D or(P P
$pecified wall thickness for coupling stock
gnd other products with no mass designation P
6 | Grade of product:
+ H40 H
+ J55 J
+ K55 K
+ Me65 M
+ N80 Type 1 N1
+ N80Q NQ
+ R95 R
+ L80 Type 1 L
+ L80 Type 9Cr L9
+ L80 Type 13Cr L13
+ C90 Type 1 C90-1
+ T95 Type 1 T95-1
+ C110 C110
+ P110 P
+ Q125Type 1 Q1
All grade.designations DorP DorP P P P
7 | S$ulfide cracking test f
— C90 Type 1 A,BorD
— T95 Type 1 A,BorD
— C110 A, Dor
DAY
All test method designations P P P
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Table E.48 (continued)

Stencil and/or stamp marking requirements 2

same unit system

The manufacturer may include “API” before “5CT".

as the pressure markings.

Stamp marking shall conform to the requirements of 11.2.5.

e Pipe can be identified as manufactured to S| units by the marked hydro-test pressure which will be less than 100 (MPa), while the pressure marked for
pipe manufactured to USC units will be over 1 000 (psi). This information is used to clearly identify the units used for CVN markings, which shall be in the

. Mark or Groups 1and 3 Groups 2 and 4 All groups
Marking sequence symbol Couplings Couplings Coupling
Pipe and ) Pipe and ] stock
accessories accessories
2 3 4 5 6 7 8
8 | Reduced alternative impact test temperature,
if applicgble. FiII‘in spec_ified t(_ast temperature « . »F p p p p
for full-size specimens, including + symbol
and °F
9 | Heat treatment, if applicable:
— J55, K55 or M65 normalised A P P P P A
— J55, K55 or M65 normalised & tempered N&T P P P P A
— MB65 quenched & tempered Q P P P P A
10 | Process of manufacture:
— Seanless S
— Electijic-welded E
All designations DorP P
11 | Supplemeptary requirements, if applicable:
— A.28SR1 S1 P P
— A38SR2 S2 P P
— A.4 SRO (fill in type) S9Q« ... » P
— A.8SR13 S13 DorP P
— A.10 BR16 (fill in minimum full-size
energy absorption requirement, in foot S16« ... »F P P
pounds, and test temperature including +
symbpl and °F)
— A.11 BR22 S22 P D P D
— Annex H (PSL) L2 or L3 P P P P A
12 | Hydrostati¢ test pressure ©
(fill in the gctual test pressure, in psi)
All designations P« ...» P P
13 | Type of thfead, if applicable € » P P P P
14 | Full-length{ drift test, if applicable:
— Standard (casing or tubing) D]
— Alterrjative (casing or tubing) where
« ... »is the size of the alternative drift DA« ..... »
— For casing specified for tubing service
and drift-tested in accordance with 8.10 DT42
All designations P P
15 | Serializati¢n of Grades C90, T95, €110 and DdorpP D9orP A
Q125
16 | Tin plating| of couplings, if applicable P P
17 Qouplings H40, J55 and K55 only visually v P
inspected
NOTE S¢e 11.4 fofkmandatory colour code requirements.
a D indicates for optional (die) stamping; P indicates a requirement for (paint) stencilling. Optional marking is permitted as specified in 11.1 and 11.2.
b A blank spal:e, ... », indicates information to be filled in.
C
d

f "A" when tested using Method A (smooth tensile), "B" when tested using Method B, (bent beam), "D" when tested using Method D (DCB).
9 For Grade C110 only, “DA” when tested using a test solution other than ANSI-NACE TMO0177-2005 Test Solution A.
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Table E.49 — Retention of records

Requirement

Sub-clause reference

Chemical properties

Heat analysis 10.3.1
Product analysis 10.3.2
Mechanical properties

Heat control tensile tests 10.4.2
Tensile tests on products 7.2, 104.7

Impact tests on products
Hardness tests

74,75, 76,107
7.7, 7.8, 7.9 and 10.6

Hardenability tests (Grades C90, T95 and C110) 7.10, 10.9
Grain size (Grades C390, 195 and C110) .17, 10.6
Coupling tests 9.3
Hydrostatic tests

Tester recorder charts 10.12.1
Testing 10.12.1
Manufacturer certification

Results of all required tests (Group 4) 13.3
Sulfide stress cracking test (Grades C90, T95 and C110) |7.14, 10.10
Calibration Various

Table E.50 — SR11.1 Distance between platés)for flattening tests

Distance between plates
Grade DIt ratio max.
in
P110 All ratios D % (1.086 — 0.016 3 D/t)
Q125 All ratios D % (1.092 - 0.014 0 D/t)

is the specified outside diameter of pipe,«intinches.
is the specified wall thickness of thepipe, in inches.

Table E.51 — SR12.1 Inspection lot sample sizes vs. F factor

Sample size F Sample size F
1 2 3 4
3 13.857 16 4.534
4 9.215 18 4.415
5 7.501 20 4.319
6 6.612 25 4.143
7 6.061 30 4.022
8 5.686 35 3.937
9 5.414 40 3.866
10 5.203 45 3.811
12 4.900 50 3.766
14 4.690 oo 3.090

Table E.52 — SR12.2 Probability of defective product

Probability of one length being PrT::gti:tsyitshial;c?:ge%rir:gr:t:::sm;egtfive
defective
100 products
110 0.999 97 (or 100 %)
1/100 0.634 (or 63 %)
1/1 000 0.095 (or 10 %)
1/10 000 0.009 95 (or 1 %)
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Table E.53 — SR16.1 Transverse impact specimen size required

Calculated wall thickness required to machine
Label 1 transverse Charp;i(nlmpact specimens
Full size Ya-size Y2-size
1 2 3 4
3-1/2 0.809 0.711 0.612
4 0.752 0.654 0.555
4-1/2 0.712 0.614 0.515
5 0.681 0.583 0.484
5-1/2 0.656 0.558 0.459
0-5/8 ISR 0518 0419
7 0.606 0.508 0.409
7-5/8 0.591 0.493 0.394
7-3/4 0.588 0.490 0.391
8-5/8 0.572 0.474 0.375
9-5/8 0.557 0.459 0.360
10-3/4 0.544 0.446 0.347
11-3/4 0.535 0.437 0.338
13-3/8 0.522 0.424 0.325
16 0.508 0.410 0.311
18-5/8 0.497 0.399 0.300
20 0.493 0.395 0.296
NOTE The wall thicknesses in columns 2, 3 and 4 that are in excéssvof the maximum wall
thicknesses for ISO/API pipe are for information only. The above provides a“0.020 in inside-wall and a
0.020 in outside-wall machining allowance.

Table E.54 — SR16.2 Longitudinal impact specimen size required

Calculated wall thickness required to machine
Label 1 longitudinal Charpi)r:lmpact specimens
Full size Ya-size Ye-size
1 2 3 4
1050 0.472 0.374 0.275
1315 0.464 0.366 0.267
1660 0.458 0.360 0.261
1900 0.455 0.357 0.258
2063 0.453 0.355 0.256
2-3/8 0.450 0.352 0.253
2-7/8 0.448 0.350 0.251
3-12 0.445 0.347 0.248
4 0.444 0.346 0.247
4-1/2 0.443 0.345 0.246
5 0.442 0.344 0.245
5-1/2 0.441 0.343 0.244
6-5/8 0.440 0.342 0.243
- 0-440 8-342 0243
7-5/8 0.439 0.341 0.242
7-3/4 0.439 0.341 0.242
8-5/8 0.439 0.341 0.242
9-5/8 0.438 0.340 0.241
10-3/4 0.438 0.340 0.241
11-3/4 0.437 0.339 0.240
13-3/8 0.437 0.339 0.240
16 0.436 0.338 0.239
18-5/8 0.436 0.338 0.239
20 0.436 0.338 0.239
NOTE The wall thicknesses in columns 2, 3 and 4 that are in excess of the maximum wall
thicknesses for ISO/API pipe are for information only. The above provides a 0.020 in inside-wall and a
0.020 in outside-wall machining allowance.
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Table E.55 — SR16.3 Acceptable size impact specimens and
absorbed energy reduction factor

I1ISO 11960:2011(E)

Test specimen size

Specimen dimensions

Reduction factor

mm
Full size 10.0 X 10.0 1.00
Ya-size 10.0x7.5 0.80
Yo-size 10.0 X 5.0 0.55

Table E.56 — SR16.4 Hierarchy of test specimen orientation and size

Choice Orientation Size
1% Transverse Full size
o Transverse Yi-size
3 Transverse Ys-size
4" Longitudinal Full size
5" Longitudinal Y4-size
6" Longitudinal Yh-size

Table E.57 — SR16.5 Transverse Charpy absorbed energy requirements —

Grade N80 Type 1

Maximum specified wall thickness Minimum_ transverse absorbed energy
in ft-lb

0.442 10

0.524 11

0.606 12

0.689 13

0.771 14

0.853 15

0.935 16

1.018 17
For wall thicknesses greater-than shown above, the requirements shall be according to the
equations for the wall thickness and grade.
NOTE Wall thicknesses greater than those of standard ISO/API pipe are shown here for information
for special applications.
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Table E.58 — SR16.6 Longitudinal Charpy absorbed energy requirements —

Grade N80 Type 1

Maximum specified wall thickness

Minimum longitudinal absorbed energy

in ft-lb
0.421 20
0.462 21
0.504 22
0.545 23
0.586 24
0.627 25
0.668 26
0.709 27
0.750 28
0.791 29
0.833 30
0.874 31
0.915 32
0.956 33
0.997 34
1.038 35

For wall thicknesses greater than shown above, the requirements shall be aecording to the
equations for the wall thickness and grade.

NOTE Wall thicknesses greater than those of standard ISO/API pipe aré shewn here for information
for special applications.

Table E.59 — SR16.7 Test temperature reduction for sub-size specimens —

Grades H40, J55 and K55 only

Specimen size Spe?r?ii?(r?;zz wall Temperature reduction
mm in °F
10.0x 7.5 > 0.394 5
10.0 x 5.0 >0.394 20
10.0 x 5.0 0.295 to 0.394 15
10.0 x 5.0 0.264 to 0.291 10
10.0 x 5.0 0.236 to 0.260 5
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