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1. SCOPE

1.1 Type:

under

Prima

While

involv

In paragraph 3.7.3 AMS 2640 replaced with ASTM E 1444.

tensile sfrengths at room temperature.

1.2 Applicatipn:

heat resigtance is required.

1.3 Safety - Hazardous Materials:

specifica
address the‘hazards which may be involved in such use. It is the sole respgnsibility of the
user to epsure familiarity with the safe and proper use of any hazardous maferials and to
take necessary precautionary measures to ensure the health and safety of all personnel

RATIONALE

This progurement specification covers aircraft quality bolts and screws made from a
corrosion) and moderate heat resistant martensitic iron base alloy of the type] identified

the Unified Numbering System as UNS,S41800 and of 140,000 psi arjd 152,000 psi
rily| for aerospace propulsion system applications where corrosion and|moderate

thT materials) methods, applications, and process described or referenced in this
ion may involve the use of hazardous materials, this specification does not

ed.
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2. REFERENCES:

2.1

211

21.2

213

Applicable Documents:

The following publications form a part of this document to the extent specified herein. The
latest issue of SAE publications shall apply. The applicable issue of other publications
shall be the issue in effect on the date of the purchase order. In the event of conflict
between the text of this document and references cited herein, the text of this document
takes precedence. Nothing in this document, however, supersedes applicable laws and

regulatiopsuniess a specific exemption as been obtained.

SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrengdale, PA

15096-0001.

AMS 2§50 Pyrometry

AMS 5616 Steel Bars, Forgings, Tubing, and«Rings, Corrosion and Moderate
Heat Resistant, 13 CR - 2.0 Ni =3.0 W, Annealed

AS113p Design Standard for Bolts.and Screws, External Wrenching, UNJ
Thread, Inch Series

AS306p Bolts, Screws, and Studs, Screw Threads Requirements

AS3063 Bolts, Screws;and Studs, Geometric Control Requirements

AS887p Screw Threads, Controlled Radius Root with Increased Minor
Diameter, General Specification for

ASTM Publications: tAvailable from ASTM, 100 Bar Harbor Drive, West Cg@nshohocken,

PA 19428-2950.

ASTME 8 Tension Testing of Metallic Materials

ASTM E140 Standard Hardness Tables for Metals

ASTM D 3951 Commercial Packaging

ASTM E 1444 Magnetic Particle Examination

ASME Publication: Available from ASME, 22 Law Drive, Box 2900, Fairfield, NJ 07007-

2900.

ANSI/ASME B46.1 Surface Texture (Surface Roughness, Waviness, and Lay)
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2.1.4 AlA Publications: Available from AlA, 1250 Eye Street, NW, Washington, DC 20005-

3924.

NASM 1312-6 Fastener Test Methods, Method 6, Hardness

NASM 1312-8 Fastener Test Methods, Method 8, Tensile strength

NASM 1312-12 Fastener Test Methods, Plating Thickness

2.2 Definitiofs:

BURR: A rough edge or ridge left on the metal due to a cutting, grinding, pigrcing or

blanking|operation.

COLD RPLLING: Forming material below the recrystallizationdtemperature.

CRACK:| Rupture in the material which may extend in any direction and whi¢ch may be

intercrystalline or transcrystalline in character.

DEFECT]: Any nonconformance of the unit of prodéct with specified requirements.

DEFECT|IVE: A unit of product which contains' one or more defects.

DISCON[TINUITY: An interruption in the-normal physical structure or configyration of a

part, such as a lap, seam, inclusioncrack, machining tear, or stringer.

INCLUSION: Nonmetallic particles originating from the material making pro¢ess. They

may exigt as discrete particles or strings of particles extending longitudinally

LAP: Surface imperfection caused by folding over metal fins or sharp cornefs and then
rolling or{forging theminto the surface. The allowable lap depth shall not exgeed the limit
specified herein.. (The minimum condition that shall be rated as a lap is a folg having its
length equal to,or greater than three times its width with a depth of 0.0005 inch when

viewed at X200 magnification.

MACHINING TEAR: A pattern of short, jagged individual cracks, generally at right angles
to the direction of machining, frequently the result of improperly set cutting tools, or dull

cutting tools.

PRODUCTION INSPECTION LOT: Shall be all finished parts of the same part number,
made from a single of alloy, heat treated at the same time to the same specified condition,
produced as one continuous run, and submitted for vendor’s inspection at the same time.

SEAM: Longitudinal surface imperfection in the form of an unwelded, open fold in the

material.
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2.2

2.3

(Continued):

STRINGER: A solid nonmetallic impurity in the metal bar, often the result of inclusions
that have been extended during the rolling process.

TIGHT BURR: A burr closely compacted and binding in the periphery of the part without
any loose ends and is within the dimensional limits of the part.

Unit Symbols:

A - ampgre

° - degrepg, angle

°C - degtee Celsius

°F - degree Fahrenheit
g - gram|(mass)

cm? - cubic centimeter
h - hour
in - inch
in? - square inch

min - minute of time

% - percent (1% = 1/100)

Ibf - pounds force

psi - pouhds’force per square inch

sp gr - specific gravity

3. TECHNICAL REQUIREMENTS:

3.1

Material:

Shall be AMS 5616 steel, unless otherwise specified on the part drawing.
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3.2 Design:

Finished (completely manufactured) parts shall conform to the following requirements:

3.2.1

Dimensions: The dimensions of finished parts, after all processing, including plating,

shall conform to the part drawing. Dimensions apply after plating but before coating with
dry film lubricants.

3.2.2

Surface Texture: Surface texture of finished parts, prior to plating or coating, shall

confor

with A
3.2.3 Thread
AS887
3.2.3.1 Incor
junct
AS3(

3.2.3.2 Chan
draw

3.24 Geoms
on the

3.3 Fabricati

3.3.1 Blanks
may be
machin

dimens

332 HeatT
bearin

110 the requirements as specified on the part drawing, determined
NSI/ASME B46.1.

D, unless otherwise specified on the part drawing.

nplete Threads: Incomplete threads are permissiblelat the chamfer|
Lire of the unthreaded portion of the shank or adjacent to the head 4
62.

nfer: The entering end of the thread shall.be chamfered as specifie
ng.

tric Tolerances: Part features shall be within the geometric toleran
part drawing and, where applicable, controlled in accordance with A

bn:
Heads shall be formed by hot or cold forging or machining. Lightg
produced by apy-suitable method. Wrenching recesses may be fo
ed. Flash or ¢hip clearance in machined recesses shall not cause
ion to exceed the specified limits.

reatment: Headed and machined blanks shall, before finishing the

and rol

g surface of the head, cold working the head-to-shank fillet radius W

n accordance

s: Screw thread UNJ profile and dimensions shall be in accordance with

ed end at the
s specified in

1 on the part

ces specified
S3063.

ning holes
rged or
recess

shank and the
hen specified,

ling'the threads, be heat treated as follows:

3.3.21

Heating Equipment: Furnaces may be any type ensuring uniform temperature

throughout the parts being heated and shall be equipped with, and operated by,
automatic temperature controllers and data recorders conforming to AMS 2750. The
heating medium or atmosphere shall cause no surface hardening by carburizing or
nitriding.

3.3.2.2

Hardening: Blanks of AMS 5616 shall be uniformly heated to 1750 °F £ 10 °F, held at

heat for 15 to 20 min, and suitably quenched. For other steels, the temperature, time,
and quenching medium shall be as agreed by purchaser and vendor.
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3.3.2.3 Tempering: Hardened blanks shall be tempered by heating uniformly to a temperature
necessary to produce the specified hardness and microstructure but not within the
range of 700 to 1000 °F, holding at heat for not less than 1 h, and cooling.

3.3.3 Oxide Removal: Surface oxide, and oxide penetration caused by prior heat treatment,
shall be removed from the full body diameter and bearing surface of the head of the heat

3.34

3.3.5

3.3.6

treated

blanks prior to cold working the under head fillet radius when specified and

rolling the threads. The oxide removal process shall produce no intergranular attack or
corrosion of the blanks. The metal removed from the bearing surface of the head and

the full
smooth
lines in|

Cold W
radius
when s
marks.

specified on the part drawing. It shall not raise metal:more than 0.002 in a
- at “A” or depress metal more than 0.002 in<below the contour at “B” as shown in
P; distorted areas shall not extend beyond?#C” as shown in Figure 2.

contou
Figure
configy

be required only for 90° of fillet arc, startingsat the point of tangency of the

and thg
radius,
major g
shank
for 90°
surfacq
shank,

Thread

single folling process after removal of oxide as in 3.3.3.

Cleaning: Parts, after finishing, shall be degreased and immersed in one

followin

mmmmmmmmmm—mmma clean and
surface and, in no case, shall be so great as to produce more cutting of flow

the head-to-shank junction of forged headed parts than shown\in Fligure 1.

orking of Fillet Radius: After removal of oxide as in 3.3.3)the headtto-shank fillet
bf parts having the radius complete throughout the cireumference of the part shall,
pecified, be cold rolled sufficiently to remove all visual evidence of grinding or tool

Distortion due to cold working shall conform to/figure 2, unless ot}

rations having an undercut associated with the fillet radius, the cold

bearing surface of the head. In-addition to cold working the head-
shouldered bolts having an unthreaded shank diameter larger than
iameter and having an undereut associated with a fillet between th
hnd the shoulder of the unthreaded shank, the cold working will be

of fillet arc, starting at the”point of tangency of the fillet radius and t
of the unthreaded-shank. For parts with compound fillet radii betw
cold work only the radius that blends with the head.

Rolling: Threads shall be formed on the heat treated and finished

g-solutions for the time and temperature shown:

erwise
pove the

In
working will
fillet radius
o-shank fillet
the thread

threaded
equired only
ne shouldered
een head and

blanks by a

of the

a.

20 min at room temperature.

roo

m temperature.

140 to 160 °F.

20 min at a temperature in the range of 70 to 120 °F.

One volume of nitric acid (sp gr 1.42) and 9 volumes of water for not less than

One volume of nitric acid (sp gr 1.42) and 4 volumes of water for 30 to 40 min at

One volume of nitric acid (sp gr 1.42) and 4 volumes of water for 10 to 15 minutes at

Citric acid solution containing 4 to 10 weight percent of citric acid, for a minimum of
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3.4 Product Marking:

Each part shall be identification marked as specified by the part drawing. The markings
may be formed by forging or stamping, raised or depressed not more than 0.010 in

maximum, with rounded root form or depressed characters.

3.5 Plating:

Where required, any protective treatment shall be as specified by the part drawing.

3.6 Mechanigal Properties:

Parts shall conform to the requirements of 3.6.1 and 3.6.2. Threaded memb
fixtures fpr tensile test shall be of sufficient size and strength to develop the
the part ithout stripping the thread. The loaded portion of the(shank shall h
minimumn of three full thread turns from the thread runout exposed between
fixtures during the tensile test. Finished parts shall be tested in accordance
following| applicable test methods:

a. Hardpess: NASM 1312-6
b. Room Temperature Ultimate Tensile Strength: NASM 1312-8
3.6.1 Ultimate Tensile Strength at Room Temperature:

3.6.1.1 Finished Parts: Parts havinghardness not lower than 30 HRC shall havg
tensile load not lower than that specified in Table 3 and shall be tested g
measguring and recording:the maximum tensile load achieved. Parts req
minimum hardness notlower than 35 HRC shall have an ultimate tensile
lower than the minimum ultimate tensile load specified in Table 3 multipl
the s|ze or shape_ of the part is such that failure would occur outside the
sectipn but thé part can be tested satisfactorily, such as parts having a s

confarmste only the ultimate tensile strength requirements of 3.6.1.2; for

ers of gripping
full strength of
ave a

he loading
with the

b an ultimate

b failure, first
Liring

load not

ed by 1.08. If
hreaded

hank diameter
Is shall

such parts,

equei{ to or less than the thread root diameter or having an undercut, parj

the djameter of the area on which stress is based shall be actual measufed minimum

diameter of the part. Tension fasteners with either standard double hexagon or

hexagon type head having a minimum metal condition in the head equal
parameters specified in AS1132 shall not fracture in the head-to-shank fi
except when this radius is associated with an undercut or with a shank d
than the minimum pitch diameter of the thread, or where cold working of
radius is not required and the heads are machined.

to the design
llet radius
iameter less
the fillet
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3.6.1.2 Machined Test Specimens: If the size or shape of the part is such that a tensile test
can not be made on the part, tensile tests shall be conducted in accordance with
ASTM E 8 on specimens prepared as in 4.4. Such specimens shall meet the
requirements in Table 1:

TABLE 1 - Tensile Properties of Test Specimens

Minimum Hardness of | Ultimate Tensile | Elongation in 2 in or
Specified Range, Strength, 4D, Reduction of Area,
ARC pSi minimum % minimum % minjmum
30 140,000 17 40
35 152,000 13 39
3.6.1.2.1  Whien permitted by purchaser, hardness test on the end afjthe parts may be
substituted for tensile test of machined specimens.
3.6.2 Hardngss: Unless otherwise specified on the part drawing, hardness shalllbe uniform
and within the range 30 to 38 HRC, but hardness of'the threaded section gnd of the

head-tq
result d

3.7 Quality:

Parts shall be uniform in quality and.condition, clean, sound, smooth and fre

and forei
3.7.1 Macros
solutio
other s
and the
to the 1
thread
of speg

D-shank fillet area when cold working of this area is specified, may G
f the cold working operations.

gn materials, and from imperfections detrimental to their performan

copic Examinations:Parts or sections of parts, as applicable, shall |
h consisting of approximately 50% hydrochloric acid (sp gr 1.19), 50

n examined.at a magnification of approximately 20X to determine g
equireménts of 3.7.1.1 and 3.7.1.2, and 3.7.1.3, except that examin
mperfections as specified in 3.7.1.3 should be made by microscopi
imens’polished and etched as in 3.7.2.

e higher as a

e from burrs
be.

be etched in a
% water, or

Litable etchant for sufficient time to reveal flow lines but not longer than 15 min,

onformance
ation for
C examination
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3.7.1.1

3.7.1.1.1

3.71.1.2

3.7.1.2

3.7.1.3

3.7.1.3.1

3.7.1.3.2

3.7.1.3.3

Flow Lines:

Head-to Shank: If parts have forged heads, examination of a longitudinal section
through the part shall show flow lines in the shank, head-to-shank fillet, and bearing
surface which follow the contour of the part as shown in Figure 1, except that slight
cutting of flow lines by the oxide removal process of 3.3.3 is permissible; excessive
cutting of flow lines in the shank, head-to-shank fillet, and bearing surface, is not
permissible except when an undercut is associated with the fillet radius. The head

style shown in Figure 1 is for illustrative purposes only but other symmetrical head

stylessitattconformto theabove Tequirements. Flow finesimupsetheg

hay
sta

Thr
cor

Interpal Defects: Examination of longitudinal sections)of the head and st

the th
in 3.7
from
than
after
secti

Thre
oxide

Mu
Sin
(se

The
Fig
dia
thrg

ndard heads, shall be as agreed by purchaser and vendor.

eads: Flow lines in threads shall be continuous, shall follow the ger

ing special heads, such as Dee- or Tee-shaped heads or thinner.th

tour, and shall be of maximum density at root of thread,(see Figure

reads shall reveal no cracks, laps, or porosity:except laps in thread
.1.3.3 and 3.7.1.3.4. The head and shank section shall extend not
the bearing surface of the head and the threaded section shall exte
D/2 beyond the thread runout where “D*is the nominal diameter of
heading. If the two sections would gverlap, the entire length of the
bned and examined as a whole.

hds: Root defects such as |aps, seams, notches, slivers, folds, roug
scale are not permissible (See Figure 4).

tiple laps on the flanks of threads are not permissible regardless of
gle laps on the flanks of threads that extend toward the root are not
b Figures 5 and'6).

re shall be no laps along the flank of the thread below the pitch dia
Lire 7).<A single lap is permissible along the flank of the thread abo
meter‘on either the pressure or non-pressure flank (one lap at any @

ugh' the thread) provided it extends towards the crest and generally

the

flank (see Figure 7).

nds on parts
an AS1132

neral thread

3).

hank and of
s as permitted

less than D/2

nd not less
the shank
part shall be

hness, and

location.
permissible

meter (see
e the pitch
ross-section
parallel to

Crest craters, crest laps, or a crest lap in combination with a crest crater are
permissible provided that the imperfections do not extend deeper than 20% of the
basic thread height (see Table 2) as measured from the thread crest when the
thread major diameter is at minimum size (see Figure 8). The major diameter of the
thread shall be measured prior to sectioning. As the major diameter of the thread
approaches maximum size, values for depth of crest crater and crest lap
imperfections listed in Table 2 may be increased by one-half of the difference
between the minimum major diameter and the actual major diameter as measured
on the part.
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3.7.2 Microscopic Examination: Specimens cut from parts shall be polished, etched in
Kalling’s reagent (100 cm?® of absolute ethyl alcohol, 100 cm? of hydrochloric acid (sp gr
1.19), and 5 g of cupric chloride), Marble’s reagent (20 cm?® of hydrochloric acid (sp gr
1.19), 20 cm® of water, and 4 g of cupric sulfate pentahydrate), or other suitable etchant,
and examined at not lower than 100X magnification to determine conformance to the
requirements of 3.7.1.3, 3.7.2.1, and 3.7.2.2.

3.7.2.1  Microstructure: Parts shall have microstructure of tempered martensite.

3.7.2.2 Surf; . b surface
except as produced during cold working of the head-to-shank fillet radius, when
specified, and during rolling of threads. Parts shall show no evidence of|carburization
or nitriding. In case of dispute over the results of the microscopic.examination,
micrghardness testing in accordance with NASM 1312-6 shalllbe used ap a referee
methpd; a Vickers hardness reading within 0.003 in of an unrolled surfage which
excegds the reading in the core by more than 30 points.shall be evidence of
noncpnformance to this requirement.

3.7.3 Magnelic Particle Inspection: Parts shall be subjeetto magnetic particle inspection in
accordgnce with ASTM E 1444: any method may/be used but resolution of disputed
rejectigns shall be based upon the wet, contintous, fluorescent suspension method
using gmperages shown in 3.7.3.3.

3.7.3.1 The following conditions shall be cause for rejection of parts inspected.

3.7.3.1.1 Dispontinuities transverse te'grain flow (i.e., at an angle of more than 10° to the axis
of the shank), such as grinding checks and quench cracks.

3.7.3.1.2 Longitudinal indications (i.e., at an angle of 10° or less to the axis of the shank) due
to imperfections other than seams, forming laps, and non-metallic inclysions.

3.7.3.2 The followinganditions shall be considered acceptable on parts inspecied.

3.7.3.2.1 Palts having longitudinal indications (i.e., at an angle of 10° or less to the axis of the
shgnk) of seams, forming laps, and nonmetallic inclusions parallel to tHe grain flow
that are within the Timits specified in 3.7.3.2.2 through 3.7.3.2.5 provided the
separation between indications in all directions is not less than 0.062 in.

3.7.3.2.2 Sides of Head: There shall be not more than six surface or subsurface indications
per head. The length of each indication may be the full height of the surface, but no
indication shall break over either edge to a depth greater than 0.031 in or the
equivalent of the basic thread height (see Table 2), whichever is less.

3.7.3.2.3 Shank or Stem: There shall be not more than 10 subsurface and hairline surface
indications. The length of any indication may be the full length of the surface but the
total length of all indications shall not exceed twice the length of the surface. No
indication shall break into a fillet or over an edge.

-10 -
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3.7.3.2.4 Threads: There shall be no indications, except as permitted in 3.7.1.3.

3.7.3.2.5 Top of Head and End of Stem: The number of indications is not restricted, but the
depth of any individual indication shall not exceed 0.010 in, as shown by sectioning

representative samples. No indication, except those of 3.7.3.2.2, shall
edge.

3.7.3.3 Procedures:

3.7.3.3.1

3.7.3.3.2

4. QUALITY

4.1

4.2

4.3

4.3.1

4.4

4.4.1

Cir¢

through the part Iongitddinally.

ASSURANCE PROVISIONS:

Respondibility for Inspection:

The vendlor of parts shall supply all samples and shall be responsible for pef
required [tests. Purchaser reserves the right to\perform such confirmatory te
deemed hecessary to ensure that the parts conform to the requirements of t
specification.

Respondibility For Compliance:

The manufacturer’s system for parts production shall be based on preventin

break over an

ea passed

Longitudinal Magnetization: Sufficient to produce 5000 A-turns\per inch of shank
diameter with the part placed in a standard solenoid of appropriate sizeg.

forming all
sting as
Nis

j product

defects, father than detecting-the defects at final inspection and then requiring corrective

action to|be invoked. An-effective manufacturing in-process control system
established, subject torthe” approval of the purchaser, and used during produ

Productipn Acceptance Tests:

shall be
ction of parts.

le, using a

The purpose ef production acceptance tests is to check, as simply as possil

method yhich is inexpensive and representative of the part usage, with the yincertainty

inherent in random sampling, that the parts comprising a production inspection lot satisfy

the requirements of this specification.

Tests for all technical requirements are acceptance tests and shall be performed on
each Production lot. A summary of acceptance tests is specified in Table 4.

Acceptance Test Sampling:

Material: Sampling for material composition on each heat shall be in accordance with

AMS 5616.

-11 -
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4.4.2

443

4.4.4

4.4.5

4.4.6

447

4.5

Nondestructive Test - Visual and Dimensional: A random sample will be selected from

each production inspection lot; the size of the sample to be as specified in

Table 5. The

classification of dimensional characteristics shall be as specified in Table 6. All
dimensional characteristics are considered defective when out of tolerance.

Hardness Test (see 3.6.2): A random sample shall be selected from each
inspection lot; the size of the sample shall be as specified in Table 7. The
may be selected from those that have been subjected to and passed the vi
dimensional inspection, with additional units selected at random from the p
inspecfomtotas TTecessary.

Magnetic Particle Inspection: A random sample shall be as selected. from
production inspection lot; the size of the sample shall be as specified in T

ied as in Table 6. The sample units may be selected fromythose tha
subjected to and passed the visual and dimensional inspection; with additi
selectgd at random from the production inspection lot as_necessary.

Destrugtive Tests: A random sample shall be selected from each producti
lot; the|size of the sample shall be as specified in Table 7. The sample un

production
sample units
sual and
roduction

each

ble 5 and
have been
bnal units

bn inspection
ts may be

selectgd from those that have been subjected to‘and passed the nondestriictive tests

and the magnetic particle inspection, with additional units selected at rand
production inspection lot as necessary.

Acceptance Quality: Of random samples tested, acceptance quality shall
zero dgfectives.

Test Specimens: Specimens-for tensile testing of machined test specimen

bm from the

be based on

s shall be of

standafd proportions in aceardance with ASTM E 8 with either 0.250 in digmeter at the

reducef parallel gage section or smaller specimens proportional to the sta
ired. Specimens shall be machined from finished parts or coupons of
of alloy| and be processed together with the parts they represent. Specime
machined from the center of parts 0.750 in and under in nominal diameter,
center pf coupons 0.800 in and under in nominal diameter or distance bety
sides, and{frorm mid-radius of larger parts or coupons.

ndard when
the same lot
ns shall be
from the
een parallel

Reports:

The vendor of parts shall furnish with each shipment a report stating that the chemical

composition of the parts conforms to the applicable material specification, showing the
results of tests to determine conformance to the hardness and room temperature tensile
strength requirements, and stating that the parts conform to the other technical

requirements of this specification. The report shall include the purchase ord

size, and quantity.

er number,

AS7470, lot number, contractor or other direct supplier of material, part number, nominal

-12 -
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4.6 Rejected

Lots:

If a production lot is rejected, the vendor of parts shall perform corrective action to screen
out or rework the defective parts, resubmit for acceptance tests inspection as in Table 3,
or scrap the entire lot. Resubmitted lots shall be clearly identified as reinspected lots.

5. PREPARATION FOR DELIVERY:

5.1 Packaging and ldentification:

5.1.1 Packag
5.1.2 Partsh
5.1.3 Eachc
BOLTS
AS747
PART
LOTN
PURCH
QUAN]
MANU

5.1.4 Thread
transpg

6. ACKNOWI

ing shall be in accordance with ASTM D 3951.

(SCREWS), STEEL, CORROSION AND MODERATE HEAT RESI
D
NUMBER

UMBER

1ASE ORDER NUMBER
[ITY

FACTURER'S IDENTIFICATION

rtation,.and storage.

IEDGEMENT:

aving different part numbers shall be packed in separate containers.

pbntainer of parts shall be marked to show not less thanthe following information:

STANT

ed fasteners-shall be protected from abrasion and chafing during handling,

A vendor shall mention this specification number in all quotations and when acknowledging
purchase orders.

7. REJECTIONS:

Parts not conforming to this specification, or to modifications authorized by purchaser, will

be subject

to rejection.
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8. NOTES:

8.1 Hardness conversion tables for metals are presented in ASTM E 140.

8.2 Key Words:
Bolts, screws, procurement specification

8.3 The change bar (1) located in the left margin is for the convenience of the user in locating
areas where technical revisions, not editorial changes, have been made 1o the previous

issue of this document. An (R) symbol to the left of the document title indicgtes a
completg revision of the document.

PREPARED UNDER THE JURISDICTION OF
SAE COMMITTEE E-25, GENERAL STANDARDS FOR AEROSPACE
AND PROPULSION SYSTEMS
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NOTE: Showing a smooth, well formed grain flow following the contour of the under head fillet
radius

FIGURE 1
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A_\ r-[-
= / pa
N C 7
A— ) -
1 C I:J
«d b
Nominal Bolt Diameter C, maximum
inch inch
Up to  0.3125, excl 0.062
0.3125 and \0.375 0.094
0.4375 to— 0.625, 1Incl 0.125
0.750. N\to 1.000, incl 0.156
Over 1.000 0.188

FIGURE 2<2-Permissible Distortion From Fillet Working
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VAVAW.

FIGURE 3 - Flow Lines, Rolled Thread

Not Ptrm1ss1bli Root

FIGURE 4 - Root Defects, RoilTed Thread

Not Permizsible

Root
FIGURE 5 - Laps Below PD Extending Toward Root, Rolled Thread

1:;3:2\:frmisi:j::;;?

Root

FIGURE 6 - Laps Above PD Extending Toward Root., Rolled Thread
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/Tssfble

— Nor PErmMiESThTE ——

AIGURE 7 - Laps Extending Towards Crest, Rolled Thread

At Minimum Major Dia, Maximum Permissible Defect
20% of Basic -Thread Height (See Table 2)

de Note A l—See Note A

- 1
- \ . ['I.,I’Z Tol on Majofr Dia

L

B &

<]

Root

Basic Thread Height

Note A:

height plus 1/2 the difference of the actual
major diameter and minimum major diameter.

FIGURE 8 - Crest Craters and Crest Laps, Rolled Thread

-18 -



https://saenorm.com/api/?name=1faaa90a3ce8dc2fc7a6a81a4bb00d12

SAE AS7470 Revision B

TABLE 2 — UNJ External Thread Depth at 2H/3 and
Allowable Thread Lap Depth

Thread UNJ Allowable

Pitches Ext Thread Depth Thread Lap

Per Inch at 2H/3 Depth
n inch ingh
40 0.0144 0.0029
B6 0.0160 0.0032
B2 0.0180 0.0036
D3 0.0206 0.0041
D4 0.0241 0.0048
PO 0.0289 0.0058
18 0.0321 0.0064
16 0.0361 0.0072
|4 0.0442 0.0082
13 0-0444 0.0089
12 0.0481 0.0096
11 0.0525 0.01|05
10 0.0677 0.0115

9 0.0642 0.0128
8 0.0722 0.0144
Note 1: Allowable lap depth is based upon 20% of UNJ external thread depth
At 2H/3 in aceordance with AS8879, and is calculated as follows:
Ext thd-depth = 2H/3 = (2/3) (cos 30°)/n = 0.57735/n

L Dnnl-h =02 (OH/2\ =N 2 (D/2\ (~rnc A2N°\/n = 44CA7/n
ap A T4l T\ T 11O T\ &9 \CYo oo it DRI R A S RN ]
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TABLE 3 — Test Loads

Ultimate Tensile Strength Ultimate Tensile Strength
At Room Temperature at Room Temperature
Test Load Test Load
Ibf, minimum Ibf, minimum
Thread Standard Pitch Dia Reduced Pitch Dia
Size UN and UNJ Threads UN Threads only
0.1120720 968 909
0.1120148 1020 962
0.1380t32 1460 1390
0.1380t40 1570 1490
0.1640t32 2180 2090
0.1640136 2 250 2160
0.1900t32 3 040 2930
0.250028 5430 5290
0.3125{24 8 600 8420
0.3750t24 13 300 13100
0.4375t20 18 000 17 800
0.5000t20 24 000 23700
0.5625t18 30 500 30 100
0.6250118 38.100 37 700
0.7500t16 55 300 54 900
0.8750114 75500 74 900
1.0000¢12 98 400 97 800
Note 1: Requirementstabove apply to parts with UNC, UNF, UNJC or UNJ threads, as

applicableto'the sizes shown, to Class 3A tolerances, and having minimum

hardness-not lower than 30 HRC; requirements for reduced pitch diameter

threads.are based on 0.003 in reduction below standard major, pitchfand minor

(noot)'diameters. Ultimate tensile strength load is based on 140 000 psi tensile

stress at room temperature. For nominal thread major diameter 0.3125 in and

smaller, area upon which stress is based is 98% of the maximum pitch
diameter, calculated from Equation 1:
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