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FOREWORD

{This Foreword i1s not part of ANSI/JASVIE B1.22M-1985.)

American National Standards Committee B1 for the standardization of screw threads was
organized in 1920 as Sectional Committee Bl under the aegis of the American Engineering
Standards Committee [later the American Standards Association, then the United-States of
America Standards Institute, and as of October 6, 1969, the American Natiorfal Standards
Institute, Inc. (ANSI)], with the Society of Automotive Engineers and the American Society
of Mechanical Engineers as joint sponsors. As a result, a great deal of effort ‘was expended
through the years toward development of several inch screw thread standards, including the
current inch gaging standard, ANSI/ASME B1.2-1983, Gages and, Gaging for Unified Inch
Screw Threads.

Recognizing the increasing need of industries in the United)States for documentation of
American gaging practice for metric screw threads, American National Standards Committee
B1 charged its thread gaging Subcommittee 2 with the reésponsibility for producing such a
standard. ANSI B1.16-1972 was developed as a standard for American gaging practice for
metric screw threads; ANSI/ASME B1.16M-1984 is*a revision of that standard.

With the development of the MJ series of metric:screw threads, documented in ANSI B1.21,
it became necessary to document the required thread gages that were not covered in the ANSI
B1.16 standard. Committee B1 asked Subcommittee 2 to develop such a standard.

ANSI B1.22-1978 was developed by Subcommittee 2 to provide the essential specifications
for gages and gaging practice necessary'to fulfill the provisions of the product thread document
ANSI B1.21, Metric Screw Threads -~ MJ Profile.

In 1982, Committee B1 was reorganized as the ASME Standards Commiittee Bl, and it has
operated under American Soeiety of Mechanical Engineers procedures to produce and update
standards which become ANSI Standards after final approval by the American National Stan-
dards Institute.

This publication, designated ANSI/ASME B1.22M-1985, does not have any references to
conformance critéria, as Committee Bl has established B1.3M for all levels of acceptability
for screw thredds. A considerable amount of new material is added to cover the many options
of gages and‘measuring equipment shown in B1.3M. Mn/Mt gages have been identified as
NOT GO gages.

The'proposed Standard was submitted by the ASME Board of Standardization to the Amer-
ican:National Standards Institute. It was approved and formally designated as an American
National Standard on September 26, 1985.
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ANSI/ASME B1.22M-1985
AN AMERICAN NATIONAL STANDARD

AN AMERICAN NATIONAL STANDARD
GAGES AND GAGING FOR MJ SERIES METRIC SCREW THREADS

1 INTRODUCTION
1.1 General

This Standard provides essential specifications and di-
mensions|for the gages used on MJ series metric screw
threads, apd covers the specifications and dimensions for
the thread gages and measuring equipment listed in Ta-

For eady reference, customary conversion of metric
tables hay been incorporated in Appendix D. The Ap-
pendices fontain useful information that is supplemen-
tary to the sections of this Standard.

1.2 References

The latgst editions of the following documents form a
part of this Standard to the extent specified herein.

American| National Standards

ANSI/ASME B1.2

Gages andl Gaging for Unified Inch Screw Threads
ANSI/ASME B1.3M

Screw Thread Gaging Systems for Dimensional\Accept-
ability —|Inch and Metric Screw Threads (UN, UNR,
UNJ, M, |and MJ)

ANSI/ASME B1.7M

Nomenciature, Definitions, and (Letter Symbols for

ANSI/ASME B1.16M

Gages and Gaging for Metric M Screw Threads
ANSI/ASME B1.21M

Metric Sgrew Threads — MJ Profile

ANSI/ASME B46:1

Surface Texture (Surface Roughness, Waviness, and
Lay)

ANSI/ASME B89.3.1
Measurement of Out-of-Roundness

International Standard

ISO 1502
General Purpose Metric Screw Threads,— Gaging

1.3 Units of Measure

All dimensions in this_Standard, including tables, 3re
expressed in millimeters'(mm) unless otherwise spefi-
fied.

1.4 Classification

In this*Standard the term NOT GO, previously knoyn
as Ma/Mt (for Maximum Material), is used to ident|fy
functional diameter thread gages.

1.5 Federal Government Use

When this Standard is approved by the Department|of
Defense and federal agencies and is incorporated ifto
FED-STD-H28/22, Screw Thread Standard for Fede
Services, Section 22, the use of this Standard by the
federal government will be subject to all requirements
and limitations of FED-STD-H28/22.

2 BASIC PRINCIPLES
2.1 Accuracy in Gaging

Thread plug gages are controlled by direct measuripg
methods. Thread ring gages, thread snap limit gaggs,
and indicating thread gages are controlled by refererice
to the appropriate setting gages and/or direct measuripg

ANSI/ASME B47.1aM

Gage Blanks (Metric Translation of ANSI B47.1)
ANSI/ASME Bg89.1.6M

Measurement of Qualified Plain Internal Diameters for
Use as Master Rings and Ring Gages

ANSI/ASME B89.1.9M

Precision Inch Gage Blocks for Length Measurement
(Through 20 Inches and 500 mm)

Tethods:

2.2 Limitations of Gaging

2.2.1 Product threads accepted by a gage of one
type may be verified by other types. It is possible, how-
ever, that parts which are near a limit may be accepted
by one type and rejected by another. Also, it is possible
for two individual limit gages of the same type to be at
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TABLE 1

THREAD CHARACTERISTICS

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR EXTERNAL PRODUCT

Metric M)
Minimum Material
Maximum
Material NOT GO Thread-
Functional Pitch Groove
GO Diameter lameter Diameter
Func. | Func. | Func. | Func.
Thread Gages Limit | Size | Limit | Size | Limit /\Size | [Limit | Size
and
Measuring Equipment A, A, B, B, G, C, D, D,
1 Split or Solid Threaded Rings (ANSI/ASME B47.1aM)
1.1 GO .
1.2 NOT GO .
2 Thread Snap Gages
2.1 GO segments .
22 NOT GO segments .
2.3 GO rolls °
2.4 NOT GO rolls .
2.5 Minimum-material — pitch diameter type — cone and
vee .
2.6 Minimum-material — thread-groove diameter, type —
cone only .
3 Plain Diameter Gages
3.1 (@) Maximum GO plain cylindrical rings for major
diameter
(b) Minimum NOT GO plain cylindrical rings for major
diameter
3.2  Major diameter snap(type
3.3 Minor diameter-shap type
3.4 Maximum and, minimum major diameter snap type
3.5 Maximum-and minimum minor diameter snap type
4 Indicating-Thread Gages
Haviag either two contacts at 180 deg. or three contacts at
120:deg.
41) GO segments . o . .
43  GOrolls . . . .
4.5 Minimum-material — pitch diameter type — cone and
vee . [
4.6 Minimum-material — thread-groove diameter type —
cone only . .
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TABLE 1 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR EXTERNAL PRODUCT
THREAD CHARACTERISTICS

Metric M}
Roundness of
Pitch Cylinder
Taper
Oval Multilobe of Pitch Major Minor
180 deg. 120 deg. Cylinder Lead Diameter Diameter Diam.
Incl. Flank Runout l:
Helix Angle Root Major Surfage
Limit | Sigde | Limit | Size | Limit | Size | Variation | Variation | Limit | Size Limit Size | Rad. | to Pitch ‘“Texture
E, E; Fy F, G, G, H 1 ) J2 K, K, L M N
[Note (1)]

. [Note (1)]
L ] L ]
. [Note (1)}
L ] L ]
L ] L ]
L ] L ]

L ]

L ]

L ]

L ]
L ]
L ]

. . » . [Note (1)]
° . . - Note-
L ] L ] L ) L ] [ ] L ]
L ] L ] L ] L ] L ] L ]
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GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

TABLE 1 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR EXTERNAL PRODUCT
THREAD CHARACTERISTICS (CONT’D)

Metric M)

Ma

ximum

Material

GO

NOT GO
Functional
Diameter

Minimum Material

Pitch
Diameter

Thread Gages
and
Measuring Equipment

Thread-
Groove
Diameter

Func.
Limit

Size

Func.

Func.
Limit

Func.

Size

Limit | ‘Size

Limit | Size

A,

A;

B,

€, C;

D, .Dx

4.7  Major diameter and pitch diameter runout gage

|

4.8 Differential segment or roll
(GO profile for one pitch in length) Used in
combination with a GO indicating gage to yield a
diameter equivalent for variation in lead (including
uniformity of helix) and flank angle

4.10 Cumulative form gaging
Maximum-material and minimum-material dimensions
collectively establish cumulative form within limits
defined in Tables 5 and 6

Indicating Plain Diameter Gages
5.1  Major diameter type

5.2 Minor diameter type

Pitch Micrometer With Standard Contacts (Approximately
NOT GO Profile) Cone and Vee

Pitch Micrometer With Modified Contacts (Approximately
Pitch Diameter Contact) Cone and Ve€

Thread-Measuring Wires With Suitable Measuring Means

Optical Comparator and Toolmaker’s Microscope With
Suitable Fixturing

Profile Tracing Equipment With Suitable Fixturing

Lead Measuring Machine With Suitable Fixturing

Helical Path“Attachment Used With GO Type indicating Gage

Helicdl.Path Analyzer

Plain 'Micrometer and Calipers — Modified As Required

Surface Measuring Fauinment
[~ Znnmn Runt o

16

Roundness Equipment
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TABLE 1 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR EXTERNAL PRODUCT
THREAD CHARACTERISTICS (CONT’D)

Metric M}
Roundness of {
Pitch Cylinder
Taper

Oval Multilobe of Pitch Major Minor
180 deg; 120-deg. Cylinder Lead Diamater Diameter Diam

Incl. Flank Runout

Helix Angle Root Major Surface
Limit | Size | Limit | Size | Limit | Size | Variation | Variation | Limit | Size Limit Size | Rad. | to Pitch'-|) Texture
E, k, Fy F, G, G, H 1 I | K, K, L M N

L ]
L ] p L ) L ] L ) L ] L ) L ]
« Cumulative form >
L2 L ]
L ] L ]
L ] p L ] L ]
L ) p L ] L ]
[ ) p L ) *
L ] p L ) L ] L ) L ] L ] * [ ] L ] L ] L ]
L ] L ] -

L ]

L ]

L ]

L ] L ]

L ] L ] * L ]

NOTE:
(1) Maximum minor diameter limit is acceptable when product passes GO gage on M) thread if root contour requirements are sat-
isfied.
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MJ SERIES

GAGES AND GAGING FOR
METRIC SCREW THREADS

TABLE 2 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR INTERNAL PRODUCT
THREAD CHARACTERISTICS

Metric M)
Minimum Material
Maximum
Material NOT GO Thread-
Functional Pitch Groove
66 Diameter———Diameter Diameter
Func. | Func. | Func. | Func.
Thread Gages Limit | Size Limit | Size | Limit |)\Size | Himit | Size
and
Measuring Equipment A, A, B, B, G G D, D,
Thread Plugs (ANSI/ASME B47.1aM)
1.1 GO i
12 NOT GO .
1.3 Full form .
2 Thread Snap Cages
2.1 GO segments .
2.2 NOT GO segments .
23 GOrolls .
2.4 NOTGO rolls .
2.5 Minimum-material — pitch diameter type — cone and
vee 3
2.6 Minimum-material — thread-groove diameter type —
cone only .
3 Plain Diameter Gages
3.1 (@ Minimum GO plain cylindricalplugs for minor
diameter
(by Maximum NOT GO plainicylindrical plugs for
minor diameter
3.2 Major diameter snap type
3.3 Minor diametersnap type
3.4 Maximumiand minimum major diameter snap type
3.5 Maximum and minimum minor diameter snap type
4 Indicating Thread Gages
Having either two contacts at 180 deg. or three contacts at
120"deg.
—M—Ge-segmcm; - v - -
43 GO rolls . . . .
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TABLE 2 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR INTERNAL PRODUCT
THREAD CHARACTERISTICS

Metric M)
Roundness of
Pitch Cylinder
Taper
Oval Multilobe of Pitch Major Minor
180 deg 120.deg. Cylinder—Lead Diameter Diameter Diam
Incl. Flank Runout
Helix Angle Root Minor | (Surface
Limit | Size | Limit | Size | Limit | Size | Variation | Variation Limit Size | Limit | Size | Rad. | to Pitch ‘{ Textyre
E g, F, F, G, | G, H 1 b J K, K, L M N
[Note (1)]
[Note (1)] .
. [Note (1))
L ] L ]
. [Note (1)]
L ] L ]
L ] L ]
L ] L ]
*
*
*
L ]
*
*
° - a Pote—h]
. ° . . [Note Q))]
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GAGES AND GAGING FOR

MJ SERIES METRIC SCREW THREADS

TABLE 2 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR INTERNAL PRODUCT
THREAD CHARACTERISTICS (CONT’'D)

Metric M)
Minimum Material
Maximum
Material NOT GO Thread-
Functional Pitch Groove
GO Diameter | Diameter Diameter
Func. | Func. | Func. | Func.
Thread Gages Limit | Size | Limit | Size | Limit | Size”| Uimit | Size
and
Measuring Equipment A, A, B, B, G C,; D, b,
4.5 Minimum-material — pitch diameter type — cone and
vee . .
4.6 Minimum-material — thread-groove diameter type —
cone only o .
4.7  Minor diameter and pitch diameter runout gage
4.8 Differential segment or roll
(GO profile for one pitch in length) Used in
combination with a GO indicating gage to yield a
diameter equivalent for variation in lead (inciuding
uniformity of helix) and flank angle
4.10 Cumulative form gaging
Maximum-material and minimum-material dimensions
collectively establish cumulative form within limits
defined in Tables 5and 6
Indicating Plain Diameter Gages
5.1 Major diameter type
5.2 Minor diameter type
¢ Pitch Micrometer With Standard Centacts (Approximately
NOT GO Profile) Cone and Vege . .
Pitch Micrometer With Modified Contacts (Approximately
Pitch Diameter Contact)Cone and Vee . .
Thread-Measuring Balls With Suitable Measuring Means . .
9 Optical Comparator and Toolmaker’s Microscope With
Suitable Fixtuning and Cast Replica . .
1¢ Profile(Jracing Equipment With Suitable Fixturing
13 Plaip‘Micrometer and Calipers — Modified as Required
1 < £ AA H L. H +
14—Surface-MeasuringEquipment
15 Roundness Equipment
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TABLE 2 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR INTERNAL PRODUCT
THREAD CHARACTERISTICS (CONT’'D)

Metric M}
Roundness of
Pitch Cylinder
Taper
Oval Multilobe of Pitch Major Minor
180 degy 120-deg- Evylinder Lead Biameter———Biameter Diam
Incl. Flank Runout
Helix Angle Root Minor _“Surface
Limit | Size | Limit | Size | Limit | Size | Variation | Variation Limit Size | Limit | Size | Rad. | to Pitch “|)Texture
E, | F, F, G, G, H | by )2 K, K, L M N
L] p L ] L] [ ] L ]
L ] p L] L [ ] L]
L ]
L ] p L ] L L ] L ] L ] L]
< Cumulative form >
L ] L ]
L ] L ]
L ] p L ] L ]
L ] p L ] L ]
L ] p L ] L ]
L ] L] L L] L ] L ]
L ] L ] L
L ] L ] L L ]
L ] L ] L ] L ]
NOTE:

(1) Minimum major diameter limit is acceptable when product passes GO or full-form gage.
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the opposite extremes of the gage tolerances permitted,
and borderline product threads accepted by one gage
could be rejected by another. For these reasons, a prod-
uct screw thread is considered acceptable when it passes
a test by any of the permissible gages in ANSI/ASME
B1.3M for the gaging system specified, provided the
gage being used is within the tolerances specified in this
Standard.

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

product have stabilized to the same temperature. When
the materials of the product thread and the gage are dis-
similar, the differing thermal coefficients can cause se-
rious complications and must be taken into account
unless both product and gage are at temperature:

(a) 20°C +2°C (68°F +4°F) for 25 mm size and
smaller;

(b) 20°C £1°C (68°F +2°F) for sizes above 25 mm

.2.2 When economics and technical problems are
enfountered in gaging relatively large-diameter product
threads, the producer and user should agree on the
mgthod and equipment used.

2.2.3 Indicating gages for internal threads smaller
thign 3 mm are not available.

2.3 Determining Size of Gages

2.3.1 Measuring Pitch Diameter. The three-wire
method of determining pitch diameter size of thread plug
es i1s standard for gages in this Standard. Refer to
Appendix B.

.3.2 Size limit adjustments of thread ring and ex-
terpal thread snap gages are determined by their fit on
their respective calibrated setting plugs. Indicating gages
anfl thread gages for product external threads are con-
led by reference to appropriate calibrated setting
plugs.

.3.3 Size limit adjustments of internal thread snap
gages are determined by their fit on their_respective
calibrated setting rings. Indicating gages and other ad-
jugtable thread gages for product internal threads are
coftrolled by reference to appropmate calibrated setting
s or by direct measurement:

2.4 Standard Temperature

2.4.1 The standard temperature used internationally
for linear measureéments is 20°C (68°F). Nominal di-
m]:sions of .gages and product as specified and actual
dimensions.ds measured shall be within specified limits
at |this-femperature. For screw-thread gaging, the ac-
ceptable‘tolerance on the standard temperature is +1°C

( } NOL

7 IIT,

(¢) 20°C +0.5°C (68°F +1°F) for sizes Iabove 75
mm to 150 mm at the time of gaging.
See Appendix E covering temperature corre¢tions for
various materials.

w

2.5 Rounding Procedures

2.5.1 Rounding.Procedure for Converting Met-
ric Gage Values ‘to Inch Gage Values. Determine
metric gage dimensions from gage specificatipns. Cal-
culate the inch(gage size by dividing the metric|gage size
(given to-thtee decimal places) by 25.4. Round to five
decimalplaces by the following method. Wheh the first
digit.discarded is less than 5, the last digit retained should
not'be changed. If the first discarded digit is greater than
5, orif it is a 5 followed by at least one digit ¢ther than
0, the last figure retained should be increased by one
unit. If the first discarded digit is a 5 followed by only
zeros, the last digit retained should be rounded upward
if it is an odd number, but not changed if it i§ an even
number. Metric dimensions are official valueg, and all
inch tables shown in Appendix D are for refergnce only.
EXAMPLES OF ROUNDING:

6.437243782 is rounded to 6.43724
6.437246643 is rounded to 6.43725
6.437245001 is rounded to 6.43725

6.437255000 is rounded to 6.43726
6.437245000 is rounded to 6.43724

2.6 Identification

Thread gages which are used interchangeably for reg-
ular metric M as well as MJ series metric scrgw threads
and which are made to ANSI/ASME B1.16M may be
marked to specifications in that standard.

=~ 1)

2.4.2 Since product threads are frequently checked
at temperatures which are not controlled, it is desirable
that the coefficient of the thermal expansion of gages be
the same as that of the product on which they are used.
Inasmuch as the majority of threaded product consists
of iron or steel and screw-thread gages are ordinarily
made of hardened steel, this condition is usually fulfilled
without special attention, provided thread gages and

10

3 GENERAL PRACTICE
3.1 General Design

The design of gages is specified only to the extent that
it affects the results obtained in the gaging of product
threads. Moreover, to serve their intended purposes sat-
isfactorily, thread gages should be produced by the latest
and best manufacturing techniques. The type of steel or


https://asmenormdoc.com/api2/?name=ASME B1.22M 1985.pdf

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

wear-resistant material selected, together with the heat-
treating and stabilization processes, should provide wear
life and dimensional stability. Thread gaging elements
should be precisely manufactured to assure adequate re-
finement of surface texture, prevention or elimination of
amorphous or smear metal, and uniformity of thread form
over the entire length of the gaging member.

ANSI/ASME B1.22M-1985
AN AMERICAN NATIONAL STANDARD

3.6 Tolerance on Lead

The cumulative effect of progressive or erratic helix
variation and thick or thin end thread variation is spec-
ified as an allowable variation between any two threads
not farther apart than the length of the standard taperlock
or trilock gage shown in ANSI/ASME B47.1aM. In the
case of setting plugs, the specified tolerance shall be
applicable to the thread length i mating rin

3.2 Types of Gages

GO thread gages check either the maximum-material
limit or dize to assure interchangeable assembly. NOT
GO thread gages inspect the NOT GO functional di-
ameter ligit.

GO and NOT GO plain cylindrical plug or ring gages
and snap|or indicating gages check the limit or size of
the minof diameter of product internal threads and the
eter of product external threads, respectively.

3.3 Interpretation of Tolerances

Tolerances on lead, half-angle, and pitch diameter are
variation$ which may be taken independently for each
of these dlements and may be taken to the extent allowed
by respedtive tabulated dimensional limits. The tabulated
tolerance|on any one element must not be exceeded even
though vpriations in the other two elements are smaller
than the fespective tabulated tolerances.

3.4 Direction of Tolerances on Gages

At the maximum-matenial limit (GO), the\dimensions
of all gages used for final conformance-gaging are within
the limits|of size of the product thread:-At the functional
diameter |imit, using NOT GO gages, the standard prac-
tice is to| have the gage tolefance within the limits of
size of the product thread. «Specifications for gage limits
are listed|in Tables 7 and 8.

3.5 Standard:-Thread Gage Tolerances

Standard ‘tolerances for thread-working gages, thread-

or nine pitches, whichever is smaller. For setting €ings,
the tolerance applies to a thread length of three-pifches.
The tolerance on lead establishes the width of ‘a zone,
measured parallel to the axis of the thread; within which
the actual helical path must lie for the,specified len
of the thread. Measurements will be. taken from a fijed
reference point located at the startof the first full thrgad
to a sufficient number of positions along the entire hellix
to detect all types of lead variations. The amounts
these positions vary from.their basic (theoretical)
tions will be recorded, with due respect to sign.

the Jead variations present on the full-form portion
the truncated portion of an individual gage shall not dif-
fer from each other by more than 0.003 mm over gny
portion equivalent to the length of the thread ring gage,
or nine pitches, whichever is less. (When linear lead gnd
drunkenness are measured as individual elements and the
sum of these does not exceed the tolerance specified, the
gage is well within tolerance.)

3.7 Tolerances on Half-Angle

Tolerances are specified for the half-angle rather than
the included angle to assure that the bisector of the [in-
cluded angle will be perpendicular to the axis of the
thread within proper limits. The equivalent of the vari-
ation from the true thread form caused by such irregu-
larities as convex, concave, or wavy flanks, rounded
crests, or slight projections on the thread form shall pot
exceed the tolerance permitted on half-angle.

setting plugs, and setting rings are as follows:

(a) W tolerances, shown in Table 10, represent the
highest commercial grade of accuracy and workmanship
and are specified for thread-setting gages;

(b) X tolerances, shown in Table 9, are larger than
W tolerances and are used for product inspection gages.

Unless otherwise specified, all thread gages and gag-
ing contacts which directly check the product thread shall
be X tolerance.

11

3.8 Check of Effect of Lead and Flank Angle
Variations on Product Thread

When this check is specified, there are two general
methods available for the inspection procedures in-
volved.

(a) Direct Measurement of Lead and Half-Angle of
Flanks. The lead and flank angles of the product thread
may be measured by means of available measuring
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equipment such as projection comparators, measuring maximum-material limit of the product internal thread,
microscopes, graduated cone points, lead measuring ma- and the gaging length is equal to the length of the gaging
chines, helix variation measuring machines, thread flank plug.

charting equipment, etc. Diameter equivalents of such
variations from nominal may be calculated. Each 0.0025
mm variation in lead amounts to a 0.0043 mm (1.732
X 0.0025) increase in functional pitch diameter on ex-
ternal threads or a decrease in functional pitch diameter

4.1.3 Gage Blanks. For practical and economic
reasons, the design and lengths of the gaging plug mem-
bers have been standardized for various size ranges and
pitches (see ANSI/ASME B47.1aM or Table C2).

o mntemmal threads for bU deg. screw threads. The tan- 4. T.4 Thread Form. The specifications |for thread
gént of half-angle variation times 1.5P equals the ap- form are summarized in Table 7 and Fig)-l-

proximate maximum change in functional pitch diameter
th equal half-angle variations.

(b) Differential Gaging Utilizing Indicating Thread
ges. See Sections 4 and 5 for explanation and illus-
tration of differential gaging for internal and external

4.1.5 Thread Crests. The major.diamdter of the
GO thread plug gage shall be the same as the| minimum
major diameter of the product interral thread, with a plus
gage tolerance. The thread crests shall be flat jn an axial
section and parallel to the‘axis.

4.1.6 Thread Roots. The minor diameter of the
GO thread plug gag€shall be cleared beyond a| P/8 width

— . d
319 Calibration Requirements and Standards of flat either by an extension of the sides of [the thread

Calibration requirements and standards for X tolerance toward a shafp vee or by an undercut no greater than
read gages, snap gages, indicating gages, Z tolerance P/8 maximum width and approximately centf‘.

plain gages, and measuring instruments are given in Ta- . . .

ble 13 for external product threads, in Table 14 for in- 4.157 Runout of Pitch and Major Cylinders. On

thread plug gages an eccentric condition prpduces an
oversize effective major diameter, having a wjdth of flat
less than P/8, which may encroach on the|minimum
permissible limit for the root profile of the product in-
ternal thread. The permissible maximum effegtive major
3|10 Surveillance diameter, as determined by adding the measyrement of
runout (full-indicator movement), shall not ¢xceed the
maximum major diameter specified. Runout is the ratio
of the pitch cylinder to the major diameter.

al product threads, and in Table 15 for setting gages.

ecting gages.

Gages are subject to wear and may be damaged in use.
Periodic rechecking and surveillance is a.necessary pre-
cqution to assure product thread conformance. Gages

s:[ould also be rechecked immediately after accidents 4.1.8 Pitch Cylinder. The pitch cylindgr shall be
such as dropping the gage or hitting a hard surface. round and straight within the gage pitch diameter limits
specified.

4.1.9 Lead and Half-Angle Variations] Lead and
half-angle variations shall be within the limit§ specified
(see Table 9).

4.1.10 Incomplete Thread. The feath

4 TYPES OF GAGES FOR PRODUCT
INTERNAL THREAD

4.1 GO Working-Thread Plug Gages (Table 2 —
Gage 1.1)

4.1.1.Purpose and Use. The GO thread plug gage shall be removed. On pitches coarser than 0.8 mm, one
spectsithe maximum-material GO functional limit A, complete thread +'4 turn of the end threa

e
s |

of product internal thread. The GO thread gage repre- removed to obtain a full-thread-form blunt stast (see Fig.
S€ i = i i frm —On pi : an T, 2 eg. chamfer
product internal thread, and its purpose is to assure in- from the axis of the gage is acceptable in lieu of the
terchangeable assembly of maximum-material mating blunt start.

parts. Go thread plug gages must enter and pass through
the full threaded length of the product freely. The GO
thread plug gage is a cumulative check of all thread
elements except the minor diameter.

4.1.11 Chip Grooves. Each GO thread plug gage,
except in sizes MJ4 and smaller, shall be provided with
a chip groove at the entering end. On reversible gages,
a chip groove shall be provided at each end. Acceptable

4.1.2 Basic Design. The maximum-material limit chip grooves are in accordance with commercial prac-
on the GO thread plug gage is made to the prescribed tice, such as a groove cut at an angle with the axis or

12
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FIG. 1 MAXIMUM-MATERIAL GO FUNCTIONAL LIMIT

a longitpdinal groove cut parallel with the axis and ex-
tending [the complete length of-the gaging member. The
groove shall be located circumferentially at the start of
the full [thread, and inall*cases the depth shall extend
below the root of thelfirst full thread. The distance from
the maj¢r diameter-of the thread plug to the crest of the
convolulion rise\in front of the chip groove, due to the
radius df the-convoluting tool, shall be a minimum of
H/2 as shown in Fig. 2. The beginning of the first thread

{Ref,~Table 2 — Column A,)

ANSI/ASME B1.16M GO thread plugs are iIter-
changeable with MJ thread gages for the same clags of
thread.

4.2 NOT GO Thread Plug Gages (Table 2 —
Gage 1.2)

4.2.1 Purpose and Use. The NOT GO thread plug
gage inspects the NOT GO functional diameter limit B,

shall be of full form. The recommended widths for chip
grooves are as shown in Table 3.

4.1.12 Identification. The GO thread plugs should
be marked with the metric nominal size, X, pitch-tol-
erance class, GO, PD, and pitch diameter in millimeters.
(If PD is basic size, tolerance class may be eliminated.)
EXAMPLE:

MJ8x1-4H5H GO PD7.350

of product internal thread. The NOT GO thread plug
gage represents the NOT GO functional diameter limit
of the product internal thread. Thread plug gages when
applied to the product internal thread may engage only
the end threads (which may not be representative of the
complete thread). Entering threads on product are in-
complete and permit gage to start. Starting threads on
NOT GO plugs are subject to greater wear than the re-
maining threads. Such wear in combination with the in-
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Grinding wheel or
convoluting tool

[

Start of full-
form thread
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ris . / ,
A \ 1
ST
T — -——

LSee Table 3

/’ —
Major diam.
of thread Contour at
plug gage bottom of
i | chip groove
Convolution optional
{ diameter

S

Remove incompiete thread
for one complete thread
+ 1/4 turn at both ends.

\

TABLE 3 RECOMMENDED WIDTHS FORCCHIP

GROOVES
Chip(Groove Width,
mm
Nominal Diameter,

mm Max. Min.
MJ4 and smaller No chip groove required
Ovyer MJ)4 to MJ5, inclusive 0.91 0.66
Oyer MJ5 to MJ10, inclusive 1.32 1.07
Ovyer MJ10 to MJ12, inclusive 1.70 1.45
Over MJ12 to MJ24, inclusive 2.11 1.70
Oyer M)24 to M|39,4nclusive 3.30 1.70
Ovyer M)39 4.90 1.70

cgmplete product threads permits further entry of the

gdgel The NOT GO functional diameter limit is accept-

— H/2 min. FIG. 2 PARTIAL 'END THREADS

AND CHIP,"GROOVES

truncating the major diameter, and the length o¢f the gag-
ing element where practical is less than that pf the GO
gage. Gages are never made with controlled fadius root
such as described for full-form GO thread plyg gages.

4.2.3 Gage Blanks. For practical and |economic
reasons, the design and lengths of the gaging elements
have been standardized for various size rgnges and
pitches (see ANSI/ASME B47.1aM or Table [C2).

4.2.4 Thread Form. The specifications [for thread

form are summarized in Table 7 and Fig. 3.

4.2.5 Thread Crests. The maximum mgjor diam-
eter of the NOT GO thread plug gage shall be equal to
the maximum pitch diameter of the produ¢t internal
thread plus 0.2P, with a minus gage tolerance| This cor-

able when the NOT GO thread plug gage as applied to
the product internal thread does not enter more than three
complete turns. The gage should not be forced. Special
requirements such as exceptionally thin or ductile ma-
terial, small number of threads, etc., may necessitate
modification of this practice.

4.2.2 Basic Design. To better check the maximum
functional diameter limit, the flank contact is reduced by

14

responds to a width of flat at the crest of the gage equal
to 0.385P (see Table 7).

4.2.6 Thread Roots. The minor diameter of the
NOT GO thread plug gage shall be cleared beyond a
P/8 width of flat by an extension toward a sharp vee of
the sides of the thread from the position corresponding
to this approximate width or by an undercut to any di-
mension no wider than the width resulting from P/8
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%

/

\

internal thread

7

Min. minor diam, of product

maximump width, either side of and) approximately cen-
tral with|the center line of the.thread groove.

4.2.7
permissi

Runout of Pitch-and Major Cylinders. The
le maximum-effective diameter, as determined

by adding measurements of runout (full-indicator move-
ment) with respe€t’to the pitch cylinder to the measured
major dipmeter; shall not exceed the maximum major

diameter| specified.

Pitch
cylinder
P/4 Width
B approx.
/ central
:/ when
Form of 1 undercut
relief optional /////
Clear P/8

when not
//undercut

NOT GO Working Plug Gage

FIG. 3 NOT GOFUNCTIONAL DIAMETER LIMIT
(Ref:” Table 2 — Column B,)

0.1P

3/16H (Ref.

T

60 deg.

]
>
°
e
ol o
-~ ©
o]
g€
2ls
© c
HE
2]
=] <
x
©
2
shall be removed. On pitches coarser than 0.8 mm, pne

complete thread +'% tum of the end threads shall| be
removed to obtain a full-thread blunt start (see Fig.|2).
On pitches 0.8 mm and finer, a 60 deg. chamfer fom

the axis of the gage is acceptable in lieu of the blunt
start.

4.2.8 Pitch Cylinder. The pitch cylinder shall be
round and straight within the gage pitch diameter limits
specified.

4.2.9 Lead and Half-Angle Variations. Lead and
half-angle variations shall be within the limits specified
(see Table 9).

4.2.10 Incomplete Thread. The feather edge at
both ends of the threaded section of the gaging member

4.2 1T Tdentification. The NOT GO thread plug
gage should be marked with the metric nominal size, X,
pitch-tolerance class, NOT GO, PD, and pitch dlameter
in millimeters.

EXAMPLE:
MI8x 1-4H5H NOT GO PD7.445

ANSI/ASME B1.16M NOT GO thread plugs are in-
terchangeable with MJ thread gages for the same class
of thread.
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lag¢— 0.5P —p»|

*’ 0.125P (Ref.)

Lot I

! /AN
2\

/ 7 !

Major
diameter

Pitch
diameter

Minor
diameter

4[3 Full-Form GO Thread Plug Gage (Table 2 —
Gage 1.3)

4.3.1 Purpose and Use. In the same manner.as the
GO thread plug gage (see para. 4.1.1), the full-form GO
thread plug gage inspects the maximum-material GO
fuhctional limit A, of product internal thread, including
a (legree of spin down at the minor.diameter.
The spin down is the flow of material (plastic defor-
tion) that may occur when producing product internal
B

eads in some materials, «causing a reduction in minor
jameter size below whatit-was before threading.

The full-form GO thread plug gage screwed by hand
should enter the full'threaded length of the product freely.

4.3.2 Basic Design. The maximum-material limit
orL the GO thread plug gage is made to the prescribed
mpximum-material limit of the product internal thread,
anjd the-gaging length is equal to the length of the gaging
plpg A radius is provided in the minor diameter of the

FIG. 4 MJ FULL-FORM THREAD-PLUG GAGE
{Ref. Table 4}

/7 77
_Z ,_Z I

0.3125P

full root radius equal to the maximum root radlius of the
external metric J thread (0.18042P). A plus gage toler-
ance is applied to this radius (see Fig. 4 and |Table 4).

4.3.5 Gage Minor Diameter. The minimum minor
diameter of the full-form GO thread plug gage is equal
to the minimum gage pitch diameter minus [two times
the maximum dedendum of the thread, shown as 2h, in
Table 4, column 4. The maximum minor diameter of
the gage is equal to the gage minimum minof diameter
plus the gage tolerance on pitch diameter (nqrmally X)
plus the radius tolerance factor, shown as 7 ipn Table 4,
column 7.

4.3.6 Gage Tolerance for Minor Diameter Ra-
dius. The radius tolerance is equal to 10% of]the radius
size for pitches finer than 1.5 mm. For pitchep from 1.5
mm through 3 mm, the tolerance is equal to (.025 mm.
For coarser pitches the tolerance is equal to §% of the
radius size.

plug to inspect the spin down (see Fig. 4).

4.3.3 Gage Blanks. For practical and economic
reasons, the design and lengths of the gaging plug mem-
bers have been standardized for various size ranges and
pitches (see ANSI/ASME B47.1aM or Table C2).

4.3.4 Thread Form. Full-form GO thread plug
gages are made the same in all respects as the GO thread
plug gage, except that the gage minor diameter has a

16

4.3.7 Thread Crests. The major diameter of the
GO thread plug gage shall be the same as the minimum
major diameter of the product internal thread with a plus
gage tolerance. The thread crests shall be flat in an axial
section and parallel to the axis.

4.3.8 Runout of Pitch and Major Cylinders. On
thread plug gages an eccentric condition produces an
oversize effective major diameter, having a width of flat
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Root
Space Two Times Radius Twice
width ~aximuom etaxiramy Root Toterarce—T—Tolerance Ta'ngem:y——hngem‘cy
of Pitch Dedendum Dedendum Radius (Plus) Factor Tangency Depth Dep:
Pitch Cylinder hy = 7aH 2h, = "h2H [ [Note (1)] [Note (2)] Width 0.1875H 0.375|H
P 05P 0.25259P 0.50518P 0.18042P t T 0.3125P 0.16238P 032476 P
1 2 3 4 5 6 7 8 9 10
mm mm mm mm mm mm mm mm mm mm
0.2 0.100 0.0505 0.1010 0.0361 0.0036 0.0072 0.0625 0.0325 0.0630
0.25 0.125 0.0631 0.1263 0.0451 0.0045 0.0090 0.0781 0.0406 0.0812
0.3 0.150 0.0758 0.1516 0.0541 0.0054 0.0108 0.0938 0.0487 0.0974
0.35 0.175 0.0884 0.1768 0.0631 0.0063 0.0126 0.1094 0.0568 0.1137
0.4 0.200 0.1010 0.2021 0.0722 0.0072 0.0144 0.1250 0.0650 0.1299
0.45 0.225 0.1137 0.2273 0.0812 0.0081 0.0162 0.1406 0.0731 0.1441
0.5 0.250 0.1263 0.2526 0.0902 0.0090 0.0180 0.1562 0.0812 0.1624
0.6 0.300 0.1516 0.3031 0.1082 0.0108 0.0216 0.1875 0.0974 0.1949
0.7 0.350 0.1768 0.3536 0.1263 0.0126 0.0252 0.2188 0.1137 0.2273
0.75 0.375 0.1894 0.3789 0.1353 0.0135 0.0270 0.2344 0.1218 0.2436
0.8 0.400 0.2021 0.4041 0.1443 0.0944 0.0288 0.2500 0.1299 0.2598
1 0.500 0.2526 0.5052 0.1804 0.0180 0.0360 0.3125 0.1624 0.3248
1.25 0.625 0.3157 0.6315 0.2255 0.0226 0.0452 0.3906 0.2030 0.4060
1.5 0.750 0.3789 0.7578 0.2706 0.0250 0.0500 0.4688 0.2436 0.4871
175 0.875 0.4420 0.8841 0.3157 0.0250 0.0500 0.5469 0.2832 0.5683
2 1.000 0.5052 1.0104 0.3608 0.0250 0.0500 0.6250 0.3248 0.6495
2.5 1.250 0.6315 1.2630 0.4510 0.0250 0.0500 0.7812 0.4060 0.8119
3 1.500 0.7578 1.5155 0.5413 0.0250 0.0500 0.9375 0.4871 0.9743
3.5 1.750 0.8841 1:7681 0.6315 0.0316 0.0632 1.0938 0.5683 1.1347
4 2.000 1.0104 2.0207 0.7217 0.0361 0.0722 1.2500 0.6495 1.2990
4.5 2.250 1.1367. 22733 0.8119 0.0406 0.0812 1.4063 0.7307 1.4614
5 2.500 12630 2.5259 0.9021 0.0451 0.0902 1.5625 0.8119 1.6238
5.5 2.750 13892 2.7785 0.9923 0.0496 0.0992 1.7188 0.8931 1.7862
6 3.000 1.5155 3.0311 1.0825 0.0541 0.1082 1.8750 0.9743 1.9486
8 4.000 2.0207 4.0414 1.4434 0.0722 0.1443 2.5000 1.2990 2.5991
GENERAL|NOTE See Table 12 for additional information.
NOTES:

(1) See para. 4.3.6.
(2) Equal to 2t.
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less than P/8, which may encroach on the minimum
permissible limit for the root profile of the product in-
ternal thread. The permissible maximum effective major
diameter, as determined by adding the measurement of
runout (full-indicator reading) with respect to the pitch
cylinder to the measured major diameter, shall not ex-
ceed the major diameter specified.

4.3.9 Pitch Cylinder. The pitch cylinder shall be

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

inspects the maximum-material GO functional limit A,
of product internal thread. The setting of the GO seg-
ments or rolls represents the maximum-material GO
functional limit of the product internal thread, and its
purpose is to assure interchangeable assembly of maxi-
mum-material mating parts. The segments or rolls the-
oretically engage over the full threaded length of the
product. The segments or rolls have a cumulative check

und and straight within the gage pitch diameter limits
cified.

4.3.10 Lead and Half-Angle Variations. Lead
and half-angle variations shall be within the limits spec-
ied (see Table 9).

bt o

4.3.11 Incomplete Thread. The feather edge at
Both ends of the threaded section of the gaging member
all be removed. On pitches coarser than 0.8 mm, one
mplete thread 1'% turn of the end threads shall be
moved to obtain a full-thread-form blunt start (see Fig.
). On pitches 0.8 mm and finer, a 60 deg. chamfer
m the axis of the gage is acceptable in lieu of the
lunt start.

4.3.12 Chip Grooves. Each full-form GO plug
age, except in sizes MJ4 and smaller, shall be provided
ith a chip groove at the entering end. On reversible
ages, a chip groove shall be provided at each end. Ag¢-
ptable chip grooves are in accordance with commere¢ial
ractice, such as a groove cut at an angle with the axis
r a’longitudinal groove cut parallel with the“axis and
xtending the complete length of the gaging member.
he groove shall be located circumferentially at the start
f the full thread, and in all cases the depth shall extend
elow the root of the first full thread: The distance from
the major diameter of the thread plug to the crest of the
nvolution rise in front of the chip groove, due to the
dius of the convoluting tool, shall be a minimum of
/2 as shown in Fig.«2) The beginning of the first thread
all be of full form) The recommended widths for chip
rooves are as-Shown in Table 3.

4.3.13 <ldentification. The full-form GO thread
lugs should be marked with the metric nominal size,
, pitch-tolerance class, FULL FORM, GO, PD, and
itch~diameter in millimeters.

of-all-t i iameter.
Internal thread snap gages by design must qave outside
diameter of gaging elements below niiner diameter of

internal thread in order to enter. The gage| checks all
thread elements by sensing the reSistance at dontact after
being set to a master.

The GO thread snap gage can also indi¢ate out-of-
roundness of pitch cylinderfor 180 deg. ovaljty by using
the gage at different internal diametral locatjons on the
product thread.

4.4.2 Basic'Design. The GO segments and rolls
assembled into gage frames are the design pf the indi-
vidual ~gage manufacturer. The lengths gf the two
threaded’segments and the two thread rolls [spaced 180
deg: apart are equivalent to the standard GO plug gage
blank lengths for practical and economic reasons (see
Table C2 and Fig. 5). Internal product threagls less than
3 mm in diameter are not practical to check with snap
gages. GO thread segments shall engage 23% or more
of the product circumference. The produg¢t shall be
checked around the circumference of thread at sufficient
axial positions to check the full thread length. Thread
rolls shall be applied axially at several locaIions (three
if possible) over the full thread length of pfoduct. The
circumference shall be checked at each position.

4.4.3 Thread Form. The specificationg for thread
form are summarized in Table 7 and Fig. 5

4.4.4 Thread Crests. The outside diarpeter of the
threaded portion of the GO segments or rglls has the
equivalent of a P/8 flat on the thread with a plus gage
tolerance. The thread crests shall be flat in an axial sec-
tion and parallel to the axis of the gaging member.

4.4.5 Thread Roots. The minor diameter of the
threaded portion of the GO segments or rdlls shall be
cleared bevond a P/8 flat either bv an extension of the

EXAMPLE:
MI8x 1-4HSH FULL FORM GO PD7.350

4.4 Thread Snap Gages — GO Segments or
Rolls {Table 2 — Gages 2.1 and 2.3)

4.4.1 Purpose and Use. The thread snap gage with
two GO threaded segments or two GO zero-lead rolls

flanks of the thread toward a sharp vee or by an undercut
no greater than P/8 maximum width and approximately
central.

4.4.6 Runout. The pitch and major cylinders of the
threaded portion of the GO segments or rolls shall not
exceed the runout as determined by measurements of
runout (full-indicator movement) on each gaging mem-
ber, with respect to the pitch cylinder. Runout shall not
exceed one-half the X gage major diameter tolerance.
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4.4.7 Pitch Cylinder. The pitch cylinder of the
threaded portion of the' GO segments or rolls shall be
straight and round within the X gage pitch diameter lim-
its specified.

4.4.8 Lead, Pitch, and Half-Angle Variations.
Lead, pitch, and half-angle variations shall be within the
limits specified (see Table 9).

X% : gage s
be marked with the metric nominal size, X, pitch-tol-
erance class, GO, PD, and pitch diameter in millimeters.
EXAMPLE:

MI8 x 1-4H5H GO PD7.350

ANSI/ASME Bl1.16M GO snap gages are inter-
changeable with MJ thread gages for the same class of
thread.

4[5 Thread Snap Gages — NOT GO Segments
or Rolls (Table 2 — Gages 2.2 and 2.4)

4.5.1 Purpose and Use. The thread snap gage with
two NOT GO segments or two NOT GO rolls inspects
the NOT GO functional diameter limit B, of product
ternal thread. The setting of the NOT GO segments or
rolls represents the maximum functional diameter limit
f the product internal thread. In applying the thréad
map limit gage, the NOT GO functional diameter limit
4 acceptable when gaging elements do not pass the prod-
uft thread.

Internal thread snap gages by design must have the
htside diameter of gaging elements below the minor
jameter of internal thread in order to enter. The gage
checks the NOT GO functional diameter limit by sensing
the resistance at contact after being set to a master.
The NOT GO thread snap gage can indicate out-of-
roundness of the pitch ¢ylinder for 180 deg. ovality by
using the gage at“different diametral locations on the
ifternal thread-

The NOT_GO-thread snap gage can check taper of the
tch cylinder by using the gage at different locations
kially “on ‘the internal thread.

4/5.2 Basic Design. In order that the NOT GO

o =

—

o Q

P

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

4.5.3 Thread Form. The specifications for thread
form are summarized in Table 7 and Fig. 6.

4.5.4 Thread Crests. The maximum major diam-
eter of the NOT GO segments and rolls shall be equal
to the pitch diameter of the segment or roll pius 0.2P
with the gage tolerance minus. This corresponds to a
width of flat at the crest equal to 0.385P (see Table 7).

5. oots. The minor diamgter of the
NOT GO segments and rolls shall be cleared beyond a
P/8 width of flat by an extension toward a sharp vee of
the sides of the thread or by an undercut to gny dimen-
sion no wider than P/4. The undercut is to e approxi-
mately central with the center line of the thrgad groove
(see Fig. 6).

4.5.6 Runout. The/pitch and major cylinlders of the
threaded portion of the NOT GO segments or rolls shall
not exceed the runout as determined by measurements
of runout (full-indicator movement) on edch gaging
member, with respect to the pitch cylinder. Rpnout shall
not exceed the X gage major diameter tolerapce.

4.5:7 Pitch Cylinder. The pitch cylinder of the
threaded portion of the NOT GO segments of rolls shall
be round within the X gage pitch diameter Ijmits spec-
ified.

4.5.8 Lead, Pitch, and Half-Angle Mariations.
Lead, pitch, and half-angle variations shall bd within the
limits specified (see Table 9).

4.5.9 Identification. The assembled gage should
be marked with the metric nominal size, X| pitch-tol-
erance class, NOT GO, PD, and pitch diamster in mil-
limeters.

EXAMPLE:
MIJ8 x 1-4H5H NOT GO PD7.445

ANSI/ASME B1.16M HI snap gages are interchange-
able with MJ thread gages for the same clasg of thread.

4.6 Thread Snap Gages — Minimum Material:
Pitch Diameter Cone and Vee (Table 2 —
Gage 2.5)

4.6.1 Purpose and Use. The thread snap gage with

thread snap gage may effectively check the NOT GO
functional diameter limit, the flank contact is reduced by
truncating the thread on segments and rolls. Since the
design of the segments and rolls are different with each
gage manufacturer, the number of pitches engaged in
product thread will vary. Usually, the number of pitches
engaged is approximately two. Intemnal product threads
less than 3 mm in diameter are not practical to check
with snap gages.

26

two segments or two rolls, both made to cone and vee
design as shown in Fig. 7, inspects the minimum-ma-
terial limit pitch diameter C, of the product intemnal
thread.

Internal thread snap gages by design must have outside
diameter of gaging elements below minor diameter of
internal thread in order to enter. The gage checks the
minimum-material PD limit by sensing the resistance at
contact after being set to a master.
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TABLE 7 SPECIFICATIONS AND FORMAT FOR TABLE 5 — LIMITS OF SIZE OF THREADED AND
PLAIN GAGES FOR METRIC M] EXTERNAL AND INTERNAL THREADS

Nominal Size and Pitch 1 | (To be specified)
Sgries Designation and Tolerance Class 2 | Of external thread to be checked
—[ Pitch diameter 3 | Max. pitch diameter of external thread; .gage tolergnce minus
GO . . . . ]
Minor diameter 4 | Max. pitch c?lameter of internalithread minus 0.373H; gage
tolerance minus
Thread gages
(ages for Pitch diameter 5 | Min. pitch diameter of.extefnal thread; gage tolerance plus
Ekternal NOT
Threads GO Minor diameter 6 Min. pitch diametér,af’‘external thread minus 0.2P;|gage
tolerance plus
Plain gages for GO 7 | Max. major'diameter of external thread; gage tolergnce minus
major diameter NOT GO 8 | Min, mdjor diameter of external thread; gage tolergnce plus
Major diameter 9 | Min.major diameter of internal thread; gage tolergnce plus
GO
Pitch diameter 10 MMin. pitch diameter of internal thread; gage tolerahce plus
Major diameter \11 | Same as row 9 above
Pitch diameter 12 | Same as row 10 above
Full- Root Fadius 13 | Max. root radius of external ] thread (0.18042P); gage
form tolerance {t in Table 4, column 6) plus
Thread gages GO
Jages flor Min. equals min. gage pitch diameter minus two t{mes max.
!r;,tern; Minor diameter | 14 | dedendum (0.50518P). Max. equals min. minor diafeter plus
reads X gage pitch diameter tolerance plus radius tolerapce factor T
(see Table 4, column 7).
Major diameter | 15 iwlax. pitch dllameter of internal thread plus 0.2P; ghge
NOT olerance minus
GO Pitch diameter 16 | Max. pitch diameter of internal thread; gage tolerdnce minus
Plain gages for GO 17 | Min. minor diameter of internal thread; gage tolerfince plus
juinor diameter NOT GO 18 | Max. minor diameter of internal thread; gage tolerpnce minus
SeriesDesignation and Tolerance Class 19 | Of internal thread to be checked
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TABLE 8 SPECIFICATIONS AND FORMAT FOR TABLE 6 — LIMITS OF SIZE OF THREAD-SETTING
GAGES FOR METRIC M] THREAD-WORKING GAGES

Nominal Size and Pitch 1 (To be specified)
Tolerance Class 2 O_ffxt('ernal thread to be checked by gage set
withplug
_ Truncated* 3 Max. pitch dname.ter of external thread plus)0.2P;
Major gage tolerance minus
diameter - - . .
Plug for GO Full-form 4 Max. major diameter of external-thread; gage
tolerance plus
Pitch diameter 5 Max. pitch quameter of external thread; gage
tolerance minus
Truncated* 6 Min. pitch diametér-of external thread plius 0.2P;
[Note (1)] gage tolerance minus
Full-Form
and Max. major-diameter of external thread provided
Truncated that major diameter crest width shall not be iegs
Setting ] than¢0.0254 mm (0.022 mm truncation). Apply W
Plugs Plug for NOT GO g@ajor tolerarice plus. Exception: if minimum major
lameter diameter crest width is less than 0.0254 mm
(0.022 mm truncation), set nominal crest width|
Full-form 7 .
to 0.0254 mm; W gage tolerance minus. For thq
0.0254 mm crest width, major diameter is equal
to the maximum major diameter of the externgl
thread plus 0.216506P minus the sum of the
external thread pitch diameter tolerance and
0.0440 mm.
. . in. pi i f ;
Pitch diameter 8 Min. pitch diameter of external thread; gage
tolerance plus
Pitch diameter 9 Min. pitch diameter of internal thread; W gage
Ring fof [Note (2)] tolerance plus
. ) GO Minor 10 Min. minor diameter of internal thread; W gagp
Solid Threpd-Setting diameter tolerance minus
Rings for $nap and
[ndicating|Gages Pitch diameter 1 Max. pitch diameter of internal thread; W gags
Ring for [Note (2)] tolerance minus
NOT GO Minor 12 Max. minor diameter of internal thread; W gage
diameter tolerance minus
fi ] d h d b t
Tolerance [Class 13 Of internal thread to be checked by gage se

with ring

*Indicatedrows-apph-to truncated setting plugs only

NOTES:

(1) Truncated portion is required when the gage to be set has the optional sharp root profile. See Figs. 20 and 22.
(2) Tolerances greater than W tolerance for pitch diameter are acceptable when setting internal indicating gages capable of com-
pensating and when agreed upon by the supplier and user.
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TABLE 9 X GAGE TOLERANCES FOR THREAD GAGES

Tolerance on Major
or Minor Diameters Tolerance on Pitch Diameter
Tolerance [Nate (3)] [Notes (3). (4)]
on

Tolerance Half-Angle To and To and Above Above Above
Pitch, on Lead, mm of Thread, including Above Including 39 mm to 100, mm 200 mm
mm [Notes (1), (2)] deg. £ min 100 mm 100 mm 39 mm 100 mm to 200 mm to 300 mm

1 2 3 4 5 6 7 8 9

0.2 0.005 0 40 0.008 A 0.005
0.25 .005 0 40 .008 Ce .005
0.3 .005 0 30 .008 e .005
0.35 .005 0 30 .008 Ce .005
0.4 .005 0 30 .010 - .005 e
0.45 .005 0 30 .010 Ce .005 0.008
0.5 .005 0 30 .010 P 005 .008
0.55 .005 0 30 .010 - .005 .008
0.6 .005 0 20 010 Ce .005 .008
0.65 .005 0 20 010 .G .005 .008
0.7 .005 0 20 .010 N\ - .005 .008
0.75 .005 0 20 .010 e .005 .008
0.8 .008 0 15 .013 0.018 .008 .010 0.013 0.015
1 .008 0 15 013 .018 .008 .010 .013 .015
1.25 .008 0 15 013 .018 .008 010 .013 .015
1.5 .008 0 10 .015 .023 .008 .010 .015 .018
1.75 .008 0 10 .015 .023 .008 010 .015 018
2 .008 0 _10 .015 .023 .008 .010 .015 018
2.5 .008 0 ~"10 .015 .023 .008 .010 .015 .018
3 .008 0 10 .018 .028 .010 .013 .015 .018
3.5 .010 0 5 .018 .028 .010 .013 .015 .018
4 .010 0 5 .018 .033 .010 .013 .015 .018
4.5 .010 0 5 .020 .033 .010 .013 .015 .020
5 <010 0 5 .020 .033 .010 .013 .015 .020
5.5 .010 0 5 .020 .033 .010 013 .015 .020
6 .010 0 5 .023 .038 .010 013 015 .020
8 .010 0 5 .023 .038 .010 013 015 .020
NOTES:

(1) Allowable variation in lead between any two threads shall not be farther apart than the length of the standard gage that is shown
in ANSI/ASME B47.1aM.

(2) See para. 5.14.9.

(3) Tolerances apply to designated size of thread. Apply tolerances in accordance with Table 7.

(4) Above MJ300, the tolerance is directly proportional to the tolerance in column 9, in the ratio of the diameter to 300 mm.
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The cone and vee snap gage can check roundness of
the pitch cylinder for 180 deg. ovality by using the gage
at different diametral locations on the internal thread.

The cone and vee snap gage can check taper of the
pitch cylinder by using the gage at different locations
axially on the internal thread.

4.6.2 Basic Design. The segments are usually made
having a surface contact slightly above the pitch line near

ANSI/ASME B1.22M-1985
AN AMERICAN NATIONAL STANDARD

4.7.4 Identification. The assembled gage with rolls
should be marked with the metric nominal size, X, pitch-
tolerance class, PD, and pitch diameter in millimeters.
EXAMPLE:

MJ8 x -4H5H PD7.445

ANSI/ASME B1.16M thread-groove snap gages are
interchangeable with MJ thread gages for the same class
of thread.

the ccntj' of the flank. The rolls are made with a point
or line cqntact approximately at the pitch line depending
upon thejangle variations of the thread flanks. (See Fig.
7 for detpils.) Internal product threads less than 3 mm
in diamefer are not practical to check with snap gages.

4.6.3| Thread Form. The specifications for thread
form, thiead crests, and thread roots are summarized in
Fig. 7.

4.6.4| Identification. The assembled gage should
be markgd with the metric nominal size, X, pitch-tol-
erance clpss, PD, and pitch diameter in millimeters:

EXAMPLH:
MJ8 x | -4H5H PD7.445

ANSI/ASME B1.16M cone and vee snap gages are
interchanigeable with MJ thread gages for the same class
of thread

Thread-Groove Diameter Type (Table 2 —
Gage 2.6)

4.7.1
two rolls

4.7 Th;ad Snap Gages — Minimum Material:

Purpose and Use. The thread snap gage with
with ‘‘best size’’ thread wire radius contacts
inspects rr:je minimum-material limit pitch*diameter D,
of the product internal thread.

‘Interna) thread snap gages by design' must have outside
diameter [of gaging elements below minor diameter of
internal thread in order to enter. The gage checks the
minimumn}-material PD lifit-by sensing the resistance at
contact after being set t0 a master.

The roll thread sfiap* gage can check roundness of the
pitch cylinder for. 180 deg. ovality by using the gage at
different giametral locations.

The roll thread snap gage can check taper of the pitch

4.8 Thread-Setting Solid Ring Gages

4.8.1 Purpose and Use. Thread-setting ring gages
are used for setting internal thread indic¢ating and shap
gages. GO thread-setting ring gages lare made to |the
maximum-material limit of the dnternal thread spegifi-
cation and NOT GO thread-setting rings to the mjni-
mum-material limit.

4.8.2 Gage Blanks:~Setting rings under 3 mm [are
too small to be practical. GO and NOT GO solid thrgad
ring gage blanks<have been standardized for various gize
ranges and pitches (see ANSI/ASME B47.1aM). Length
of gage thread is a minimum of four pitches.

4.8.3.'The GO and NOT GO thread-setting f,Ege
threads’are discussed in detail below and are summarigzed
in Table 6 and Fig. 9.

4.8.4 Thread Crests
4.8.4.1 The minor diameter of the GO setting fing
gage is equal to the minimum minor diameter of [the
internal thread.
4.8.4.2 The minor diameter of the NOT GO et-

ting ring gage is equal to the maximum minor diameter
of the internal thread.

4.8.5 Thread Roots

4.8.5.1 The major diameter of the GO setting fing
gage shall be cleared beyond P/8 width of flat by either
an extension of the flanks toward a sharp vee or‘%
clearance cut of substantially P/8 width and app
mately central.

4.8.5.2 The major diameter of the NOT GO

substantially 0.385P width and approximately cen

Eorm-is-optio
1-15-0p

cylinder by using the gage at different locations axially.

4.7.2 Basic Design. The ‘‘best size’’ thread wire
radius contacts on the rolls check the threads at the pitch
cylinder. Ribs on roll contacts are made one pitch apart.
Internal product threads less than 3 mm in diameter are
not practical to check with snap gages.

4.7.3 Thread Form. The specifications for the form
on gage rolls are summarized in Fig. 8.
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shall clear the maximum major diameter of the full-form
portion of the truncated setting plug (see para. 5.2.6).

4.8.6 Runout of Pitch and Minor Diameter Cyl-
inders for Sizes 3 mm and Larger. The pitch and
minor cylinders of setting ring gages shall not exceed
the runout as stated hereinafter. The permissible mini-
mum effective minor diameter as determined by the run-
out (full-indicator movement) with respect to the pitch
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fntanaI Thread
N\
P

NS

/
A

Pitch diameter

Gaging contacts with radius
one-half ““best size)" thread
wire diameter

FIG. 8 THREAD SNAP GAGES — MINIMUM-MATERIAL THREAD-GROOVE DIAMETER|LIMIT
{Ref. Table"2 — Column D,)
cylinder subtracted from the measured-minor diameter 4.8.11 Iidentification. The GO and [NOT GO
shall not be less than the specified minimum minor di- thread-setting ring gages should be marked with the met-
ameter minus the sum of the W gage tolerances for pitch ric nominal size, X, pitch-tolerance class, GO or NOT
amd minor diameter for GO settirlg gages and minus twice GO, SETTING, PD, and pitch diameter in millimeters.
the sum for NOT GO setting'gages. EXAMPLES:

4.8.7 Pitch Cylinder, Conformance of these ele-
ents is normally determined by the manufacturing of
e setting ring gages'to the applicable setting plug gage.

= 5

h

4.8.8 Pitch Diameter Limitation of Taper. The
taper shall’be within gage pitch diameter limits.

4.8.9-Lead and Half-Angle. Lead and half-angle
iriations shall be within limits specified in Table 10.

<

MJ8 x1-4H5H GO SETTING PD7.350
MIJ8 x14HSH NOT GO SETTING PD7.445
ANSI/ASME B1.16M setting rings are|not inter-
changeable with MJ thread gages for the same class of
thread.

4.8.10 Incomplete Threads. The feather edge at
both ends of the thread ring gage shall be removed on
gages larger than 12 mm nominal size or having pitches
coarser than 1.25 mm. One complete thread + ' tumn of
the end threads shall be removed to obtain a full-thread
blunt start. On gages 12 mm nominal size and smaller
or having pitches 1.25 mm or finer, a 60 deg. chamfer
from the axis of the gage is acceptable in lieu of a blunt
start.
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49— Plain Plug,-Smap; andindicating Gages to

Check Minor Diameter of Internal Thread

4.9.1 Purpose and Use. The GO and NOT GO
thread gages of all designs are cleared at the root but do
not check the minor diameter of the product internal
thread. Accordingly, para. 4.9 describes the types of
plain diameter gage or precision instruments used to
check the maximum- and minimum-material limits of
the minor diameter.


https://asmenormdoc.com/api2/?name=ASME B1.22M 1985.pdf

GAGES AND GAGING FOR ANSYASME B1.22M-1985
MJ SERIES METRIC SCREW THREADS

AN AMERICAN NATIONAL STANDARD

[o]

orm of relie
Clear £/8 / ptional
when not
/undercut W
AN| / II,/,/,/,/,/l 17 A }I

AL A
P8 approx.
central 3/8H (Ref.)
when Pitch cylinder
- undercut - .
3/16H (Ref)
_ PI2
3 f AR
£l ¢
3 5| < P
I 5/16P hat
§|¢ 5| E
T | £ 3l g
S TCG c| &
e =
£z =
. c
<l -
2
(a) Thread-Setting Ring for Maximum-Material
Limit and GO Thread Gage
Form of relief optional (see para, 5.2.6)
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] ® T | <
5 | £ c| =
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>
(b) Thread-Setting Ring for Minimum-Material
Limit and NOT GO Thread Gage
FIG. 9

THREAD FORM OF SOLID THREAD-SETTING RING GAGES
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T 4 [ )
. NI\ 1 puw
£
5 GO NOT GO
5
£
L i t ’
\ Made to Class Z tolerance /
{seeTable 11)
FIG. 10 MINOR DIAMETER LIMIT
(Ref. Table 2 —Column K,)
4.9.2| GO and NOT GO Piain Cylindrical Plug 4.9.4 Precision instruments (Table 2 — Gage |13)
Gages [[Table 2 — Gage 3.1(a) and (b)]. Plug gages such as dial calipers, inside micrometer calipers, pogket
shall be made to Z tolerances and as shown'in Fig. 10. slide calipers, and vemier inside calipers can also| be
GO shall be made to plus tolerance. NOT GO shall be used to measure the minor diameter of product internal
made to jminus tolerance. thread.
A GQ cylindrical plug gage.'must enter and pass _
through the length of the product’without force. A NOT 495 Snap (Table 2 — Gages 3.3 and 3.5) gnd
GO cylindrical plug gage.must not enter. See Table 11 indicating (Table 2 — Gages 3.3, 3.5, and §.2)
for aye toleran?:esg gag ) Plain Diameter Gages for Checking Minor Diarpe-
gag ) ter of Internal Thread. J, and J, gages are made to[the

The dgsign of the«GO and NOT GO cylindrical plain
plug members has been standardized for various sizes,

individual gage manufacturer’s standard with gaging
contacts, segments, or rolls [see Fig. 11, sketches|(a)
and (b)] at 120 deg. or 180 deg. Size range for segnjent
type is approximately 5 mm to 65 mm diameter. Abpve

class, GO or NOT GO, minor diameter in millimeters,
and MINOR DIAMETER.

EXAMPLES:
MI8 x14H5H GO 7.026 MINOR DIAMETER
MJ8x 1-4H5H NOT GO 7.216 MINOR DIAMETER
ANSI/ASME B1.16M plain plugs are not interchange-
able with MJ plain gages for the same class of thread.

43

©5 ™, gage contacts arc plain diameter 10lls. Another
design is the use of prism fingers for 15 mm size and
larger with contacts at 180 deg. [see Fig. 11, sketch (c)].
In each design, the gages are set with cylindrical ring
gages, outside micrometers, vernier calipers, or a gap
made with gage blocks and jaw accessories. Gage con-
tacts are collapsed into a tapped hole and released to
contact product minor diameter. Dial indicator gages give
the size of the product between minimum and maximum
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TABLE 11 GAGE TOLERANCES FOR PLAIN CYLINDRICAL GAGES
Size Range, mm Tolerances, mm [Note (1)]
Above To and Including XX X Y Z {Note (2)] Y44
1 2 3 4 5 6 7
1 21 0.0005 0.0010 0.0018 0.003 0.005
21 38 0.0008 0.0015 0.0023 0.003 0.006
38 f4 0.0010 0.0020 0.0030 0.004 0 008
64 115 0.0013 0.0025 0.0038 0.005 0.010
115 165 0.0017 0.0033 0.0048 0.006 0.013
165 230 0.0020 0.0041 0.0061 0.008 0.016
230 300 0.0025 0.0051 0.0076 0.010 0.020
NOTES:

thread gages where design permits.

tdlerance. Snap gages check the minor diameter limits
by sensing the resistance at contact after being set to a
miaster.

4.9.6 ldentification. After contacts have been as-
sgmbled in the snap or indicating gage, the assembled
gage should be tagged with the metric nominal size;. X,
pitch-tolerance class, minor diameter limits in millime-
ters, and MINOR DIAMETER.

EXAMPLE:
MIJ8 x 1-4H5H 7.026-7.216 MINOR DIAMETER

ANSI/ASME B1.16M snap and indicating plain di-
arheter gages are not interchangeable with MJ gages for
the same class of thread.

4|10 Snap (Table 2.~ /Gage 3.4) and Indicating
(Table 2 — Gage 5.1) Gages to Check
Major Diameter of Internal Thread

4.10.1 Purpose and Use. The minimum major di-
eter limit of the product internal thread is considered
adceptable ‘when the product thread accepts GO gages.
If|further gaging is required, para. 4.10.2 describes gages

u .:ll Lim.

(1) Tolerances apply to actual diameter of plug or ring. Apply tolerances in aceordance with
Table 7. Symbols XX, X, Y, Z, and ZZ are standard plain cylindrical gage tolerance classes.

(2) Used as tolerance on plain cylindrical plug and ring gages to check minor diameter for internal
threads and outside diameter for external threads. Also used for mastersifor$etting indicating

conicabcentact on one finger and two ‘‘best sige’” thread
balls.on another contact [see Fig. 12, sketch (@)]. In each
design, the indicating gages are set with cylindrical ring
gages, outside micrometers, vernier calipers, or a gap
made with gage blocks and jaw accessories. [Gage con-
tacts are collapsed into a tapped hole and released to
contact product major diameter. Dial indicator|gages give
the size of the product between minimum and|maximum
tolerances. A snap gage checks the major diameter limit
by sensing the resistance at contact after being set to a
master.

4.10.3 Identification. After contacts haye been as-
sembled in the snap or indicating gage, the |assembled
gage should be tagged with the metric nominal size, X,
pitch-tolerance class, GO, NOT GO, major diameters in
millimeters, and MAJOR DIAMETER INTHRNAL.
EXAMPLE:

MI8x14H5H GO 8.000 NOT GO 8.239 MAJOR [IDIAMETER
INTERNAL

ANSI/ASME B1.16M snap and indicating [gages may
be interchangeable with MJ gages if customer’s speci-
fications agree on same class of thread.

TTiTT

its of the major diameter.

4.10.2 Snap and Indicating Major Diameter
Gages. Gages are made to the manufacturer’s standard
with 55 deg. maximum gage contacts at 180 deg. in the
form of relieved thread contacts [see Fig. 12, sketch (a)].
Size range is approximately 5 mm to 65 mm. Above 65
mm, gage contacts are thread relieved rolls at 120 deg.
[see Fig. 12, sketch (b)]. Another design is the use of

4.11 Functional Indicating Thread Gages for
internal Thread (Table 2 — Gages 4.1
and 4.3)

4.11.1 Purpose and Use. The GO indicating
thread gage inspects the maximum-material GO func-
tional limit and size, A, and A,, and the NOT GO func-
tional diameter limit and size, B, and B,, of product
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.memal Threso
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{a) Three or Two Point Contact

SEgrMents

Mingr
4 Giamédter ']

Minor
diameter
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o
@

{b) Three or Two Point Contact

Prism Fingers

X ]

Minor
iameter

e—
q

{c)

FIG. 11 INDICATING PLAIN DIAMETER GAGES — MAX.-MIN. MINOR DIAMETER LIMIT AND
SIZE
{Ref. Table 2 — Columns K, and K,)
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(a)

Major diameter

y d LN PP LN T
/ \\ / /@\ \ g Three threads max.
— _ )
\ — /_\ /—\ - ’I ' — }_}'_ E Segments
( | ) \\ | / s
A \,’ S~ /

P/24

Rolls

{c)

FIG. 12 SNAP AND INDICATING DIAMETER GAGES — MAX.-MIN. MAJOR DIAMETER LIMIT

AND SIZE

(Ref. Table 2 — Columns J, and J,)
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internal thread. By the use of segments, rolls, or fingers,
the gage is also used to check roundness of the pitch
cylinder. Some types of indicating gages are set by using
thread-setting ring gages (see para. 4.8). Other types
may be set with plain ring gages or with gage block and
jaw accessories. Readings indicate the position of prod-
uct thread within the tolerance range.

4.11.

"have three

ANSI/ASME B1.22M-1985
AN AMERICAN NATIONAL STANDARD

EXAMPLE:
MIJ8 x 1-4H5H PD7.350-7.445

ANSI/ASME B1.16M gages are interchangeable with
MIJ thread gages for the same class of thread.

4.12 Minimum-Material Indicating Thread Gages
for Internal Thread (Table 2 — Gages 4.5

contacts jat 120 deg. or two contacts at 180 deg. Gages

are madq with segments, rolls, or fingers with the length

of the fupctional GO gaging elements equal to the length
dard GO thread plug gage. Internal product

ss than 3 mm in diameter are not practical to
indicating gages.

Thread Form. The specifications for thread

Thread Crests. The major diameter of the
ents, rolls, or fingers are equivalent to a P/8
a plus gage tolerance. The thread crests shall
an axial plane and parallel to the axis of the
roll, or finger.

flat with
be flat in
segment,

4.11.p Pitch Cylinder. The pitch cylinder of the
segmenty, rolls, or fingers shall be round and straight
within the gage pitch diameter limits specified in Table
9.

4.11.6 Lead and Half-Angle Variations. Lead
and halfiangle variations on thread of segments, olls,
and fingers shall be within the limits specified (sé¢ Table
9).

4.11.[7 Thread Roots. The minor-diameter of the
GO thregded segments, rolls, or fingers Shall be cleared
beyond 3 P/8 width of flat either by extension of the
sides of the thread toward a sharp)vee or by an undercut
no greatgr than P/8 maximum width and approximately

ments of runout (full-indicator movement) on each gag-
ing member with respe e pi inde
shall not exceed one-half the X gage major diameter
tolerance (see Table 9).

[l TOSPCA O 1) ». [) Q0

4.11.9 ldentification. The gaging elements, seg-
ments, rolls, or fingers shall be marked with the metric
nominal size and pitch. When the indicating gage is as-
sembled with proper contacts, the gage should be tagged
with the metric nominal size, X, pitch-tolerance class,

PD, and pitch diameter limits in millimeters.

47

and 4.0)

4.12.1 Purpose and Use. The indicating'-thread
gage inspects the minimum-material limit and size,| C,
and C,, D, and D,, of product internal threads. By |the
use of interchangeable segments, rolls;)orballs, the gage
is also used to check roundness and taper of the pjtch
cylinder. Some types of indicating gages are set using a
thread-setting ring gage (see\para. 4.7). Readings indi-
cate the position of product-thread within the tolerance
range. Other types mdy~be set with gage blocks and
jaw accessories, plain.ring gages, or a measuring ma-
chine.

4.12.2 Basic Design. Indicating gages have tliree
contacts at120 deg. or two contacts at 180 deg. Gdges
are made with segments, rolls, or ball design with gone
and vee configuration (pitch diameter type) or ball ¢gnly
(thread-groove diameter type). Internal product thrgads
less than 3 mm in diameter are not practical to check
with indicating gages.

4.12.3 Thread Form. The specifications for done
and vee segments are shown in Fig. 14; the ball des$ign
and thread-groove diameter type are shown in Fig. [15.

4.12.4 The major diameter of the cone and vee $eg-
ments or rolls are made to the manufacturer’s standard
(see Figs. 14 and 15).

4.12.5 ldentification. The gaging elements,
ments, rolls, or ball fingers should be marked with
metric nominal size and pitch. When the gage is assem-
bled with proper gaging contacts, the indicating gage
should be tagged with the metric nominal size, X, pifch-
tolerance class, PD, and pitch diameter in millimetérs.

EXAMPLE:
MJ8 x1-4HS5H PD7.445

bCg-
the

M1 thread gages for the se class of threa.
4.13 Indicating Runout Thread Gage for Internal
Thread (Table 2 — Gage 4.7)

4.13.1 Purpose and Use. This indicating gage
inspects the runout of the minor diameter to the pitch
diameter, M, of the product internal thread. Readings
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indicate the position of product minor diameter to the
pitch diameter within the tolerance specified.

4.13.2 Basic Design. Indicating gages have three
contacts, one plain and two threaded, at 120 deg.; or
two contacts, one plain and one threaded, at 180 deg.
[see Fig. 16, sketch (a)]. The range of segments is 6
mm and larger. The range of rolls is 44 mm and larger.

engaging two threads, and one contact has a
plain prijsm-shaped finger 180 deg. apart from the ball

contact

contact
larger.

The injdicating gage is set by a GO setting ring gage
(see Fig| 9) with plain gaging contact on the minor di-
ameter ¢f the thread ring gage and with thread contact
on the pitch diameter of the thread ring gage.

4.13{3 Thread Form. The specifications for thread
form on|vee segments or rolls are summarized in Fig.
14. Plain contacts have line bearing on minor diameter
of product. Balls are ‘‘best size’” thread ball contacting
thread at pitch line.

4.13]/4 Thread Crests. The thread crests shall be
flat in ag axial plane and parallel to the axis of the seg-
ment or roll.

4.13|/5 Lead and Half-Angle Variations. Lead
and halftangle variations on threaded segments or rolls
shall be |within the limits specified (see Table 9).

4.13]16 Identification. The gaging elements} seg-
ments, Ells, or ball finger should be marked with the

see Fig. 16, sketch (b)]. Range is 15 mm and

metric npminal size and pitch. When the gage is assem-
bled with proper gaging contacts, the-indicating gage
should be tagged with the metric nominal'size, X, pitch-
tolerance class, and RUNOUT.

EXAMPLE:
MI8 X1

ANSI{ASME B1.16M)runout gages are interchange-
able with MJ thread gages for the same class of thread.

-4H5H RUNOUT

4.14

4.14.1 Every screw thread has two gaged sizes:
functional diameter and pitch diameter. The pitch di-
ameter is the gaged size with the least thread-element
variation. The functional diameter is the gaged size that
includes all thread-element variations. Only when a
screw thread has perfect position and form (see Fig.
17B), i.e., no variations in lead (including helical path),
flank angles, taper, straightness, and roundness, are these

51
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gaged sizes equal. A variation of a single thread element
on an internal thread decreases the functional size in
relation to the pitch diameter. Cumulative thread-ele-
ment differential gaging measures the sum of all single
thread-element variations corresponding to the total pitch
diameter change called pitch diameter equivalent A D.c.
Smgle thread—element dlfferentlal gagmg measures each

lcad composite ﬂank angle, roundness stralghtness and
taper.

4.14.2 Purpose and Use. Differential gaging fis a
variables method for in-process control and/or final ¢on-
formance inspection that compares the following differ-
ent types of measured values,on the product thread:

(a@) functional sizes;

(b) pitch or groove diameter size;

(c) special sizes betweéen (a) and (b) which isdlate
variations in lead((helix), flank angle, roundngss,
straightness, and\faper.

The differential readings are the following differences
in indicator, readings:

(a) between different specific types of gage contacts
for cumulative thread-element and lead analysis [see F
174, ‘sketches (a), (b), and (¢)];

(b) with the same gage contacts used at different
cations along and around the thread for roundnfss,
straightness, and taper analysis [see Fig. 17A, sketch
@I

(¢) calculated from the above gage readings for cpm-
posite flank angle analysis.

NOTE: For all differential readings, do not mix measurements
two-roll cluster with three-roll cluster gages.

sing

4.14.3 Basic Design and Differential Readi
Procedure

4.14.3.1 Cumulative Thread-Element Di
ential Gaging. Indicating gages have either three
tacts at 120 deg. spacing or two contacts at 180

shown in Figs. 13 and 17A, sketch (a), give the
tional size indicating reading Z. The indicating gage

engagement at pitch line (Fig. 14), thread-groove di-
ameter type, and ball-insert type (Fig. 15), all shown in
Fig. 17A, sketch (¢), give the pitch diameter size indi-
cating reading X. The difference in the indicator readings
X — Z between the types of gages gives the cumulative
thread-element differential reading, which corresponds
to the pitch diameter equivalent A D,c for the combined
lead (helix), flank angle, roundness, and taper variations
on the product thread (see Fig. 17A).
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FIG. 16 INDICATING THREAD GAGES — DIAMETER RUNOUT — MINOR TO PITCH DIAMETER
(Ref. Table 2 — Column M)

52


https://asmenormdoc.com/api2/?name=ASME B1.22M 1985.pdf

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

4.14.4 Single
Gaging
4.14.4.1 Lead (Helix) Differential Gaging. The
indicating gage reading Y using the full-form thread seg-
ments or rolls with one thread pitch engagement, similar
to Figs. 13 and 17A, sketch (b), is compared to the
reading Z using the functional size gage shown in Figs.
13 and 17A, sketch (a).

Thread-Element Differential

ANSI/ASME B1.22M-1985
AN AMERICAN NATIONAL STANDARD

inal size, X, pitch-tolerance class, and the type of dif-
ferential reading.

EXAMPLE:
MIJ8 x 1-4H5H LEAD DIFFERENTIAL VARIATION

ANSI/ASME B1.16M gages are interchangeable with
M]J thread gages for the same class of thread.

H
L

The flifference between the measured values Y — Z
plus one-fourth of taper measurement is the lead differ-
ential rgading, which corresponds to the pitch diameter
equivalgnt AD,\ for the lead and helix variation on the
product thread.

4.14.4.2 Roundness, Straightness, and Ta-
per Differential Gaging. By the use of cone and vee
segmentts or rolls [Figs. 14 and 17A, sketch (c)], thread-
groove [diameter type [Figs. 15 and 17A, sketch (c)] or
PD bal}-insert type [Figs. 15 and 17A, sketch (c)], the
roundngss, straightness, and taper of pitch cylinder are
checkeq. Rotate the product between contacts on thread
for makimum difference in roundness readings. Two
contacty spaced 180 deg. apart give even lobing out-of-
round measurement. Three contacts spaced 120 deg.
apart give odd lobing out-of-round measurements.
Translate the product thread between contacts along the
axis of the thread without rotation for maximum differ-
ence in|straightness and taper.

4.14.4.3 Composite Flank Angle Variation as
a Pitch) Diameter Equivalent. An approximate diam-
eter equivalent A D, for the composite flank angle vari-
ation i calculated by subtracting the sum of'the lead
differenfial reading Y — Z plus one-fourth of taper mea-
surement from the cumulative thread-element differential
reading| X — Z.

I-form one thread vee)segment or roll [Figs. 13
and 174, sketch (b) lower.contact] has a depth of thread
equivalent to the functional type, but relieved on the
outside|thread flanks:-The full-form cone segment or roll
[Figs. 13 and 17A; sketch (b) upper contact] has a P/8
flat on putside-diameter. The cone and vee segments or
rolls [Hig: 17A, sketch (a)] are descnbed and shown in
Fig. 14—Fh FF : h
©)] is descnbed and shown in Flg 15. PD ball-type
insert [Fig. 17A, sketch (c)] is described and shown in
Fig. 15.

4.14.6 ldentification. The gaging elements, seg-
ments, rolls, or inserts should be marked with the metric
nominal size and pitch. Indicating gages, assembled with
proper contacts, should be tagged with the metric nom-

53

4.10)

ation represents the combined size effect of the
variations resulting from variations in.Jead (pitch),
flank angle, taper, roundness, straightness and

sured difference between thé GO thread function
dicating gage (see para. 4.\I'l) and the single-element
pitch diameter, cone and’vee, or thread-groove diarpeter
(see para. 4.12) type gages. Cumulative thread-element
differential gaging‘information in para. 4.14 descfibes
the procedure-for measuring cumulative form variation.

4._16 (Pitch Micrometers (Table 2 — Gages 6
and 7)

4.16.1 Purpose and Use. Inside micrometers] cal-
iper type, and direct-reading measuring instrumgnts.
Cone and vee contact points are modified for a NOT GO
profile or pitch diameter contact only (see Fig. 18).

4.17 Thread-Measuring Balls {Table 2 —
Gage 8)

4.17.1 Purpose and Use. One indicating page
using thread-measuring balls as gaging elements tp in-
spect the pitch diameter of the internal thread is shown
in Fig. 15, sketch (a). Special fixturing and ball probes
may be required when using a three-axis coordinate fnea-
suring machine for internal measurement of pitch di-
ameter. See Appendix B, Sections 9 and 10 for more
information on thread-measuring balls.

4.18 Optical Comparator and Toolmaker’'s

4.18.1 Purpose and Use. The optical comparator
magnifies and projects the thread profile on screen. In-
ternal threads are checked using cast replicas. For best
profile image, the threaded item is positioned so that the
light is aligned with the thread lead angle. Since the
thread profile is defined in a plane containing the axis,
a correction factor must be added to the measured flank
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Thread
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(a)

Y
z
X-Z

(X-Z) — [(Y-Z) + Taper/4]

2. 3 T S T T

Functional

uct tnternal Thread
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(Y-Z) + Taper/4 =

H

FIG. 17A

<F—— X ——&>

Fuli-Form
Vee Contact

PD Vee
Contact

Product
Internal
Thread

Product
Internal
Thread

(b) (c)

indicator reading for {(minimum-material) pitch diameter, used for taper, straightness, ar]
measurement

indicator reading used for lead differential analysis

indicator reading for (maximum-material} functional size, used for lead differential anai
¢umulative thread-element differential analysis AD2¢:

individual element analysis for lead differential Asz (resultant diameter equivalent)
individual analysis for angle differential A02a {resultant diameter equivalent)

INTERNAL IMPERFECT SCREW THREAD

d roundness

sis
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tnternal
Thread

PD Cone
Contact

!

)

[
<— N —
b — < —>
fa— < —

] T
\ \ Functionat Full-Form PD Vee
C\o;tact Vee Contact Contact
. 2 .
//\/\ NI
/ 'y Product Product
// Product Internal Thread Internal Internal
l/ Thread
(a) (b) (c)
X =Y =2Z = indicator_readings same for (maximum-material) functiona! size,
(minimum-material) pitch diameter size, and lead and angle size
FIG. 77B° INTERNAL PERFECT SCREW THREAD
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Cone and vee
NOT GO profile
or PD contact
(see Fig. 3 or 14)

“a

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

of horizontal and 2.5 mm of vertical travel at 100X
magnification.

The tracing on the chart paper may be analyzed for
elements of the thread profile, including depth, crest
width, lead, angle, and radius at root of thread.

The instrument is generally able to check internal
threads of 4.5 mm and larger at magnifications from 5 X
to 100 X.

mrTT

2|IIIT|||T|

=4

INSIDE MICROMETER, CALIPER
TYPE

{Ref. Table 2 — Columns B,, B,, C,, C,, E,,

E,. G,, and G;)

FIG. 18

angle observed normal to the lead angle. For most stan-
dard single-lead threads, the correction factor, (see para.
.6.1) is less than O deg. 5 min.

Optical comparators are generally fifted with lenses
pfoviding various magnifications between 10X and
190 X . Profile dimensions are checked using appropriate
linear and angular scales on the.machine and by appli-
cation of thread profile, radius;-and other overlay charts.
Flank angles, thread crest-and root flats, root radius,
other groove and ridge¢ dimensions, and axial plane pitch
a£i lead may be checked. Major, minor, and pitch di-
aeters are identified, then measured using table tra-
vgrse readouts.

4.18.2<The toolmaker’s microscope is similar in
fynction'to the optical comparator, but does not include
sqreen- projection or overlay charts. Magnifications are

4.20 Surface Roughness Equipment (Table 2 —
Gage 14)

4.20.1 Purpose and Use, 'Measurement of surface
roughness on screw-threadflanks is usually made with
an instrument which traverses a radiused stylus across
the lay. The stylus ‘displacement due to the [surface ir-
regularities is electronically amplified and [the meter
reading displays' the arithmetical average |roughness
height in micrometers (see ANSI/ASME B46.1). Some
instruments produce a chart of the traced gath which
shows the peak-to-valley heights of the surface irregu-
larities. Special fixturing is required to position and guide
the”stylus over the thread surface.

4.21 Roundness Equipment (Table 2 —|
Gage 15)

4.21.1 Purpose and Use. There are two types of
precision roundness-measuring instruments] precision
rotary tables and precision spindles. A spdcial stylus
coupled to an electric unit records the out-offroundness
on a circular chart as it traces around the int¢rnal cylin-
drical surface of the workpiece. The instrumept provides
a series of magnifications for stylus displacement, a fil-
tering system for isolating lobing from surface irregu-
larities, various means for centering the amplified stylus
trace on the polar chart, and a selection pf rotating
speeds. For details on measuring and for other methods
of checking roundness, see ANSI/ASME B8p.3.1.

generally lower than those of optical comparators. Pro-
file reticules are used in place of charts.

4.19 Profile Tracing Instrument (Table 2 —
Gage 10)

4.19.1 Purpose and Use. The instrument inspects
thread contour to an accuracy of 0.005 mm for 25 mm

56

4-22—Miscellaneous-Gages-and-Gaging-

Equipment

The description of the internal gages in paras. 4.1
through 4.21 is definitely not a complete catalog of the
various types available for inspection purposes. The
gages not described above may be used provided that
they adhere to the standard thread practice noted in this
Standard (i.e., truncation, form of thread, tolerance, etc.)
and have producer and consumer agreement.
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when not
undercut [LLLLLLL,
P/8 Width
approx.
central
- Pitch when
(&
E cylinder QNdercut A0 Tgi5H
<3
8z 12
o | e
£ £ 0.3125P.
._::3 Tg {Ref.}
5|8
213 P
x
@
2

ES OF GAGES FOR PRODUCT

O Working Thread Ring Gages (Table 1 —
ge 1.1)

5.1.1 Purpose.and Use. The GO thread ring gage
inspectp the maximum-material GO functional limit A,
of product_external thread. The GO thread ring gage
when properly set to its respective calibrated thread-
setting presents the maximum-material _GQ

)

Maximum Product External Thread

FIG. 19 MAXIMUM-MATERIAL GO FUNCTIONAL LIMIT
(Ref.-Table 1 — Column A,)

0.56254
0 deg.
| ot
2
<)
2
33 \
[o2N 11 o
g =]
k]
N 8
_E _
NS N
NS 2lg
£0 Y £]<E
. 8|3
e T |c
3|3
1)
£%
EGJ
x
-]
=3

limit
max-
gag-
ring

5.1.2 Basic Design. The maximum-material
or GO thread ring gage is made to the prescribed
imum-material limit of the product thread, and the]
ing length is equal to the thickness of the thread

gage.

5.1.3 Gage Blanks. For practical and econpmic
reasons, the designs and thicknesses of thread ring gages
have been standardized for various size ranges| and
pitches (see ANSI/ASME B47.1aM or Table C1).

functional limit of the product external thread, and its
purpose is to assure interchangeable assembly of maxi-
mum-material mating parts.

Adjustable GO thread ring gages must be set to the
applicable W tolerance setting plugs [see Table 15, Note
(1)]. The product thread must freely enter the GO thread
ring gage for the entire length of the threaded portion.
The GO thread ring gage is a cumulative check of all
thread elements except the major diameter.

57

5.1.4 Thread Form. The specifications for thread
form are summarized in Table 7 and Fig. 19.

5.1.5 Thread Crests. The minor diameter of the
GO thread ring gage shall be equal to the minimum pitch
diameter of the product internal thread minus %H, with
a minus gage tolerance. This corresponds to a width of
flat of %6P. The thread crests shall be flat in an axial
section and parallel to the axis.


https://asmenormdoc.com/api2/?name=ASME B1.22M 1985.pdf

ANSI/ASME B1.22M-1985
AN AMERICAN NATIONAL STANDARD

5.1.6 Thread Roots. The major diameter of the
GO thread ring gage shall be cleared beyond P/8 width
of flat by either an extension of the flanks toward a sharp
vee or by a clearance cut of substantially P/8 width and
approximately central. The root clearance must be such
that the maximum major diameter of the full-form sec-
tion of the truncated thread-setting plug gage is cleared
after the gage has been properly set to size.

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

5.2 Adjustable NOT GO Thread Ring Gages
(Table 1 — Gage 1.2)

5.2.1 Purpose and Use. The NOT GO thread ring
gage inspects the NOT GO functional diameter limit B,
of product external thread. The NOT GO thread ring
gage when properly set to its respective thread-setting
plug represents the NOT GO functional diameter limit
of the product external thread. The NOT GO thread ring

.1.7 Runout of Pitch and Minor Cylinders. On
thread ring gages, an eccentric condition results in an
ersize effective minor diameter, having a width of
less than %eP, which may encroach on the maximum
issible limit for the root profile of the product ex-
al thread. The permissible minimum effective minor
eter, as determined by measurements of runout (full-
icator movement) with respect to the pitch cylinder,
shdll not be less than the specified minimum minor di-
ter minus the sum of the gage tolerances for the pitch
and minor diameters.

.1.8 Pitch Cylinder. Pitch cylinder is transferred
by|the setting of the thread ring gage to the applicable
cated setting plug gage.

.1.9 Lead and Half-Angle. Lead and half-angle
vatiations shall be within the limits specified in Table 9.
Misalignment of the threads on each side of the adjust-
able slot may not exceed the lead limits.

5.1.10 Incomplete Thread. The feather ‘edge at
both ends of the thread ring gage shall be removed. On
gages larger than MJ12 or with a pitch coarser than 1.25
mip, remove one complete thread +'4 turn of the par-
tially formed thread at each end te-obtain a full-thread
blynt start. On gages MJ12 and ‘'smaller or with a pitch
of [1.25 mm or finer, the end threads may have a 60 deg.
chamfer from the axis of the-gage to a depth of one-half
to pne pitch. This is acceptable in lieu of the blunt start.

5.1.11 Chip Grooves. GO thread ring gages of the
adjustable type(do’ not require chip grooves since the
adjusting slots serve this purpose. Solid working thread
ring gageS§.are made with or without chip grooves de-
pending-upon the gage designer’s requirements.

gage and NOT GO threaded segment-type- Indicating
gage are more reliable for checking thinswalled parts,
which might be deformed by NOT GO thread snap gages.
NOT GO thread ring gages must be set to the gpplicable
W tolerance-setting plugs.

NOT GO thread ring gages.when applied to|the prod-
uct external thread may éngage only the end threads
(which may not be representative of the complete prod-
uct thread).

Starting threads.on NOT GO thread ring pages are
subject to greater wear then the remaining threads. Such
wear in combination with the incomplete threFds at the
end of the)product thread permit further enfry in the
gage. The NOT GO functional diameter limit fis accept-
able.when the NOT GO thread ring gage as applied to
the.product external thread does not pass over the thread
more than three complete tums. The gage shopld not be
forced. Special requirements such as exceptiopally thin
or ductile material, small number of threads, ptc., may
necessitate modification of this practice.

5.2.2 Basic Design. To better check the  NOT GO
functional diameter limit, the flank contact is|less than
that of the GO gage, and the length of the gaging element
where practical is less than that of the GO gage.

5.2.3 Gage Blanks. For practical and economic
reasons, the designs and thicknesses of thread fing gages
have been standardized for various size ranges and
pitches (see ANSI/ASME B47.1aM or Table C1).

5.2.4 Thread Form. The specifications for thread

form are summarized in Table 7 and Fig. 20.

5.2.5 Thread Crests. The minimum minor diam-
eter of the NOT GO thread ring gage shall bg equal to
the minimum pitch diameter of the external thread minus
0.2P, with a plus gage tolerance. This corresgonds to a

57112 dentification—The GO thread Ting gage
should be marked with the metric nominal size, X, pitch-
tolerance class, GO, PD, and pitch diameter in milli-
meters.

EXAMPLE:
MI8 x 14h6h GO PD7.350

ANSI/ASME B1.16M GO ring. gages are not inter-
changeable with MJ thread gages.

58

width of flat at the crest of the gage equal to 0.385P (see
Table 8).

5.2.6 Thread Roots. The major diameter of the
NOT GO thread ring gage shall clear the product thread
by using a clearance cut of 0.385P width and approxi-
mately central. The NOT GO thread ring gage shall clear
the maximum major diameter of the full-form portion of
the truncated thread-setting plug for the NOT GO thread
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Optional sharp root
r {see para. 5.2.6)

Pitch cylinder

Min. pitch diam. of product
external thread

ring gage| Thus, contact of the thread gage can occur
on the sides of the threads, but not on the crest or, reot:
Also, the pffect of angle variation on the fit of the gage
with the product thread is minimized.

5.2.7 Runout of Pitch and Minor Piameter Cyl-
inders. The permissible minimum effective minor di-
ameter, ag determined by subtracting.the runout mea-
surement {full-indicator movement) with respect to the
pitch cylirlder from the measured minor diameter, shall
not be les$ than the specifiéd minimum minor diameter
minus twi¢e the sum of the.gage tolerances for pitch and
minor diameter.

5.2.8 Pitch_Cylinder. The pitch cylinder is trans-
ferred by the setting of the thread ring gage to the ap-
plicable trjincated setting plug gage.

PI2

Minimum Product External Thread

FIG. 20 NOT GO FUNCTIONAL DIAMETER LIMIT
{Ref. Table 1 — Column B,)
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Form of relief

Width optional
approx.
central
when
(undercut
71/
=]
0 deg. - ©
Sl
o[\
! 0.1P £RE
0.385P 8| %
v
(Ref.) E
)
b3

smaller or having pitches of 1.25 mm or finer, a 60 de
chamfer from the axis of the gage is acceptable in ligu
of the blunt start.

5.2.11 Identification. The NOT GO thread gage
should be marked with the metric nominal size, X, pitch-
tolerance class, NOT GO, PD, and pitch diameter jn
millimeters.

EXAMPLE:

MI8 x I-4h6h NOT GO PD7.279

ANSI/ASME B1.16M NOT GO ring gages are intdr
changeable with MJ thread gages for the same class pf
thread.

ug

5.3 Thread Snap Gages — GO Segments or

5.2.9 Lead and Half-Angle. Lead and half-angle
variations shall be within the limits specified in Table 9.

5.2.10 Incomplete Thread. The feather edge at
both ends of the thread ring gage shall be removed. On
gages larger than 12 mm nominal size, or having pitches
coarser than 1.25 mm, one complete thread +'% tum
of the end threads shall be removed to obtain a full-
thread blunt start. On gages 12 mm nominal size and

59

Rolis{Fable-t—=6ages2-tand-2:3)——

5.3.1 Purpose and Use. The thread snap gage with
two GO threaded segments or two GO zero-lead rolls
inspects the maximum-material GO functional limit A,
of product external thread. The setting of the GO seg-
ments or rolls represents the maximum-material GO
functional limit of the product external thread, and its
purpose is to assure interchangeable assembly of maxi-
mum-material mating parts. The gaging length of the
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segments or rolls is equal to the length of the standard
GO ring gages. The segments or rolls have a cumulative
check of all thread elements except the major diameter.

The GO thread snap gage can check roundness of the
pitch cylinder for 180 deg. ovality by using the gage at

different external diametral locations on the product.

thread.

hssembled into gage frames are the design of the indi-
vidual gage manufacturer. The lengths of the two
hreaded segments and the two thread rolls spaced 180
Heg. apart are equal to the standard GO ring gage blank
engths for practical and economic reasons (see ANSI/
ASME B47.1aM or Table C1).

GO thread segments shall engage 25% or more of the
product circumference. Product shall be checked around
full circumference of thread at sufficient axial positions
o check the full thread length. Thread rolls shall be
hpplied at several locations (three if possible) axially
bver the full thread length of the product. The circum-
ference shall be checked at each position.

5.3.3 Thread Form. The specifications for thread
form are summarized in Table 7 and Fig. 21.

5.3.4 Thread Crests. The distance between the mi-
nor diameter of the GO thread segments and the outside
diameter of the GO thread rolls shall be equal t0<the
minimum pitch diameter of the product internal thread
minus 3% H with a minus gage tolerance when“assembled
in the gage frame. This corresponds to a width of flat of
16P. The thread crests shall be flat in@n axial plane and
parallel to the axis.

5.3.5 Thread Roots. The\major diameter of the
GO thread segments and root,diameter of the GO rolls
thall be cleared beyond a P/8 flat either by an extension
pf the flanks of the thread toward a sharp vee or by an
undercut no greater:than P/8 maximum width and ap-
proximately central: The root clearance must be such
that the maximum major diameter of the full-form sec-
tion of thestruncated thread-setting plug gage is cleared
lafter the'gage has been properly set to size.

5.3.6 Runout The pltch and minor cylmders of the

exceed the specified runout as determmed by measure-
ments of runout (full-indicator movement). On each gag-
ing member, with respect to the pitch cylinder, runout
shall not exceed one-half the X gage minor diameter
tolerance.

5.3.7 Pitch Cylinder. The pitch cylinder of the
threaded GO segments and rolls shall be straight within
the X gage pitch diameter limits specified.

60
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5.3.8 Lead, Pitch, and Half-Angle

Variations.

Lead, pitch, and half-angle variations shall be within the

limits specified (see Table 9).

5.3.9 Identification. The assembled gage should
be marked with the metric nominal size, X, pitch-tol-

erance class, GO, PD, and pitch diameter in
EXAMPLE:

5.3.2 Basic_Desicn. The GC { roll .

ANSI/ASME B1.16M GO snap gages’a
changeable with MJ thread gages.

millimeters.

re not inter-

5.4 Thread Snap Gages =& NOT GO Segments

or Rolls (Table 1, —Gages 2.2 an
5.4.1 Purpose and Use. The thread sn

d 2.4)
hp gage with

two NOT GO segments or two NOT GO rplls inspects

the NOT GO functional diameter limit B,

of product

external thread.' The setting of the NOT GO segments

or rolls represents the NOT GO functional di
of the/product external thread. In applyin

meter limit
the thread

snap Jimit gage, the NOT GO functional diameter limit

is\dcceptable when gaging elements do not
product thread.
The NOT GO thread snap gage can chec

of the pitch cylinder for 180 deg. ovality by

gage over the thread at different diametral
the external thread.

The NOT GO thread snap gage can check
pitch cylinder by passing the gage over tlt_z

different locations axially on the external th

5.4.2 Basic Design. In order that the

ass over the

k roundness
passing the
ocations on

taper of the
thread at
ad.

NOT GO

thread snap gage may effectively check the NOT GO

functional diameter limit, the flank contact if

truncating the thread on segments and roll

reduced by
5. Since the

design of the segments or rolls is different with each

gage manufacturer, the number of threads
product thread will vary. Usually, the numb
engaged is approximately two.

5.4.3 Thread Form. The specification

form are summarized in Table 7 and Fig. 2P2.

engaged in
er of pitches

ks for thread

544 Thread Crests The mmor dlameter of the

listance be-

tween the outsxde dlameters of NOT GO thread rolls
shall be equal to the minimum pitch diameter of the
product external thread minus 0.2P with a plus gage
tolerance when assembled in the gage frame. This cor-
responds to a width of flat at the crest equal to 0.385P
(see Table 7).

5.4.5 Thread Roots. The major diameter of the
NOT GO thread segments or root diameter of the NOT
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GO rolls shall clear the product thread by using a clear-
ance cut of 0.385P width approximately central except
for threads smaller than 5 mm and pitches smaller than
0.8 mm. Snap gage contacts shall clear the maximum
major diameter of the full-form portion of the setting
plug for the NOT GO thread snap gage. Thus, contact
of the thread gage can occur on the sides of the thread,
but not on the crest or root. Also, the effect of angle

ANSI/ASME B1.22M-1985
AN AMERICAN NATIONAL STANDARD

5.5.2 Basic Design. The segments are usually made
having a surface contact at or slightly above the pitch
line near the center of the flank. The rolls make point
or line contacts approximately at the pitch line, depend-
ing upon the angle variations of the thread flanks. (See
Fig. 23 for details.)

5.5.3 Thread Form. The specifications for thread

form thread crests —and thread roots-are shown in :lg
k4 b4 .

variatior] on the fit of the gage with the product thread
is mininjized.

5.4.6§ Runout. The pitch and minor cylinders of the
threadedl NOT GO segments or the pitch and outside
cylinder$ of the rolls shall not exceed the specified run-
out as determined by measurement of runout (full-indi-
cator mgvement). On each gaging member, with respect
to the pjtch cylinder, runout shall not exceed one-half
the X gdge minor diameter tolerance.

5.4.7
threaded
within

5.4.8 Lead, Pitch, and Half-Angle Variations.

Lead, pifch, and half-angle variations shall be within the
limits specified (see Table 9).

5.4.9 lIdentification. The assembled gage should
be marked with the metric nominal size, X, pitch-tol-
erance class, NOT GO, PD, and pitch diameter in mil-
limeters
EXAMPLE:

M8 1-4h6h NOT GO PD7.279

ANSIfASME B1.16M NOT GO snap gages-are inter-
changeaple with MJ thread gages for the ‘same class of
thread.

Pitch Cylinder. The pitch cylinder of the
NOT GO segments or rolls shall be straight
e X gage pitch diameter limits specified.

5.5 Thread Snap Gages — Cone and Vee
(Table 1 — Gage 2.5)

5.5.1 Purpose’and Use. The thread snap gage with
cone and ve€.-rolls or segments inspects the minimum-
material|limit pitch diameter C,. The setting of the cone

23.

uld
tol-

5.5.4 ldentification. The assembled gage sh
be marked with the metric nominal size, "X, pitch
erance class, PD, and pitch diameter in)millimeters
EXAMPLE:

MJ8 x 14h6h PD7.279

ANSI/ASME B1.16M conésand vee gages are irjter-
changeable with MJ thread:gages for the same clasp of
thread.

5.6 Thread Snap Gages — Minimum Materialf
Thread-Groove Diameter Type (Table 1 —
Gage 2.6)

5.6.1 Purpose and Use. The thread snap gage yith
radius type ribbed rolls inspects the minimum-matgrial
pitch diameter limit D,. The setting of the thread—gr(jove
diameter type snap gage by NOT GO setting plug gage
represents the minimum-material limit pitch diametgr of
the product external thread.

The thread-groove diameter type snap gage can chjeck
roundness for 180 deg. ovality by passing the gage ¢ver
the thread at different diametrai locations on the extefnal
thread.

The thread-groove diameter type snap gage can check
taper of the pitch cylinder by passing the gage over| the
thread at different locations axially on the external thread.

5.6.2 Basic Design. The thread-groove diameter
type has ‘best size’’ thread wire radius ribbed rolls which
contact at the pitch line.

5.6.3 Thread Form. The specifications for rafius
type rolls are shown in Fig. 24.

and vee rolls or segments represents the minimum-ma-
terial limit pitch diameter of the product external thread.

The cone and vee snap gage can check roundness of
the pitch cylinder for 180 deg. ovality by passing the
gage over the thread at different diametral locations on
the external thread.

The cone and vee snap gage can check taper of the
pitch cylinder by passing the gage over the thread at
different locations axially on the external thread.

63

5.6.4 Identification. The assembled gage should
be marked with the metric nominal size, X, pitch-tol-
erance class, PD, and pitch diameter in millimeters.

EXAMPLE:
MI8x 1-4h6h PD7.279
ANSI/ASME B1.16M thread-groove diameter gages
are interchangeable with MJ thread gages for the same
class of thread.
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Pitch diameter

Single
rib roll

FIG. 24 THREAD SNAP GAGES — MINIMUM-MATERIAL THREAD-GROOVE DIAMETER LIMIT|
{Ref( Table 1 — Column D,)

Diameter of Product Extérnal Threads
[Table 1 — Gages.3..1(a) and (b), 3.2, and
3.4

5.7.1 | Purpose“and Use. The GO and NOT GO
cylindricgl ring and/plain snap gages inspect the major
diameter (of the product external thread. The GO gage
must conjpletely receive or pass over the major diameter

5.7 PIaiE' Ring and Snap Gages‘to Check Major

ANSI/ASME B1.22M-1985
AN AMERICAN NATIONAL STANDARD

Gaging Contact
rd
P

/7

Rolls—gaging contacts with
radius one-half "‘best size’”
thread wire diameter

External Thread

Gaging Contact

—

5.7.2 Design of Gage Blanks and Gages. Plain
cylindrical ring blanks and plain progressive adjustable
snap gages have been standardized for various sjze
ranges (sce ANSI/ASME B47.1aM and Fig. 25).

5.7.3 Identification. Cylindrical rings or plain sgap
gages should be marked with the metric nominal size,
X, pitch-tolerance class, GO and/or NOT GO, and ma-
jor diameters in millimeters. "Il

of the product external thread to assure that the major
diameter does not exceed the maximum-material limit.
The NOT GO cylindrical ring gage or NOT GO plain
snap gage must not pass over the major diameter of the
product external thread to assure that the major diameter
is not less than the minimum-material limit.

In the inspection procedure, the snap gage should ver-
ify the first check by rotation of the gage or product 180
deg. for another check.

65

EXAMPLE:
MIJ8 x 1-4h6h GO 8.000 (and/or) NOT GO 7.820
ANSI/ASME B1.16M plain ring and snap gages are
interchangeable with MJ thread gages for the same class
of thread.

5.7.4 Precision Instruments {(Table 1 — Gage
14). Precision instruments such as dial calipers, outside
micrometers, vernier calipers, and pocket slide calipers
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Q©

NOT GO

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

i

(a) Cylindrical Ring Gages
(made to Class Z tolerance, Table 11)

5

%

£

®

g

5
NOT <
GO GO

=4 ¥
F

Thread

(b} Adjustable Limit Snap Gage
(see ANSI/ASME B47.1aM for details)

dan also be used to measure the-major diameter of prod-
yct external thread.

5.8 Snap Gages for Minor Diameter of Product
External Threads (Table 1 — Gages 3.3
and 3.5)

5.8.1<Purpose and Use. The minor diameter thread
§nap gage is used to inspect the maximum and minimum
ljmits-of the minor diameter of the external product MJ

FIG.25 MAJOR DIAMETER LIMIT
(Ref. Table 1 — Column J,)

\V

7
Gage Contact

length of the GO thread gage. The length of gngagement
of the minimum size limit segments or rolls is usually
limited to three pitches. (See Fig. 26.)

5.8.3 Identification. Thread snap gages should be
marked with the metric nominal size, X, pit¢h-tolerance
class, GO, NOT GO, minor diameters in millimeters,
and MINOR DIAMETER EXTERNAL.

EXAMPLE: )

MIJ8 x1-4h6h GO 6.845 NOT GO 6.714 MINOR DIAMETER
EXTERNAL

thread—The maximumsizeHmit acslucuta or-roHs—must
pass over the product thread. The minimum size limit
segments or rolls must not pass over the product thread.

5.8.2 Basic Design. The minor diameter thread
snap gage has segments or rolls with a thread form of
55 deg. maximum to assure clearance with 60 deg. prod-
uct thread flanks. The length of engagement of the max-
imum size limit segments or rolls is usually three pitches,
but often extends to a length equal to the engagement

66

ANSI/ASME B1.16M snap gages are not interchange-
able with MJ thread gages.

5.9 Functional Indicating Thread Gages for
External Thread (Table 1 — Gages 4.1
and 4.3)

5.9.1 Purpose and Use. The GO indicating thread
gage inspects the maximum-material GO functional limit
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and size, A, and A,, and the NOT GO functional di-
ameter limit and size, B, and B,, of product external
thread.

The gage is also used to check even or odd lobe round-
ness of the pitch cylinder. Indicating thread gages must
be set to the proper thread-setting plug gages. Readings
indicate the position of product external thread within
the tolerance range.

5.9.2 Basic Design. Indicating gages have two or
three contacts at 180 deg. or 120 deg., respectively.
Gages with segments or rolls are designed with the length
of the GO functional maximum-material gaging ele-
ments equal to the length of the standard GO ring gages.

5.9.3 Thread Form. The specifications for thread
fojrm for GO functional maximum-material segments and
rolls are summarized in Table 7 and Fig. 27.

5.9.4 Thread Crests. The minor diameter of the
Gp functional maximum-material thread segments and
the diameter of the circle surrounded by the roll cluster
offl GO functional maximum-material rolls shall be equal
to| the minimum pitch diameter of the product internal
thfead minus *%H with a minus X gage tolerance when
assembled in the gage frame. This corresponds to a width
of flat of %6 P. The thread crests shall be flat in an axial
plane and parallel to the axis of the segment or roll.

5.9.5 Thread Roots. The major diameter of‘the
GP functional maximum-material thread segments and
the root of the GO functional maximum-madterial rolls
shall be cleared beyond a P/8 flat eitherby-an extension
off the flanks of the thread toward a sharp vee or by an
dercut no greater than P/8 maximum width and ap-
proximately central. The root.clearance must be such
that the major diameter of the_full-form section of the
thiread-setting plug gage-is.cleared after the assembled
gage has been properly-set to size.

5.9.6 Runout: The pitch and minor cylinders of the
threaded segmeénts and the pitch and outside cylinders
of the rolls shall not exceed the specified runout as de-
teymined By’ measurements of runout (full-indicator
vement). On each gaging member with respect to the
pitcheylinder, runout shall not exceed one-half the X

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

5.9.9 lIdentification. The segments and rolls shall
be marked with the metric nominal size and pitch. When
the indicating gage is assembled with proper contacts,
the gage should be tagged with the metric nominal size,
X, pitch-tolerance class, PD, and pitch diameter limits
in millimeters.

EXAMPLE:

MI8 x 1-4h6h PD7.350-7.279
- iRg gages are
not interchangeable with MJ thread gages.

5.10 Minimum-Material, Indicating Thre
for External Thread (Table 1 — G
and 4.6)

d Gages
ges 4.5

5.10.1 Purppse and Use. The indicating thread
gage with cone‘and vee rolls or segments, and the thread-
groove diameter type with rolls and pitch diameter ball-
type ins€rts, inspect the minimum-material limjt and size,
C, and(C,, D, and D,, of product external thrgad. Either
typenof three-roll and three-segment gage ¢an check
roundness of pitch cylinder for 120 deg. lobing and taper
of pitch cylinder. The two rolls, two segments, and PD
balls check even lobing roundness and taper.| The indi-
cating gages are set to the proper thread-seftting plug
gage. Readings indicate the position of the pfoduct ex-
ternal thread pitch diameter within the tolerance range.

5.10.2 Basic Design. The cone and vee|indicating
thread gage has rolls or segments with contart near the
pitch line or contact slightly above the pitcl} line near
the center of the flank. The thread-groove diameter type
indicating thread gage also has two or three|rolls with
the radii on the ribs of roll made to “‘best size’’ thread
wire size. The ball-type indicating gage has {wo inserts
with “‘best size’’ thread balls.

5.10.3 Thread Form. The specifications on form
of cone and vee rolls and segments, thread-groove di-
ameter type rolls, and ball type are shown ip Figs. 28
and 29.

gage minor diamefer tolerance.

5.9.7 Pitch Cylinder. The pitch cylinder of the
thread segments and rolls should be straight within the
X gage pitch diameter limits specified.

5.9.8 Lead, Pitch, and Half-Angle Variations.
Lead, pitch, and half-angle variations shall be within the
limits specified (see Table 9).

68

5.10.4 Identification. The assembled gage should
be tagged with the metric nominal size, X, pitch-toler-
ance class, PD, and pitch diameter in millimeters.
EXAMPLE:

MIJ8 x1-4h6h PD7.279

ANSI/ASME B1.16M minimum-material indicating
gages are interchangeable with MJ thread gages for the
same class of thread.
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5.11 Indicating Runout Gage for External
Thread (Table 1 — Gage 4.7)

5.11.1 Purpose and Use. This indicating gage
inspects the runout of the major diameter to the pitch
diameter, M, of the product external thread. Readings
indicate the position of the product major diameter to
the pitch diameter within the tolerance specified.

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

thread-element variations corresponding to the total pitch
diameter change, called pitch diameter equivalent Ad,C.
Single thread-element differential gaging measures each
portion of the total pitch diameter change generated by
lead, composite flank angle, roundness, straightness, and
taper.

5.12.2 Purpose. Differential gaging is a variables
methaod for in-pmrecc caontrol and/or final conformance

5.11.2 Basic Design. Indicating gages have three
ontacts, one plain and two threaded, at 120 deg.; or
o contacts, one plain and one ball type, or one plain
nd one threaded, at 180 deg. The threaded segments or
1l contacts are minimum-material pitch diameter type
see Fig. 28). Ball type is shown in Fig. 30, sketch (b).
he length of the plain and threaded contacts is designed
qual to the length of the standard GO ring gages (see
NSI/ASME B47.1aM and Table C1). The indicating
age is set to a basic full-form setting thread plug gage
ith plain gaging contact on the outside diameter of the
read-setting plug gage and ball, or thread contact on
e pitch diameter of the thread-setting plug gage.

5.11.3 Thread Form, Thread Crests, and Lead
nd Half-Angle Variations. The specifications for
read form, thread crests, and lead and half-angle of
read segments and thread rolls are noted in para. 5.10)
lain contacts have a line bearing on the major dianieter
f the product (see Fig. 30).

5.11.4 Identification. The gaging elements, seg-
ents, balls, or rolls should be marked with the metric
ominal size and pitch. When the indicating gage is as-
mbled with proper gaging contacts; the indicating gage
hould be tagged with the metric nominal size, X, pitch-
lerance class, and RUNOUT.

EXAMPLE:
MJ8x 1-4h6h RUNOUT

6.12 Differential Gaging (Table 1 — Gage 4.8)

5.12\1Every screw thread has two gaged sizes:
uncfional diameter and pitch diameter. The pitch di-
ameter is the gaged size with the least thread-element

inspection that compares the following different types of
measured values on the product threads
(a) functional size;
(b) pitch or groove diameter size;
(c) special sizes between ((a)-and (b) which isolate

variations in lead (helix), -flank angle, | roundness,
straightness, and taper.
The differential readings are the following differences

in indicator readings:

(a) between different specific types of gqge contacts
for cumulatiye.thread-element and lead analysis [see Fig.
31A, sketches (a), (b), and (c)];

(b)_svith the same gage contacts used at different lo-
cations along and around the thread for|roundness,
straightness, and taper analysis [see Fig. 31A, sketch
©]

(¢) calculated from the above gage readings for com-
posite flank angle analysis.

NOTE: For all differential readings, do not mix measyirements using
two-roll cluster with three-roll cluster gages.

5.12.3 Basic Design and Differential Reading
Procedure

5.12.3.1 Cumulative Thread-Element Differ-
ential Gaging. Indicating gages have either three con-
tacts at 120 deg. spacing or two contacts ht 180 deg.
spacing. The indicating gages with segmentf or rolls as
shown in Figs. 27 and 31A, sketch (a), give the func-
tional size indicating reading Z. The indicating gage with
cone and vee segments or rolls with one thread pitch
engagement at pitch line (Fig. 28), threa
ameter type, and PD ball insert type (Fig. 29, all shown
in Fig. 31A, sketch (c), give the pitch diameter size
indicating reading X. The difference in the indicator
readings Z — X between the types of gages gives the
cumulative thread-element differential reading, which

variation. The functional diameter is the gaged size that
includes all thread-element variations. Only when a
screw thread has perfect position and form (see Fig.
31B), i.e., no variations in lead (including helical path),
flank angles, taper, straightness, and roundness, are these
gaged sizes equal. A variation of a single thread element
on an external thread increases the functional size in
relation to the pitch diameter. Cumulative thread-ele-
ment differential gaging measures the sum of all single

72

corresponds to the pitch diameter equivalent Ad,C for
the combined lead (helix), flank angle, roundness, and
taper variations on the product thread (see Fig. 31A).

5.12.4 Single
Gaging
5.12.4.1 Lead (Helix) Differential Gaging. The
indicating gage reading Y using the full-form thread seg-
ments or rolls with one thread pitch engagement, similar

Thread-Element Differential
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X
Y
Zz
Z-X

(Z-X) — [(Z-Y) + Taper/4]

(Z-Y) + Taper/4 =

(a) (b) (c)

= indicator reading for-{minimum-material) pitch diameter, used for taper, straightness, an
measurement

indicator reading used for iead differential analysis

= indicator reading for (maximum-material} functional size, used for lead differential anal
cumuiative thread-element differential analysis Adzc

individual element analysis for lead differential AdyA (resultant diameter equivalent)
individual analysis for angle differential Ad, (resultant diameter equivalent)

FIG. 31A EXTERNAL IMPERFECT SCREW THREAD

Functional Full-Form PD Cone
Contact Cone Contact Contact
: =/
N X B
S
N
roduct Product
External External X Y| 2z
Thread 7 Thread
X
— VYV y
¥
Functional Fuil-Form PD Vee
Contact Vee Contact Contact

i roundness
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Functional Full-Form PD Cone
Contact Cone Contact Contact
\\\\‘ 8 8 B
N X J
N
N

Z

Product Product
External Externa! X Y 2z
Thread Thread

Functional Full-Form PD Vee
Contact Vee Contact Contact
(a) (%) {c)

X =Y =2 = indicator readings same for (maximum-material} functional size,

{minimum-material)-pitch diameter size, and lead and angle size

FIG. 31B _ EXTERNAL PERFECT SCREW THREAD
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to Figs. 27 and 31A, sketch (b), is compared to the
reading Z using the functional size gage shown in Figs.
27 and 31A, sketch (a).

The difference between the measured values Z — Y
plus one-fourth of taper measurement is the lead differ-
ential reading, which corresponds to the pitch diameter
equivalent Ad,\ for the lead and helix variation on the
product thread.

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

5.13 Cumulative Form Gaging (Table 1 —
Gage 4.10)

5.13.1 Purpose and Use. Cumulative form vari-.
ation represents the combined size effect of the thread
variations resulting from variations in lead (pitch), helix,
flank angle, taper, roundness, straightness, and other
forms of variation of the thread. It is the maximum mea-

5.12.4.2 Roundness, Straightness, and Ta-
per Differential Gaging. By the use of cone and vee
segments or rolls [Figs. 28 and 31A, sketch (c)], thread-
groove diameter type [Figs. 29 and 31A, sketch (c)] or
PD ball-insert type [Fig. 31A, sketch (c)], the round-
ngss, straightness, and taper of pitch cylinder are
checked. Rotate the product between contacts on thread
for maximum difference in roundness readings. Two
contacts spaced 180 deg. apart give even lobing out-of-
round measurement. Three contacts spaced 120 deg.
apart give odd lobing out-of-round measurements.
Translate the product thread between contacts along the
axis of the thread without rotation for maximum differ-
erjce in straightness and taper.
5.12.4.3 Composite Flank Angle Variation as
a|Pitch Diameter Equivalent. An approximate diam-
eter equivalent Ad,« for the composite flank angle vari-
atjon is calculated by subtracting the sum of the lead
differential reading Z — Y plus one-fourth of taper mea-
surement from the cumulative thread-element differential
reading Z — X.

5.12.5 Thread Form. The functional segments or
rdlls [Fig. 31A, sketch (a)] are described in para. 5.9.
The full-form single-thread vee segment or roll [Figs.
28 and 31A, sketch (b) lower contact] has a depth of
ad equivalent to the functional type, but relieved on
outside thread flanks. The full-form cone segment or
Il [Figs. 28 and 31A, (Sketch (b) upper contact] has a

e insert[Fig. 31A, sketch (c)] is described and shown
Fig.29.

5:12.6 Identification. The gaging elements, seg-

sured difference between the GO thre tional in-
dicating gage (see para. 5.9) and the single-el}lem pitch
diameter, cone and vee, or thread-groove.digmeter (see
para. 5.10) type gages. Cumulative thread-element dif-
ferential gaging information in para.*5.12 depcribes the

procedure for measuring cumulative form variation.

5.14 W Tolerance Thread-Setting Plug Gages

5.14.1 Purposeand Use. Thread-sefting plug
gages are used toset’adjustable thread ring gages, check
solid thread ring gages, set thread snap limit gages, and
set indicating-thread gages. Thread-setting plug gages
are also applied to detect wear on gages aphd gaging
elements in use. GO thread-setting plug gage§ are made
to_the maximum-material limit of the exterpal thread
specification, while NOT GO thread-setting plug gages
are made to the minimum-material limit of fthe thread
specification.

5.14.2 Basic Design. Thread-setting plug gages are
of two standard designs, which are designated as full-
form and truncated setting plugs. The full-form GO set-
ting plug is one having a width of flat at the ¢rest equal
to P/8. The truncated GO setting plug is the spme as the
full-form setting plug, except that it is longer and the
crest of the thread is truncated a greater amoupt for one-
half the length of the gage, giving a full-foim portion
and a truncated portion. (See Figs. 32 and 33 and Tables
6, 8, and 12.)

5.14.3 Gage Blanks. For practical and|economic
reasons, the lengths of setting plug gages have|been stan-
dardized for various size ranges and pitches (see ANSI/
ASME B47.1aM or Table C1). The lengths ¢f the full-
form and truncated sections are each at leagt equal in
length to the thickness of the corresponding thread ring

gage.

ments, rolls, or inserts should be marked with the metric
nominal size and pitch. Indicating gages, assembled with
proper contacts, should be tagged with the metric nom-
inal size, X, pitch-tolerance class, and the type of dif-
ferential reading specified above.
EXAMPLE:
MJ8x 1-4h6h LEAD DIFFERENTIAL VARIATION

ANSI/ASME B1.16M differential gages are not inter-

changeable with MJ thread gages.
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5.14.4 Thread Form. The specifications for thread
form of setting plug gages are stated in detail below and
are summarized in Table 8 and Figs. 32 and 33.

5.14.5 Thread Crests
5.14.5.1 The major diameter of the full-form GO
setting plug and of the full-form portion of the truncated
GO thread-setting plug is equal to the maximum major
diameter of the product external thread.
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i - / cylinder \ ///// < /
‘< g PI/8 Width o '% 3/8H
E aprox. 51¢ '
_E = central =T At
NS \/ when N/ sre Y
‘ca' § undercut a ;:l %
gle / 7% / <3
E ; Clear P/8 / s/
3 when not (7% Form of relief /

undercut optional
Full Porti Truncated-Portion /
ull Portion
7
{a) Thread-Setting Plug for Maximum-Material Functional Limit
and Functional Size GO Thread 'Gages
P
(See Table 8) "—
_‘— 30.deg

El® _ 4/ 760 dea. /) B
b | 5 *
| N
Bl o ; P/8 Width §
E |8 approx. £E4% //
._':; 'E? central 2 z /4
= | = when \/ 45 \/
- / undercut / /-g'/C 7
= © Q E
|: s -
K | & e Clear P/8 f S
B2 (/% Form of retief /§ 7
b when not . /

optional

undercut

Truncated Portion
74

{b} Thread-Setting Plug for Minimum-Material Limit Gages
and NOT GO Functional Diameter Gages

FIG. 32 THREAD FORM OF TRUNCATED THREAD-SETTING PLUG GAGES
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o 3
A

» 0.375H
Pitch
™ /’A

tl ’-4—— P/8 (Ref.)

30 deg.

60 deg.
17777
P/8 Width

approx.

/ cylinder \
y / when \
// s )

{a) Thread-Setting Plug for Maximum-Material\Functional Limit
and Functional Size GO Thread Gages

P
’<~ (See Table 8)

J

external thread

Max. major diam. of product
Max. pitch diam.
external thread

/4 /0' 30 deg.
7 7
g|® Pitch ,/////‘
3 fg 7 ll"{d 2 —_ 4L 60 deg. ;42 -
a2 cylinder //// )
-k / ‘ 718 Wi £13
£l approx. 21
o § central 2 'g
E-2 undercut = | x
5 /, SIS / 2|°
x ¢l .
g x y : Clear P/8 Form of relief
¢ when not optional
undercut /)

(b) Thread-Setting Plug for Minimum-Material Limit Gages
and NOT GO Functional Diameter Gages

FIG. 33 THREAD FORM OF FULL-FORM THREAD-SETTING PLUG GAGES
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5.14.5.2 The major diameter of the truncated
portion of the truncated GO thread-setting plug is equal
to the maximum pitch diameter of the product external
thread plus 0.2P.

5.14.5.3 The major diameter of the full-form
NOT GO setting plug and of the full-form portions of
the truncated NOT GO thread-setting plug is equal to
the maximum major diameter of the product external

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

be selected and the sum of their values, disregarding
sign, shall not exceed the tolerance limits specified in
Table 10.

5.14.10 Half-Angle Variations. Variations in half-
angle shall be within the limits specified in Table 10.

5.14.11 Identification
(a) The GO thread-setting plug gage shall be marked

e as GO thread-setting plug). The maximum
eter of any gage must correspond to a trun-
at is not less than 0.022 mm (equivalent to a

permissible taper shall be back taper (largest diameter at
entering pnd) and shall be confined within the gage pitch
diameter| limits.

5.14.8 Incomplete Thread. The feather edge at
both ends of the threaded section of the setting plug shall
be remoyed. On pitches coarser than 0.8 mm, one com-
plete thrpad +'% turn of the end threads shall be) re-
moved t@ obtain a full-thread blunt start (see Fig.)2). On
pitches (.8 mm and finer, a 60 deg. chamfér from the
axis of the gage is acceptable in lieu of-the blunt start.

5.14.P Lead Variations. In the ¢ase of truncated
setting plugs, the leads present on the full-form portion
and the thuncated portion of an'individual gage shall not
differ each other by more/than 0.003 mm over any
portion dquivalent to the length of the thread ring gage
or nine pitches, whichever is less. The specified toler-
ance shall be applicable to the thread length in the mating
i or nine/pitches, whichever is smaller. The

with the metric nominal size, X, pitch-tolerance,class,
GO, SETTING, PD, and GO pitch diameter in. milli-
meters.
EXAMPLE:
MJ8 x 1-4h6h GO SETTING PD7.350

(b) The NOT GO thread-setting plag gage shal] be
marked with the metric nominalsize, X, pitch-tolergance
class, NOT GO, SETTING{PD, and NOT GO pitch
diameter in millimeters.

EXAMPLE:
MJ8x 1-4h6h NOT GO SETTING PD7.279

(¢) ANSI/ASME"B1.16M setting plug gages arq i
terchangeable<with MJ thread gages for the same dlass
of thread.

5.15<Plain Check Plug Gages for Thread Ring
Gages

5.15.1 Purpose and Use. GO and NOT GO plain
check plug gages verify the minor diameter limit§ of
thread ring gages after the thread rings have been pfop-
erly set with the applicable thread-setting plug gages.

5.15.2 Basic Design. The directions of gage [tol-
erance on GO and NOT GO plain plug gages for |GO
ring minor diameter and on GO and NOT GO plain %\I:g

gages for NOT GO ring minor diameter are as follgws:
GO — tolerance plus; NOT GO — tolerance mifus.
Class X tolerance is used on gages up to 5 mm size. [For
Class Y tolerance above 5 mm size, see Table 10.

5.15.3 Gage Blanks. For practical and economic
reasons, the gaging members and handles have been
standardized for various size ranges (see ANSI/ASME
B47.1aM).

5.15.4 ldentification

actual helical path must lie for the specified length of
the thread. Measurements will be taken from a fixed
reference point located at the start of the first full thread
to a sufficient number of positions along the entire helix
to detect all types of lead variations. The amounts that
these positions vary from their basic (theoretical) posi-
tions will be recorded with due respect to sign. The
greatest variation in each direction (plus and minus) will

79

(@) The GO and NOT GO plain check plug gages for
the GO thread ring gage should be marked with the met-
ric nominal size, X, pitch-tolerance class, GO and NOT
GO, GO and NOT GO diameters in millimeters, and
GO MINOR DIAMETER CHECK PLUG.

EXAMPLE:
MJ8 x 1-4h6h GO 7.026 NOT GO 7.013 GO MINOR DIAME-
TER CHECK PLUG
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(b) The GO and NOT GO plain check plug gages for
the NOT GO thread ring gage should be marked with
the metric nominal size, X, pitch-tolerance class, GO
and NOT GO, GO and NOT GO diameters in milli-
meters, and NOT GO MINOR DIAMETER CHECK
PLUG.

EXAMPLE:
MIJ8x 1-4h6h GO 7.079 NOT GO 7.092 NOT GO MINOR DI-

AMETER - CHECK _RLLUG

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

ribs on rolls [see Fig. 35, sketch (a)]. Another design is
the use of conical contact on one insert and two ‘‘best
size’’ thread balls on another contact [see Fig. 35, sketch

()]

5.17.3 Identification. Indicating gages, assembled
with proper rolls, should be tagged with the metric nom-
inal size, X, pitch-tolerance class, GO, NOT GO, minor
diameter limits in_millimeters, and MINOR DIAME-

(c) ANSI/ASME B1.16M minor diameter check plug
gdges are not interchangeable with MIJ thread gages.

5|16 Indicating Plain Diameter Gages — Major
Diameter of Product External Threads
(Table 1 — Gage 5.1)

5.16.1 Purpose and Measuring Procedures. The
indicating plain diameter gage inspects the major di-
ameter, J, and J,, of the external thread. After the plain
cqntacts of the indicating gage are set to a plain diameter
sefting plug and the dial is read, the gage is placed on
the product thread major diameter for a second reading.
The difference in readings is applied to the value of the
set master to obtain the major diameter size.

5.16.2 Basic Design. Indicating gages have three
plpin contacts at 120 deg. or two plain contacts at; 180
ddg. The dimensions of segments or rolls are to the man-
ufacturer’s standard. (See Fig. 34.)

5.16.3 Identification. Indicating gages; assembled
with proper contacts, should be tagged‘\with the metric
ngminal size, X, pitch-tolerance class; major diameter
rapge in millimeters, and MAJOR DIAMETER.
EXAMPLE:

MIJ8 x 1-4h6h 8.000-7.820 MAJOR DIAMETER
ANSI/ASME B1.16M.plain indicating gages are in-

terchangeable with Ml gages for the same class of thread.

o

5{17 Indicating Gages to Check Minor Diameter
of External Thread (Table 1 — Gage 5.2)

(517 .1 Purpose and Use The maximum minor di-

TER EXTERNAL.

EXAMPLE:
MIJ8 x1-4h6h GO 6.845 NOT GO 6.714"'MINOR |DIAMETER
EXTERNAL

ANSI/ASME B1.16M indicating’ gages are nor inter-
changeable with MI thread gages.

5.18 Thread Micrometers (Table 1 — Gages 6.
7. and 14)

5.18.1/ Purpose and Use. Thread micrometers with
cone and yvee anvils are used to inspect the minimum-
materidl pitch diameter limit and size of external thread.
The micrometer can check 180 deg. ovality gf pitch di-
ameter and taper of pitch diameter. Modified vernier
calipers are used similarly.

5.18.2 Basic Design. The depth of thread on cone
and vee is either approximately pitch diameter contact
or the NOT GO limit profile. Measurementy are made
in the 0-25 mm and 25-50 mm diameter rdnges. The
smallest gradation is 0.01 mm.

5.19 Thread-Measuring Wires (Table 1 [—
Gage 8)

5.19.1 Purpose and Use. Using a meaguring ma-
chine, product thread can be inspected using three mea-
suring wires between product thread and pjrallel flat
anvils of the measuring machine. Wires are *‘best size’’
thread wires contacting at the thread-groove| diameter,
with two wires on one side and one wire 180 ddg. around.
This type of measurement checks the minimun-material
groove diameter limit and size. By rotating the product

ameter limit, K; and K,, of product external thread is
considered acceptable if the product accepts GO thread
gages. If further checking is required, the indicating gage
with 55 deg. maximum included angle contacts is used
to check the minor diameter.

5.17.2 Basic Design. A thread indicating gage with
segments or rolls has a thread form of 55 deg. maximum.
There are usually three pitches in segments and three

80

thread between wires, the 180 deg. ovality of groove
diameter is checked. By measuring at different locations
axially, the taper of the groove diameter is checked.

It should be recognized that the measuring force shown
for measuring hardened thread gages with wires may not
be appropriate for softer product thread materials due to
the possibility of the wires being forced into the surface
of the thread flanks. This would indicate a smaller thread
size than what actually exists. See Appendix B.
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Segments
| Two or Three
l /— Contacts | .
A3
Pt o
SRS 0 S 2 N

Rolls
Two or Three
Contacts

(d)

%}5}"%}‘7
N

nal Thread

X D

FIG. 34 INDICATING PLAIN DIAMETER GAGES — MAX.-MIN. MAJOR DIAMETER LIMIT AND
SIZE
(Ref. Table 1 — Columns J; and J,}

Major diameter —————»
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k@~ Minor diameter —»]

FIG. 35 INDICATING DIAMETER GAGES — MAX.-MIN. MINOR DIAMETER LIMIT AND SIZE

{Ref. Table 1 — Columns K, and K,)
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Radius not to exceed
root radius of part

K—-

/s

N

NS
\

(b}
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\
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=

Two thread balls I

Insert |

on bottom insert

FIG. 3pb

5.20 Optical Comparator and Toolmaker’s
Microscope (Table 1 — Gage 9)

5.20.1 | Purpose and Use. The optical comparator
magnifies dnd projects the thread profile on a screen. For
best profil¢ image, the threaded item is positioned so
that the light is aligned with the thread lead angle. Since
the thread profile is defined in a plane including the axis,
a correctiop factor may be added to the measured flank
angle obsefved normal to the lead angle-’For most stan-

dard single-lead threads, the correction factor (see para.

A2.6.1) is|less than O deg. 5 miin:
Optical fomparators are generally fitted with lenses
providing |various magnifications between 10X and

100 X . Profile dimensions’are checked using appropriate
linear and|angular{scales on the machine and by the
application| of thread profile, radius, and other overlay
charts. OtHer.groove and ridge dimensions, and the axial

plane pitchtand lead may be checked. Major, minor,and

INDICATING DIAMETER GAGES — MAX.-MIN. MINOR'DIAMETER LIMIT AND SIZE
(CONT'D)

'‘Best size”” thread balls

5.21 Profile Tracing Instrument (Table 1 —
Gage 10)

5.21.1 Purpose and Use. The instrument checks
thread contours to an accuracy of 0.005 mm for 25 mmp
of horizontal and 2.5 mm of vertical travel at 100 X mag-
nification. The chart paper trace may be analyzed fq
elements of the thread profile, including depth, cre;
width, lead, angle, and radius at root of thread.

~—

5.22 Electromechanical Lead Tester (Table 1 —|
Gage 11}

5.22.1 Purpose and Use. The electromechanicgl
lead tester consists of a precision, direct-reading head
stock in combination with an axially movable carriage

pitch diameters are identified and then are measured using
table traverse readouts.

5.20.2 The toolmaker’s microscope is similar in
function to the optical comparator, but does not include
screen projection or overlay charts. Magnifications are
generally lower than those of optical comparators. Some
microscopes have thread profile and radius templates
which are inserted in the eyepiece.

83

supporting a sine bar, two work-mounting centers, an
electronic thread-locating head with a ball point, and a
milliammeter for registering the center position of the
ball probes in the thread groove. The ball point stylus
approximates the ‘‘best size’’ thread wire radius. To ex-
tend lead measurements beyond 25 mm, gage blocks in
25 mm steps are used to displace the screw thread. Lead
measurements accurate to 0.0006 mm are read directly
from micrometer scales on headstock.
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TABLE 13 CALIBRATION REQUIREMENTS AND STANDARDS FOR X TOLERANCE THREAD GAGES,
INDICATING GAGES, PLAIN GAGES, AND MEASURING EQUIPMENT FOR
EXTERNAL PRODUCT THREADS

Thread Gages and Measuring
Equipment [Note (1)]

Calibration Requirements for Gages

and Measuring Equipment [Notes (2), (3)] Setting Gages and Standards

1 Thread rings (ANSI/ASME B47.1aM)

1.1 GO—ringiNote{)l
. 51 T

Riteh (alcao-halical offcat-at
) o ot

1.2 NOT GO ring [Note (4)]

2 Thredd snap gages

2.1 GO segments

2.2 NOT GO segments

2.3 GO rolls (zero lead)

2.4 NOT GO rolls (zero lead)

2.5 Minimum-material, pit¢h
diameter type, congland
vee

2.6 Minimum-material, thread-
groove diameter type,
cone only,"best size”
thread-wire

Lt caa
spht;
para. A3.4), flank angles, minor
diameter, pitch diameter, taper
of pitch cylinder, straightness,
roundness, clearance at root

[Note (5)]

Pitch (also helical offset at split; see
para. A3.4), flank angles, minor
diameter, pitch diameter, taper
of pitch cylinder, straightness,
roundness, clearance at root
[Note (5)]

Pitch, flank angles, minor diameter,
pitch diameter, taper, straightness,
clearance at root [Notes (5)=(7)]

Pitch, flank angles, minor diameter,
pitch diameter, clearance at root
[Notes (5)-(7)]

Pitch, flank angles, width of flat at
crest, taper-of pitch cylinder on
each_roll;‘parallelism of axes of

rolls, clearance at root [Notes (5)-(7)]

Pitch, flank angles, width of flat at
crest, clearance at root
[Notes (5)~(7)]

Pitch of vee, width of flat at crest,
height of thread [Notes (5)-(7)]

Radius of contacts corresponding to
“best size’’ thread wire
[Notes (5)-(7)]

Mithrand cattima o far (T} Y
threa trg-plugfo :
tolerance plain plug for minot
diameter for small thread sizes

W thread-setting\plug for NOT GOj X
tolerance plain plug for minor
diametef for small thread sizes

W thread-setting plug for GO
[Note (8)]

W thread-setting plug for NOT GO
[Note (8)]

W thread-setting plug for GO
[Note (8)]

W thread-setting plug for NOT GO
[Note (8)]

W thread-setting piug for NOT GO
[Notes (8), (9)]

W thread-setting plug for NOT GO
[Notes (8), (9)]

3 Plain diameter gages

3.1 (a) Maximum plain cylindrical
GO ring for major
diameter

Taper, straightness, roundness,
diameter

85

Series of plain plug gages in 0.0025
mm steps or direct diameter
measurement with internal
measuring equipment using gage
blocks equal to the maximum major
diameter

Table 13 continues on next page.
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TABLE 13 CALIBRATION REQUIREMENTS AND STANDARDS FOR X TOLERANCE THREAD GAGES,
INDICATING GAGES, PLAIN GAGES, AND MEASURING EQUIPMENT FOR

EXTERNAL PRODUCT THREADS (CONT’D)

Thread Gages and Measuring
Equipment [Note (1)]

Calibration Requirements for Gages

and Measuring Equipment [Notes (2), (3)]

Setting Gages and Standards

(b) Plain cylindrical NOT GO
ring for major diameter

Taper, straightness, roundness,
diameter

Series of plain plug gages in 0.0025
mm steps or direct diameter
measurement with internal

3.2 Major diameter snap type

3.3 Minor diameter snap type
(55 deg. maximum
included angle)

3.4 Maximum and minimum
major diameter snap type

3.5 Maximum and minimum
minor diameter snap type
(55 deg. maximum
included angle)

4 Indicating thread gages having
either two contacts at 180 deg. or
three contacts at 120 deg.

4.1 GO segments

4.3 GO rolls.(zero lead)

4.5 Minimum-material, pitch
diameter type, cone and
vee

Parallelism, flatness of contacts,
distance between contacts

Pitch, diameter, included angle of
thread form, clearance form at tips
of snap contacts

Parallelism, flatness of contacts,
distance between contacts

Pitch, diameter, 55 deg» maximum
included angle ofthread form,
clearance format tips of snap
contacts

Pitch, flank angles, minor diameter,
pitch diameter, taper, straightness,
clearance at root, minor cylinder to
pitch cylinder relationship of
segments for coaxiality
[Notes (5)-(7)]

Pitch, flank angles, minor diameter,
taper, straightness, clearance at
root, parallelism of axes of roils to
each other [Notes (5)-(7)]

Pitch, width of flat at crest, height of
thread [Notes (5)-(7)]

measuring equipment-ysing gage
blocks equal to thé/minfimum major
diameter

Plain Z tolerance plug gagde or gage
blocks with’roll corresppnding to
the maximum major didmeter or
difect measurement

Plain Z tolerance plug gagde or gage
blocks equal to the majimum minor
diameter or direct meagurement

Plain Z tolerance plug gage or gage
blocks with roll corresppnding to
the maximum or minimum major
diameter or direct meagurement

Plain Z tolerance plug gage or gage
blocks equal to the maximum or
minimum minor diameter

W thread-setting plug for GO
[Note (8)]

W thread-setting plug for GO
[Notes (8), 9)1

W thread-setting plug for |GO or for
basic pitch diameter or for NOT GO
[Notes (8), (9]

4.6 Minimum-material, thread-
groove diameter type,
cone only, “best size”
thread wire

4.7 Major diameter and pitch
diameter runout gage

Radius of contact [Notes (5)-(7)]

Pitch and flank angles of thread
segments, straightness of plain
gages, major cylinder to pitch -
cylinder relationship of segments
for coaxiality [Notes (5)-(7)]

86

W thread-setting plug for NOT GO
[Notes (8), (9)]

None
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TABLE 13 CALIBRATION REQUIREMENTS AND STANDARDS FOR X TOLERANCE THREAD GAGES,
INDICATING GAGES, PLAIN GAGES, AND MEASURING EQUIPMENT FOR

EXTERNAL PRODUCT THREADS (CONT’D)

Thread Gages and Measuring
Equipment [Note (1)}

Calibration Requirements for Gages
and Measuring Equipment [Notes (2), (3)]

Setting Gages and Standards

4.8 Differential segments and
rolls

GO profile of one pitch segment or

roll requires flank angles checked

COfull form-s eaad 1l aboval
AS T 7

Not required; special lead standards

5 Indicafing plain diameter gages

5.1 Major diameter type

5.2 Minor diameter type

6 Pitch micrometer with standard
contacfs (approximately NOT GO
profile] cone and vee

7 Pitch micrometer with modified
contacys (approximately pitch
diameter contact) cone and vee

GO full-form rolls (see 4.3 above)

Minimum-material, pitch diameter
type, cone and vee (see 4.5 above)

Minimum-material, thread-groove
diameter type, cone only, “’best
size” thread wire (see 4.6 above)

Parallelism and flatness of contacts
[Note (7))

Pitch, diameter, 55 deg. maximum
included angle of thread form,
width of flat on crests

Pitch, flank angles. Maximum error in
indicated measurements_ up.to 25
mm shall not exceed 0.003-mm for
pitches up to 0.6 mm;-0.004 mm for
pitches greater than@.6 mm and up
to 1.75 mm, and 0.005 mm for
pitches greatér:than 1.75 mm. For
measurements greater than 25 mm,
error may-be increased by 0.001
mm.

Pitch, flank angles, width of flat at
crest, height of thread. Maximum
error in indicated measurements up
to 25 mm shall not exceed 0.003 mm
for pitches up to 0.6 mm, 0.004 mm
for pitches greater than 0.6 mm and
up to 1.75 mm, and 0.005 mm for
pitches greater than 1.75 mm. For
measurements greater than 25 mm,
error may be increased by 0.001
mm.

=

Plain Z_tolerance plug gage for GO d
basic-major diameter or gage blocks

Plain Z tolerance plug gage for basic
minor diameter at radiused root

W thread-setting plug for basic pitch
diameter or GO pitch diameter
standard or NOT GO {Note (8)]

W thread-setting plug for basic pitch
diameter or GO or NOT GO
[Note (8)]

8 Thread-measuring wires (“best
size”” thread wire) with suitable
measuring means

9 Optical comparator or
toolmaker’s microscope with
suitable fixturing

Flatness and parallelism of spindle
and anvil faces, screw calibration,
measuring force

Micrometer stage, magnification,
radius chart, protractor head
[Note (6)]

87

Calibrated “best size’’ thread-
measuring wires and gage blocks

Gage blocks, plug gages, sine bar

Table 13 continues on next page.
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TABLE 13 CALIBRATION REQUIREMENTS AND STANDARDS FOR X TOLERANCE THREAD GAGES,

INDICATING GAGES, PLAIN GAGES, AND MEASURING EQUIPMENT FOR
EXTERNAL PRODUCT THREADS (CONT’D)

Thread Gages and Measuring
Equipment [Note (1)]

Calibration Requirements for Gages
and Measuring Equipment [Notes (2), (3)]

Setting Gages and Standards

10 Profile tracing equipment with
suitable fixturing

Use manufacturer’s instructions to
test stylus traverse and electronic

Special angle block supplied with
instrument

11 Lead measuring machine with
suitable fixturing

12 Helical path attachment used with
GO type indicating gage

13 Helical path analyzer

14 Plain micrometer and calipers,
modified as required

15 Surface measuring equipment

16 Roundness equipment

Lificats
SRPTHCaton

Traversing system, straightness of
ways, stylus radius

Lead, flank angles, taper, straightness,
clearance at root [Notes (5)-(7)]

Use manufacturer’s instructions to
test the mechanical and electronic
features

Maximum error in indicated
measurements up to 25\mm shall
not exceed 0.003 mm, for pitches up
to 0.6 mm, 0.004 mm for pitches
greater than 0.6 mm and up to 1.75
mm, and 0.005 mm for pitches
greater tham1.75 mm. For
measurements greater than 25 mm,
error.may be increased by 0.001
mm,

Use manufacturer’s instructions for
calibration procedures

Use manufacturer’s instructions for
calibration procedures

173

Lead standard, gage-blocK

Lead standard

Lead standard

Gage blocks or calibrated|plain plug
gages

Precision roughness standard

[

Precision glass sphere, roindness
magnification standard

NOTES:
1) See Table 1.

diameter, applies.

2) Use applicable’X;'W, or Z gage tolerance.
3) Taper, straightness, including bell-mouth barrel shape and hourglass shape, and roundness shall bewithinthe X, W, ¢rZ tolerance
depending:on the element measured. In other words, if these features are measured at pitch cylinder, the tolerance for pitch

that will be used tocheck it. Thread rmg gages shouId never be shnpped or stored w:th the set plug assembled in the ring.

An adjustable thread ring gage may have to be reset if it is to be checked by a thread-setting plug gage other than the one to
which it was originally set, since the exact distribution of gage manufacturing tolerances on the pitch diameter, half-angles, and
lead are not likely to be identical on any two setting plug gages. The tolerance on angle and/or lead of the ring gage may be in
the opposite direction to the tolerance taken for these elements on the thread-setting plug being used.

Pitch diameter of an internal thread, measured by “’best size” ball contacts, will be 0.0025 mm to 0.005 mm larger than the pitch
diameter, gaged indirectly by a snug-fitting master thread plug gage or locked segments of an indicating gage which were mea-
sured by “’best size’’ wire method.

Use manufacturer’s recommended procedures for gage for checking the thread features and alignment of indicating gage com-
ponents.

New rolls and segments shall be within X tolerance. Worn rolls or segments shall be replaced when asingle thread element wears
outside of X tolerance.

(5

-~

®

=

7

-~
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TABLE 13 (CONT'D)

NOTES (CONT'D)
(8) When the gage is set by adjustment based upon actual measured pitch diameter of the setting master, the master shall meet all
W tolerances except for pitch diameter, which may have a tolerance increased to X.
(9) Pitch diameter size on some adjustabie thread snap gages and indicating thread gages may be set from one or more of the fol-
lowing:
(a) Z tgolerance plain cylindrical plug gage
(b) gage blocks
(c) direct measurement
(d) spectatty designed ranster standards
Rolls fnust be qualified for setting from their outside diameters.

89
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TABLE 14 CALIBRATION REQUIREMENTS AND STANDARDS FOR X TOLERANCE THREAD GAGES,
INDICATING GAGES, PLAIN GAGES, AND MEASURING EQUIPMENT FOR

INTERNAL PRODUCT THREADS

Thread Gages and Measuring
Equipment [Note (1)]

Calibration Requirements for Gages
and Measuring Equipment [Notes (2), (3)]

Setting Gages and Standards [Note (4)]

1 Thread plugs (ANSI/ASME B47.1aM)

1.1 GO plug

L

1.2 NOT GO plug

1.3 Full-form GO plug

2 Thread snap gages

2.1 GO segments

2.2 NOT GO segments

23 GO rolis (zero lead)

2.4 NOT GO rolis (zero lead)

2.5 Minimum-matetial; pitch
diameter type, cone and
vee

2.6 Minimum-material, thread-
groove diameter type,
cone only (“best size”
thread balis)

pitch diameter, taper, straightness,
roundness, clearance at root

Lead, flank angles, major diameter,
pitch diameter, taper, straightness,
roundness, clearance at root

Lead, flank angles, major diameter,
pitch diameter, minor diameter,
taper, straightness, roundness, root
radius

Lead, flank angles, major diameter,
pitch diameter, taper, straightness,
clearance at root [Notes(5)-(7)]

Pitch, flank angles,mdjor diameter,
pitch diameter,\clearance at root
[Notes (5)-(7)]

Pitch, flank angles, width of flat at
crest, taper of pitch cylinder on
each roll, straightness, parallelism
of assembled rolls, clearance at root
[Notes (5)-(7)]

Pitch, flank angles, width of flat at
crest, clearance at root
[Notes (5)-(7)]

Pitch, width of flat at crest, height of
thread [Notes (5)-(7)]

Radius of contacts [Notes (5)-(7)]

g [

blocks

ires, gage

Three “‘best size!’ thread wires, gage
blocks

Thre€ “best size” thread wires, gage
blocks

Solid W thread-setting ring for GO (if
direct measurement of gitch
diameter is not made) [Notes (7), (8)]

Solid W thread-setting ring for NOT
GO (if direct measuremgnt of pitch
diameter is not made) [Notes (7), (8)]

Solid W thread-setting ring for GO
[Notes (7), (8)]

Solid W thread-setting ring for NOT

GO [Notes (7), (8)]

Solid W thread-setting ring for NOT
GO [Notes (7), (8)]

Solid W thread-setting ring for NOT
GO [Notes (7), (8)]

3~ Plain diameter gages

3.1 (@) Minimum GO plain
cylindrical plug for minor
diameter

(b) Maximum NOT GO plain
cylindrical plug for minor
diameter

Taper, straightness, roundness,
diameter

Taper, straightness, roundness,
diameter

Gage blocks

Gage blocks
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TABLE 14 CALIBRATION REQUIREMENTS AND STANDARDS FOR X TOLERANCE THREAD GAGES,
INDICATING GAGES, PLAIN GAGES, AND MEASURING EQUIPMENT FOR
INTERNAL PRODUCT THREADS (CONT'D)

Calibration Requirements for Gages
and Measuring Equipment [Notes (2), (3)]

Thread Gages and Measuring

Equipment [Note (1)] Setting Gages and Standards [Note (4)]

3.2 Minimum major diameter Pitch, included angle, dimension over Plain Z tolerance ring gage for GO
snap type (55 deg. segments or rolls, width of fiat at major diameter or gage blocks
maximum included angle) crests [Note (5)] between jaws

3.3 Minimum minor diameter Taper, straightness or coaxiality of Plain Z tolerance ring gage for GO
snap type cylindrical segments or rolis, minor diameter or gage biocks

dimension over segments or rolis between jaws
[Note (5)]

3.4 Maximum and minimum Pitch, included angle, dimension over Plain Z tolerance ring/gage for GO
major diameter snap type segments or rolls, width of flat at major diameter; 'plain Z tolerance
(55 deg. maximum crests [Note (5)] ring gage forNOT GO major
included angle) diameter 0r'gage blocks between

jaws

3.5 Maximum and minimum Taper, straightness, coaxiality of Plain|Z tolerance ring gage for GO

minor diameter snap type

4 Indicating thread gages having

either
three

two contacts at 180 deg. or
Contacts at 120 deg.

cylindrical segments or rolls,
dimension over segments or rolls
[Note (5)]

minor diameter; plain Z tolerance]
ring gage for NOT GO minor
diameter or gage blocks between
jaws

4.1 GO segments Lead, flank angles, mdjor diameter, Solid W thread-setting ring for GO ¢r
pitch diameter, taper, straightness, basic pitch diameter [Note (7)]
clearance at’root, major cylinder to
pitch cylinder relationship of
segments-for coaxiality
[Notes (5)~(7)]
4.3 GO rolls (zero lead) Ritch, flank angles, major diameter, Solid W thread-setting ring for GO
taper, straightness, clearance at [Notes (7), (9]
root, parallelism of axes of rolls to
each other [Notes (5)-(7)]
4.5 Minimum-material, pitch Pitch, width of flat at crest, height of Solid W thread-setting ring for GO ¢r
diameter type, cone\and thread [Notes (5), (7)] NOT GO or basic pitch diameter
vee [Notes (7), (9]

4.6 (a) Minimumsmaterial, thread- Radius of contacts [Note (5)] W thread-setting ring for NOT GO
groove diameter type, [Notes (7), (9]
cone‘only

(b] Minimum-material, thread- Ball diameter [Note (5)] Plain Z tolerance ring gage whose

groove diameter type, diameter is basic pitch diameter
three “’best size” thread plus one-half the ‘’best size”” thread
balls, two ball contact ball
spaced four pitches

4.7 Minor diameter and pitch Straightness of plain gage segment, None

diameter runout gage

pitch, flank angle, straightness of
thread segment, minor cylinder to
pitch cylinder relationship of
segments for coaxiality

[Notes (5)-(7)]
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Table 14 continues on next page.
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TABLE 14 CALIBRATION REQUIREMENTS AND STANDARDS FOR X TOLERANCE THREAD GAGES,
INDICATING GAGES, PLAIN GAGES, AND MEASURING EQUIPMENT FOR

INTERNAL PRODUCT THREADS (CONT’D)

Thread Gages and Measuring
Equipment [Note (1)]

Calibration Requirements for Gages

and Measuring Equipment [Notes (2), (3)]

Setting Gages and Standards [Note (4)]

4.8 Differential segment or roll

GO profile of one pitch in length,
segment or roll, requires flank

Not required; special internal iead
standard

T

Indicating plain diameter gages

5.1 Major diameter type (55
deg. maximum included
angle)

5.2 Minor diameter type

Internal pitch micrometer with
standard contacts (approximately
NOT GO profile) cone and vee

Internal pitch micrometer with
modified contacts (approximately
pitch diameter contact) cone and
vee

Thread-measuring ball with
suitable measuring'means

Opticalccomparator or
toolmaker’s microscope with
suitable fixturing and cast replica

angles checked
GO full-form segment (see 4.1 above)
GO full-form roll (see 4.3 above)
Minimum-material, pitch diameter
type, cone and vee (see 4.5 above)
Minimum-material, thread-groove
diameter type, cone only [see 4.6(a)
and (b) above]

Pitch, included angie of flanks, width
of flat on crests

Straightness, parallelism of contacts
[Note (6)]

Pitch, flank angles. Maximum error in
indicated\measurement in the
micrometer head shall not exceed
0.005'mm.

Pitch, flank angles, width of flat at
crest, height of thread. Maximum
error in indicated measurement in
the micrometer head shall not
exceed 0.005 mm.

Flatness and parallelism of internal
anvils, screw calibration, measuring
force

Micrometer stage, magnification,
radius chart, protractor head
[Note (5)]

Plain Z tolerance ring gage|for basic
major diameter or GO major
diameter, gage blocks, direct
measurement

Plain Z tolerance ring gage|for basic
minor diameter, gage bldcks, direct
measurement

Solid W thread-setting ring|gage for
basic pitch diameter, megsurement
over wires [Note (7)]

Solid W thread-setting ring|gage for
basic pitch diameter [Nofe (7)]

Gage blocks, calibrated ““best size”
thread balls

Gage blocks, plug gages, sine bar,
stage micrometer

10

13

Profile tracing equipment with
suitable fixturing

Plain internal micrometer and
calipers modified as required

Use manufacturer’s instructions to
test stylus traverse and electronic
amplification

Maximum error in indicated
measurement in the micrometer
head shall not exceed 0.005 mm

92

Special angle block supplied with
instrument

Gage blocks or calibrated plain plug
gages
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TABLE 14 CALIBRATION REQUIREMENTS AND STANDARDS FOR X TOLERANCE THREAD GAGES,
INDICATING GAGES, PLAIN GAGES, AND MEASURING EQUIPMENT FOR
INTERNAL PRODUCT THREADS (CONT’D)

Thread Gages and Measuring Calibration Requirements for Gages
Equipment {Note (1)) and Measuring Equipment [Notes (2), (3)] Setting Gages and Standards [Note (4)]
14 Surface measuring equipment Use manufacturer’s instructions for Precision roughness standard

calibration procedures

15 Roundness equipment Use manufacturer’s instructions for Precision glass sphere, roundnesy
calibration procedures magnification standard

NOTES:
(1) See Table 2.
(2) Use ppplicable X, W, or Z gage tolerance.
(3) Tapdr, straightness, inciuding bell-mouth barrel shape and hourglass shape, and roundness shall be within the X, W, or Z tolejance
depgnding on the element measured. in other words, if these features are measured at pitch cylindet, the tolerance for pitch
diameter applies.
(4) When the gage is set by adjustment based on actual measured pitch diameter of the setting master, the master shall megt all
W tdlerances except for pitch diameter, which may have a tolerance increased to X.
(5) Use manufacturer’s recommended procedures for gage for checking the thread features and alignment of indicating gage com-
pongnts.
(6) New|rolls and segments shall be within X tolerance. Worn rolls or segments shall befeplaced when a single thread element wears
outs{de of X tolerance.
(7) PitcH diameter is usually transferred from thread-setting gage.
(8) PitcH diameter size on some types of adjustable snap gages may be set fromZ tolerance plain ring gages or direct measurerment.
Rolld must qualify for setting from their outside diameters.
(9) Pitct diameter size may be set by direct measurement over wires on 180 deg. segments, with specially designed transfer standards,
or by Z tolerance plain ring gages when rolls are qualified for settinglfrom their outside diameters.

TABLE 15 CALIBRATION"REQUIREMENTS FOR THREAD- AND PLAIN-SETTING GAGES

Setting Gage Calibration Requirements

GO, NJT GO, and W thread-setting plug gage, Lead, flank angles, major diameter, pitch diameter, taper, straightness and
truncated and full-form roundness of major and pitch cylinders, clearance at root, coaxiality o
major cylinder with pitch cylinder [Note (1)]

GO, NJT GO, and selidW thread-setting ring Lead, flank angles, minor diameter, pitch diameter [Note (2)], taper,
gage straightness and roundness of minor and pitch cylinders, clearance at
root, coaxiality of minor cylinder with pitch cylinder

Plain Z {olerance plug and ring gages Diameter, taper, straightness, and roundness

NOTES:

(1) W tolerance setting plug gages may be used until a single thread element wears outside X gage tolerance.

(2) Pitch diameter of an internal thread, measured by “‘best size” thread ball contacts, will be 0.0025 mm to 0.005 mm larger than
the pitch diameter, gaged indirectly by a snug-fitting master thread plug gage or locked segments of an indicating gage which
have been measured by ‘‘best size’’ thread wire method. This difference is due to the functional size of the master thread plug
gage or locked segments which unavoidably have small variations in lead, flank angle, taper, and roundness.
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5.23 Helical Path Attachment Used With GO
Type Thread Indicating Gage (Table 1 —
Gage 12)

5.23.1 Purpose and Use. To observe the presence
of helical path variation with a GO type indicating gage
(Fig. 36), the following procedure is used.

(a) A suitable means is used to axially lock (restrict)
the lower gaging element.

GAGES AND GAGING FOR
MJ SERIES METRIC SCREW THREADS

b) The top gaging element is allowed to float freely
(akially) on its own stud and at least one full pitch away
from the frame.

¢) The product to be inspected is inserted into the
gaging elements so that the conditions described in (a)
and (b) above are met.

d) An indicator (usually attached to the comparator)
is [positioned so that the indicator contact point locates
at[the face of the free-floating (top) gaging element.

e) The product is turmed one full revolution. The
presence of helical path variation causes the top gaging
elgment to displace itself axially on its own stud.

() The full-indicator movement is observed.

5.24 Helical Path Analyzer (Table 1 — Gage 13)

5.24.1 Purpose and Use. A helical path analyzer
is|a self-contained unit consisting of a motor-driven
dstock, tailstock, electronic gaging head, sine-bar,
follower, pitch blocks, selsyn transmitter for a‘chart re-
corder, and operator control panel.

he external workpiece to be measured is mounted
ween centers. The motor-driven headstock rotates the
part through three revolutions at one Setting. At the same
tirthe, this rotary motion is transmitted to the chart drive
of|the recorder. Simultaneously,the driving ribbon run-
nipg off the headstock actuates the sine bar laterally on
a ball slide in direct proportion to the spindle rotation.
The sine bar is set previously to the proper angle for the
icular pitch uSing the applicable pitch block. The
electronic gagé head floats axially on ball slides, the
movement being controlled by constant spring pressure
of|the sine bar follower against the sine bar.

TheChart gives readings in lead variation and so-called
drinken thread variation. Chart division is equal to

L Indicator

GO indicating ’
gage

element

aaArAM LAAAAA AAAA

Lower gaging element

FIG. 36 INDICATING GAGES — HELICAL

PATH ATTACHMENT USED WITH GD TYPE
INDICATING GAGE

{Ref. Table 1 — Column H)

the lay. The stylus displacement due to the|surface ir-
regularities is electronically amplified and|the meter
reading displays the arithmetical average | roughness
height in micrometers (see ANSI/ASME B46.1). Some
instruments produce a chart of the traced path which
shows the peak-to-valley heights of the surfpce irregu-
larities. Special fixturing is required to position and guide
the stylus over the thread surface.

0.0005 mm per division.

5.25 Surface Roughness Equipment (Table 1 —
Gage 15)

5.25.1 Purpose and Use. Measurement of surface
roughness on screw-thread flanks is usually made with
an instrument which traverses a radiused stylus across
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5.26 Roundness Equipment (Table 1 —
Gage 16)

5.26.1 Purpose and Use. There are two types of
precision roundness-measuring instruments: precision
rotary tables and precision spindles. A special stylus
coupled to an electric unit records the out-of-roundness
on a circular chart as it traces around the cylindrical
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surface of the workpiece. The instrument provides a se-
ries of magnifications for stylus displacement, a filtering
system for isolating lobing from surface irregularities,
various means for centering the amplified stylus trace on
the polar chart, and a selection of rotating speeds. For
details on measuring and other methods for checking
roundness, see ANSI/ASME B89.3.1.

ANSI/ASME B1.22M-1985

AN AMERICAN NATIONAL STANDARD

5.27 Miscellaneous Gages and Gaging
Equipment

The description of the external gages, as noted in paras.
5.1 through 5.26, is definitely not a complete catalog of
the various types available for inspection purposes. The
gages not described above may be used provided that
they adhere to the standard thread practice noted in this
Standard (i.e., truncation, form of thread, tolerances,
etc.) and have producer and consumer agréement.
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APPENDIX A
CALIBRATION AND INSPECTION OF LIMIT GAGES,
SNAP GAGES, INDICATING GAGES, AND MEASURING INSTRUMENTS

{This Appendix is not part of ANSI/ASME B1.22M-1985, and is included for information purposes only.)

A1 GENERAL

Therg are more ways to calibrate gages than those
briefly |described herein. Since this Appendix covers
only the most commonly used designs of limit, snap,
and indicating gages, the inspector may have to modify
the method described for it to become applicable. Spe-
cial fixjuring may be necessary for the small and large
gages.

Specjally designed screw-thread indicating gages may
at time$ be more practical for making measurements on
thread page elements than the cumbersome all-purpose
laboratpry instruments which may lack adequate fixtur-
ing to o an efficient job.

Befofe one calibrates, sets, or uses limit, snap, and
indicating gages, they should be cleaned and examined
visually for nicks, burrs, and foreign matter, using(a
minimym of 10X magnification. Defects must bel-cor-
rected.

A2 THREAD PLUG GAGE CALIBRATION

GO and NOT GO ThreadRlug Gages

GO and NOT GO Truncated Setting Plug Thread
Gages

GO and NOT GO Full-Form Thread-Setting Plug
Gages

A2.1 External Pitch Diameter Measurement

The f
on thread

lug ga

described in Apendix B.

ges are
A2.2 Pitch Variation Measurement

Only those thread plug gages that have their centers
intact can be mounted on centers for evaluation. The

measurements are made on a pitch-testing machine by
using a hardened steel stylus with a radius matching the
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‘‘best size’’ thread ball. The stylus, which contacts both
the leading and following flanks,.engages selected cpm-
plete threads at the pitch line in‘a direction parallgl to
the axis of the gage.

The measurements are’made at both ends of the gage
and one or more positions in between along one lﬁne;
then they are repeated along another line at 180 dleg.
around the gage{,/The mean of the two sets of readjngs
is taken in order'to eliminate the effect of any misaljign-
ment of the measuring axis with respect to the gage 3xis.
The importance of pitch measurement is to estimatg its
effecton functional size. The diameter equivalent pf a
pitch'variation of 0.001 mm is 0.00175 mm.

Since gages have very small pitch tolerances,
measurement of pitch by optical projection is not
ommended.

the
rec-

A2.3 Helix Variation Measurement

Helical variation may be measured with helix mea-
suring machines or on special fixtured indicating gages.
Manufacturer’s instructions should be used.

A2.4 Major Diameter Measurement

The measuring instrument is set with gage blocks/ cy-
lindrical standards, or cylindrical standards and gage
block combination which approximate the major diam-
eter size. Then the outside diameter of the thread is
placed between parallel anvils of a measuring machine
or micrometer. The measuring faces are brought [into

_ . _ sing_ the . ing
force. Additional readings are taken along the axis and
around the gage to verify that the variations in round-
ness and taper are within the major diameter tolerance.

A2.5 Thread Form

Thread form is checked by either optical projection
or toolmaker’s microscope. After the recommended
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TABLE A1 MINIMUM MAGNIFICATION

Minimum
Pitch, mm Magnification
More than 1.75 20X
1.75-0.6 50X
Less than 0.6 100X

A2.8 Minor Diameter Measurement

Minor diameter can be measured with measuring ma-
chine or micrometer, provided special 55 deg. maxi-
mum conical contacts with radius or small flat tips are
used. Gage axis must be mounted normal to the mea-
suring screw axis. A gage block combination corre-
sponding to the basic minor diameter should be used to

set the measuring screw Optical projectionmay be used

agnification is selected, the profile may be compared
o thread templates, and the root radius may be com-
ared to a series of radii on a chart. The truncation,
idth of flat, and root clearance can be measured by
sing the micrometer screws to translate the image of
e thread feature with respect to crosslines in the pro-
ctor or hairlines in the microscope.

2.6 Flank Angle Measurement

A2.6.1 If both centers are available, the flank angle
:an be measured by optical projection or toolmaker’s
icroscope using magnifications shown in Table Al.
The plug gage is mounted on the centers in a fixture
which can be tilted to the helix so that both flanks are
in focus. See corrective angles shown in Table A2.
The leading and following 30 deg. angles are. gach
easured with respect to the major cylinder or axial to
e thread axis. The protractor head should read out to
min of arc. The crossline or hairline is set-parallel to
e thread feature permitting a very narrow slit of light
etween. If the thread flank is not straight, the inspector
ay either position the line to average out the flank ir-
gularities or measure both the )Jaddendum and deden-
dum flank angles.

A2.6.2 Profile tracing”equipment is available for
aking profile chartsof each flank on 2.5 mm and larger
I;tches.

A2.7 Runout Between Major Cylinder and Pitch
Cylinder

The fixed anvil of the measuring instrument or mi-

also.

A3 THREAD RING GAGE INSPECTION

GO and NOT GO
GO and NOT GO

Thread Ring Gages

Thread“Setting Ring [Gages

A3.1 Internal Pitch Diameter Measurement

A3.1.1 Measurement of internal pitch diameter has
seldom been practiced in the United States, [because in-
strumentation’ has not been readily available. Thus, the
pitch eylinder is transferred to split ring gages from the
GO ‘and' NOT GO thread-setting plugs by adjustment.
Selid working and setting ring gages are siged by lap-
ping until a light drag is noticed as they are [screwed on
the setting plugs. Sizes under 3 mm can be|gaged with
plug gages only.

A3.1.2 The measured pitch diameter on
to a setting plug may be 0.0025 mm to 0.00]
than the measured pitch diameter on the plug, because
the pitch diameter equivalents from permissible pitch,
lead, and flank angle tolerances on matchdd plug and
ring cause some unavoidable discrepancy.

rings fitted
mm larger

A3.1.3 Measurement of internal pitch diameter
using ‘‘best size’’ thread balls is restricted t¢ sizes from
5 mm and larger. It is measured with ball contacts
mounted to caliper jaws and coupled to an indicating
gage. One jaw has a fixed ball and the othef jaw a pair
of floating balls with center spacing of two or more
pitches. The caliper jaws are usually set to|zero on an
X tolerance plain ring whose diameter is thg sum of the
basic pitch diameter of the gage plus one-half the ‘‘best
size’’ thread ball diameter. The ball contacts|are brought
in contact with the flanks of the intemal threpd. A series

crometer engages the major cylinder of the gage, and
the movable anvil straddles two thread-measuring wires
which are pressed against the pitch cylinder with a force
appropriate for pitch diameter measurement. This read-
ing is taken and is followed by a series of readings ob-
tained by rotating the threaded gage until the maximum
and minimum values are found. The maximum differ-
ence in measurements shall be within the runout toler-
ance between the major cylinder and pitch cylinder.
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of measurements are made around the gage at both ends
and in the middle. The indicator reading gives the vari-
ation from the size to which the gage was set.

A3.2 Internal Pitch Variation Measurement

The ground face of the thread ring gage is clamped to
a face plate and mounted normal to the measuring axis
of the pitch-testing machine. A modified stylus with
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TABLE A2 60 deg. INCLUDED THREAD ANGLE

Lead Angle Lead Angle
[Note (1)] Correction [Note (1)] Correction
deg. min deg. min deg. min deg. min

p4 U 9 b 16 L5
2 10 1 4 9 10 19 4
2 20 1 14 9 20 19 46
2 30 1 24 9 30 20 29
2 40 1 36 9 40 21 12
2 50 1 48 9 50 21 57
3 2 2 10 22 42
3 10 2 16 10 10 23 28
3 20 2 31 10 20 24 15
3 30 2 47 10 30 25 2
3 40 3 4 10 40 25 50
3 50 3 21 10 50 26 38
4 3 38 1 27 28
4 10 3 56 1 10 28 19
4 20 4 16 il 20 29 11
4 30 4 35 1 30 30 2
4 40 4 56 1 40 30 55
4 50 5 18 11 50 31 47
5 5 40 12 32 42
5 10 6 2 12 10 33 37
5 20 6 27 12 20 34 33
5 30 6 31 12 30 35 29
5 40 7 17 12 40 36 27
5 50 7 43 12 50 37 25
6 8 10 13 38 23
6 10 8 37 13 10 39 23
6 20 9 5 13 20 40 25
6 30 9 35 13 30 41 25
6 40 10 5 13 40 42 26
6 50 10 35 13 50 43 30
7 1 6 14 44 33
7 10 11 38 14 10 45 37
7 20 12 11 14 20 46 42
7 30 12 46 14 30 47 47
7 40 13 20 14 40 48 55
7 50 13 55 14 50 50 2
8 14 31 15 51 10
a8 10 15 8

8 20 15 46

8 30 16 24

8 40 17 2

8 50 17 42

NOTE:

(1) Lead angle is the angle which has a tangent equal to the lead divided by 3.1416 times the pitch
diameter.
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“‘best size’’ thread ball radius is needed to contact the
internal threads. Measurements are made along one line
parallel to the thread axis at two or more intervals, and
then these same intervals are measured on another line
after rotating the gage 180 deg. The means of the vari-
ations of corresponding intervals are taken to eliminate
the effect of misalignment of measuring axis with gage
axis.

A3.7 Flank Angle Measurements

Casts are required. They are mounted with plasticine
to a fixture which can be tilted in the field of the optical
projector or toolmaker’s microscope. Further details are
given in para. A2.6. Profile tracing equipment is avail-
able for making profile charts of each flank angle on 2.5
mm and larger pitch threads. Manufacturer’s instruc-

A3.3 Helix Variation Measurement

Helical variations are measured on a special fixtured
ipdicating gage. Manufacturer’s instructions should be
Used.

A3.4 Helix Offset Measurement on Adjustable
Thread Ring Gages

When an adjustable thread ring gage is reset, the helix
dffset at the split line must be checked and may not ex-
deed the X tolerance for pitch. One way to measure the
rhisalignment is to screw the adjustable ring partially
qnto its setting plug, which is clamped to a vee block
n a surface plate. With the face of the ring gage parallel
tp the surface plate, allow the spherical probe of an elec-
tronic height gage to contact the exposed thread flank
ear the edge of the slit. Note the reading. Next, slowly
tate the ring so that the probe crosses the slit and\rests
n the thread flank again and note the reading.(The dif-
rence in readings shall not exceed X tolerarce for lead.
ometimes the offset can be realigned:\by resetting,
ently tapping it into alignment, and relocking the gage.

3.5 Minor Diameter Measurement

There are varieties of ifiternal gages with plain cylin-
drical segments coupled to mechanical and electronic
ipdicators which are suitable for the measurement. The
ipdicating gages-are set to a master gage made with par-

llel jaws attached to gage block combinations corre-
londing to:the basic minor diameter. Measurements are
ihade toylocate the maximum and minimum diameters
tp prove that the ring minor diameter is within tolerance.

"
TIOT 3

A3.8 Major Diameter Measurement

Threaded segments with 55 deg: ‘maximum included

angles and slightly truncated(at the crests arg used with

an internal indicating gage:\The segments
plain ring gage or to the ‘inner sides of para
tached to a gage block”’combination equiv
basic major diameter of the ring gage. The

pre set to a
lel jaws at-
plent to the
thread ring

gage is explored’for maximum and minimuin diameter.

A3.9 Runout Between Minor Cylinder and Pitch

Cylinder

Horizontally clamp handle end of setting

plug in vee

block which is clamped on a surface plate. Next, screw

the thread ring gage partway onto plug
threads if there is a snug fit. Position bal
electronic height gage on the exposed minor]
the ring gage. Next, slowly rotate the ring t
full-indicator reading for the runout.

A4 PLAIN PLUG GAGE CALIBRATION

GO and NOT GO
GO and NOT GO

Plain Plug Gages, Z

Lubricate
contact of
cylinder of

b obtain the

Tolerance

Plain-Setting and Check Plug

Gages, X and Y Tolerances

A4.1 Outside Diameter Measurement

A4.1.1 The Z tolerance plug gage is measured be-

tween flat parallel contacts of a micrometer
resolution of 0.001 mm. The micrometer i
tolerance Grade 3 gage block close to the

which has a
b set with a
size of the

plug to minimize error in micrometer screw. Readings

A3.6 Thread Form

Casts made of nonshrinking and nondeforming ma-
terial such as dental plaster, selected resins, and silicone
are necessary to evaluate thread form. The profiles are
examined by optical projection or by toolmaker’s mi-
croscope. Thread form templates are used for compari-
son purposes. Also, truncation, width of flat, and root
clearance can be measured with the micrometer-driven
table.
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around and along the plug are taken to verify that the
gage is within Z tolerance.

A4.1.2 The X and Y tolerance plug gage is mea-
sured between flat parallel anvils of a measuring ma-
chine which has a resolution to 0.00025 mm or less,
with a measuring force of 4.5 N. The flatness and par-
allelism of the anvils should be within 0.00025 mm. The
calibration history of the measuring screw should not
exceed 0.00075 mm. The measuring machine anvils are
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set with a tolerance Grade 3 gage block combination
which corresponds to the marked diameter of the plug
gage. Measurements are made around the plug near the
ends and middle to determine that ovality, out-of-round-
ness, barrel shape, and taper are within tolerance. Also,
one measured diameter is marked, and this mark is used
as the starting position for generating a roundness chart

on a roundness-testing instrument for compliance to
tolera 1 sed hy the minimum cir-

A6 PLAIN SNAP GAGES

GO and NOT GO plain snap gages for external major
diameter check are set with plain Z tolerance plug gages.
When the adjustable anvil is locked, there should be a
very light drag felt when the plug gage or roll is pushed
between anvils for its entire travel. If this does not oc-
cur, anvils are worn out of parallel and should be re-
lapped. The snap gage may be set with gage blocks and

cumscfibed circle method on the chart. The out-of-
roundpess is the radial separation between the minimum
circumscribed circle and the maximum inscribed circle.
Refer |[to ANSI B89.3.1, Measurement of Out-of-
Roundness, for details on roundness measurement.

A5 PLAIN RING GAGE CALIBRATION

GO and NOT GO
GO and NOT GO

Plain Ring Gages, Z Tolerance
Plain-Setting Ring Gages, X
Tolerance

A5.1

A5]1.1 The Z tolerance ring gage is measured with
an intgrnal indicating gage or measuring instrument
which|has a resolution of 0.001 mm. The measunng
device| is usually set with a master gap produced by
clamping jaws to the selected gage block combination.
Meaerements are taken around the bore near ends and
in the middle.

Diameter Measurement

A5[1.2 The X tolerance ring gage is measured over
two rdqdius contacts on an internal measuring instru-
ment. [nternal measuring procedure is given in ANSI/
ASMH B89.1.6M, Measurement of Qualified Plain In-
ternal |Diameters foriUse as Master Rings and Ring
Gages| The measuring device is set with a master gap
produded by clamping flat parallel jaws on the gage
block fombination corresponding to the ring gage di-
mensign. The gage blocks and the jaws which are ac-

cessonmwmmmmﬁﬁﬂ_rﬂm
specified in ANS/ASME B89.1.9M-1984, Precision runcated portion of Tue pis. e

Gage Blocks for Length Measurement (Through 20 in.
and 500 mm). The small displacement between ring gage
diameter and master gap is read on the meter. Measure-
ments are taken around the gage, near the ends, and in
the middle. The measuring instrument should have a
readout of at least 0.00025 mm. A referenced position
at the middle of the bore is used to index the out-of-
roundness check as described in para. A4.1.2.
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roll whose combined thickness equals the major Fiam-
eter limit. When the adjustable anvil is locked{)the[small
roll should have a very light drag when moved 3cross
the anvil.

A7 ROLLS WITH ZERO LEAD THREAD FORM
USED ON SNAP AND INDICATING
GAGES

Rolls may be checked for thread form and sige by
optical projection(see paras. A2.5 and A2.6). Pitch is
measured as déscribed in para. A2.2. New rolls should
be manufactured to X tolerances. Worn rolls shoyld be
replaced.when a single thread element wears outsjde of
X tolerance.

A8 INSPECTING PERIPHERAL CONTACTING
SEGMENTS ON INDICATING GAGES

A8.1 Inspection of the Threaded Section Used
on External Product Threads

A8.1.1 Straightness (Taper, Bell Mouth,| and
Barrel Shape)
(a) Using the last three threads of the full-form por-

tion of the truncated type setting plug (handle epd on
taperlock blanks), engage the first three threads op one
end of the segments. Note the reading.

() Using the same procedure, engage the last|three
threads on the other end of the segments. Note the{read-
ing.

(¢) Repeat step (a) using the first three threads pf the
truncated portion of the plug (opposite the handle end
on taperlock blanks). Note the reading.

(d) Repeat step (b) using the first three threads pf the

Indicated differences exceeding X tolerance for pitch
diameter between readings (a) and (b) or (c) and (d) re-
veal the segments as having an end-to-end straightness
deviation.

NOTE: More definitive analysis for bell mouth or barrel shape can be
made by using a check plug (full-form or truncated) having a maxi-
mum length of three pitches, rotating the plug through the full length
of the segments, and noting the plus and minus (+) indicator variation
at specific points in the segments.
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A8.1.2 Flank Angle Wear

(a) Indicated differences exceeding X tolerance for
pitch diameter values obtained by the para. A8.1.1 pro-
cedures (a) and (c) or (b) and (d) reveal that the seg-
ments have excessive flank angle wear.

(b) Indicated differences exceeding X tolerance for
pitch diameter values obtained between the full-form
portion and the truncated portion of the setting plug

A8.1.6 Minor Cylinder Size Compared to Pitch
Cylinder Diameter Size and Minor Diameter
Straightness (As a Coded Pair)

(a) Using the full-form portion of the W tolerance-
setting plug, engage its entire length into the segments
and zero-out the indicator.

(b) Using a plain cylindrical plug having a size equal
to the maximum-material minor diameter of the thread

when engaging the segments over their full length also
reyeal that the segments have excessive flank angle
wegar.

A8.1.3 Lead Error. Should the preceding checks
fof straightness and flank angle wear fall within X tol-
erance, the check for lead error is performed as follows.
(a) Using the last three threads of the full-form por-
tign of the setting plug (handle end on taperlock blanks),
engage the first three threads on one end of the seg-
ments. Note the reading.

b) With the three-thread engagement above, rotate
e full-form portion of the plug through the segments
full length engagement. Note the reading.

An indicated difference exceeding X tolerance for
pifch diameter between the first and second readings
abpve reveals that the segments have excessive lead er-
rof.

¢) Repeat steps (a) and (b) with the rruncared por;
qn of the plug. Note the reading.

An indicated difference exceeding X tolerance for
pitch diameter between the first and second readings re-
vela.ls that the segments have a lead error.

th
to

o

t

A8.1.4 Thread Form and_ GCylindrical Form
Continuity. For checking continuity of threaded and
pl}ein surfaces (helical profilé uniformity, continuous
thread flank contact with setting plug, and cylindrical
coptacts), the conventional) bluing procedure is used.

A8.1.5 Minor. Cylinder to Pitch Cylinder Rela-
tionship of Each‘Segment

(a) With each’like coded segment, measure from its
mounting,hole over the outside diameter of a plain plug

size in question, engage that plug fully intq the seg-
ments and note the reading.

The difference in reading must be within the X tol-
erance specified for minor diameter'

(¢) To verify the taper of thé |minor diamjeter, par-
tially engage the plain cylindrical’plug from egch end of
the segments.

(d) Measure directly_for straightness fmll the seg-
ment mounting hole directly to the minor diameter flats
of each thread in.the/segment.

AB8.1.7 Minor Cylinder to Pitch Cylinder Coax-
iality Relationship (As a Coded Pair)

NOTE: Even though the size of the minor diameters mjy be within
tolerances, they may not be coaxial.

(a) Using the full-form portion of the W
setting plug, engage the entire length into the
and zero-out the indicator at the high point.| Lock the
segments on the studs with the set screws provided in
the backs of the segments to prevent them fiom pivot-
ing. Lift the pivot arm and back out the plug

tolerance-
segments

NOTE: The pivot arm will not lift high enough to allow
gagement. Consequently, the plug must be screwed out.

total disen-

(b) Using the plain cylindrical plug having a size
equal to the maximum-material minor diamgter of the
thread size in question, engage the plug by sliding it in
(right to left or left to right) from the end. Not¢ the read-
ing.

(c) The indicated difference between steps (a) and
(b) above should not exceed X tolerance for|minor di-
ameter.

(d) Loosen and reverse the top segment|180 deg.
(ledge side out) and using the full-form portjon of the
W tolerance-setting plug, engage the entire legngth into

whose-diameter is that of the specified maximum minor
diameter and which is resting on the minor diameter of
th fimgs:

(b) With each like coded segment, measure from its

mounting hole over the outside diameter of the W tol-.

erance GO thread plug—full-form section—as it rests in
the segment thread. Note the readings.

The differences between matching sets of readings
from steps (a) and (b) for each segment must be within
the X tolerance for minor diameter.

NOTE: Inspection fixtures can be used for the above.
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the segments and zero-out the indicator at the Righ point.
With the bottom segment still locked as in step (a), lock
the top segment on the stud with the set screw provided
in the back of the segment to prevent it from pivoting.
Lift the pivot arm and back out the plug.

NOTE: The pivot arm will not lift high enough to allow total disen-
gagement. Consequently, the plug must be screwed out.

(e¢) Repeat step (b) above.
(f) The indicated difference between steps (d) and
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(e) above should not exceed X tolerance for minor di-
ameter.

A8.2 Inspection of Threaded Contact Segments
Used on Internal Product Thread

The coded pairs of segments are locked or clamped
when engaging the plain ring gage or thread-setting ring.

A10 CALIBRATION OF DIAL AND
ELECTRONIC INDICATORS

Calibration of the indicator may be done by displac-
ing the spindle with a calibrated micrometer screw or
with tolerance Grade 3 gage blocks inserted between a
fixed anvil and the spindle. The accuracy of the microm-
eter screw should be 0.0007 mm and is used for cali-

brating indicators—with resolutionof 0.002 mmand

and straightness can be inspected by methods described

Then thref form, pitch diameter, major diameter, pitch,
2.1 through A2.8.

in paras.

A9 CHECK FOR MAGNIFICATION
DISGQREPANCIES DUE TO INDICATING
SYSTEM LINKAGE

Two X|tolerance plain plug gages for the external
thread indjcating gages and two X tolerance plain ring
gages for the internal thread indicator gages, whose di-
ameter diference corresponds with the working range
of the indjcator dial, are required. When they are ap-
plied to the cluster of rolls or segments, the difference
in indicatqr dial readings should not vary by more than
+1 least graduation from the calibrated difference be-
tween the two gages.

larger. The zero setting for calibrating dial indicators|is
at the 12 o’clock position. A minimum of four-equally
spaced increments per revolution is calibrated."On elgc-
tronic indicators each numbered division is-calibrated.

A11 ASSESSMENT OF <SURFACE QUALITY

Product threads whichyexhibit tom or rough surface
may be assessed with-indicating gages. The rapid flyc-
tuation of the indiCating needle when the part is rotated
slowly between the gage contacts may not exceed 0.00R5
mm. For extemal threads, a roll type indicating gaEe

with ‘‘best'size’’ thread radius rolls is used.
For internal threads, a gage with ‘‘best size’’ thre
ball.¢ontacts is used.

d
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APPENDIX B
METROLOGY OF 60 deg. SCREW THREADS

B1 WIRE METHOD OF MEASUREMENT OF
PITCH DIAMETER (THREAD-GROOVE
ETER)

the thread grooves. The purpose is to make
availablel a standard United States method for making
such mepsurements. The practices described measure
groove djameter, which is equal to pitch diameter only
on a threpd with perfect pitch spacing.

B2 SIZE OF WIRES

In the |three-wire method of measuring pitch diame-
ter, hard¢ned steel cylinders or wires of appropriate. size
are placed in the thread groove, two on one side @fithe
screw and one on the opposite side, as shown in Fig.
B1. The kontact face of the comparator, measuring ma-
chine, ofl micrometer anvil or spindle which is over the
two wire§ must be sufficiently large imdiameter or width
to touch [both wires; that is, it must be greater than the
pitch of fhe thread. It is best to select wires of such a
size that| they touch the sides)of the thread at points
where the groove is equdlto 0.5P (groove diameter).
This is dpne so that the.measurement of pitch diameter
is least affected by any”error in thread angle. The size
of wire that touches exactly at the groove diameter of a
perfect thread.6fa given pitch is termed the ‘‘best size’’
thread wjre-for'that pitch.

The dépth-at-which-a-wire-e

(This Appendix is not part of ANSI/ASME B1.22M-1985, and is included for information purposes only.)

touch at the groove diameter of a groove cut arounfl a
cylinder perpendicular to the axis)of the cylinder. The
size of the ‘‘best size’’ thread, wire, resting in a zfro
lead angle 60 deg. vee thread).i$ given by the formyla:

w=035P X sec a H

where

w = diameter of wire

P = pitch

o =%half-angle of thread
Reduce’this formula to

w = 0.57735P (2)

for 60 deg. threads.

On occasion it may be necessary, when a ‘‘best siZe
thread wire is not available, to measure pitch diamgter
by means of wires other than the “‘best size.”” The mfin-
imum size which may be used is limited to that permit-
ting the wire to project above the crest of the threpd,
and the maximum to that permitting the wire to rest(on
the flanks of the thread just below the crest and not fide
on the crest of the thread. The diameters of the “‘Hest
size,”” maximum, and minimum wires for 60 dpg.
threads are given in Table B1.

LX)

B3 METHODS OF MEASURING WIRES
CONSIDERING THE EFFECT OF
DEFORMATION

in a thread groove depends primarily on the pitch and
included angle of the thread; secondarily, it depends on
the angle made by the helix at the point of contact of
the wire and the thread, with a plane perpendicular to
the axis of the screw. Variation in the lead angle has a
very small effect in the measurement of groove diameter
with wires. It is desirable to use one size of wire to mea-
sure all threads of a given pitch and included angle. The
‘‘best size’’ thread wire is taken as that size which will

Measurement of the pitch diameter of a thread gage
by means of the three-wire method is most conveniently
made when sufficient force is applied to the wires by the
measuring instrument to properly align the wires and
gage. Since a wire touches a minute area on each thread
flank, the deformation of the wire and thread will be
sufficiently large to require some type of correction and
the measuring force must be limited to avoid permanent
deformation of the wire and gage. As an indication of
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the need for compensation for the.deformations, it can

different cylinder or force for every thread

b¢ shown that the total effect-on pitch diameter of the
deformations of three wires.and’an MJ12 X 1.25 thread
gage is 0.005 mm when-measured under 11.1 N. It is
practical to compensate\for the major portion of this de-
formation by a simple”procedure described in the fol-
lqwing paragraphs:

(@) It would-be possible to prepare tables of the de-
fermation{of all standardized sizes of gages, but this
would not take care of special combinations of pitch and
djameter. Another method of compensating for the de-

PIrMALION 0 meg [ [ Aread W i ONndadi-
tions that provide deformations equivalent to those that
occur when the wires are used to measure a thread. This
can be accomplished by the measurement of the thread
wires between a flat anvil and a cylinder with the axes
of cylinder and wire at 90 deg. to each other if an ap-
propriate selection of cylinder diameter and the
measuring force is made. Optimum compensation for
the deformations that occur in the measurement of pitch
diameter would require the calibration of wires with a
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A THREE-WIRE METHOD OF MEASURING PITCH (THREAD-GROOVE) DIAMETER OF

diameter-

pitch combination. Calibration of wires involving such

a variety of conditions is neither practical nor

necessary,

as the measurement procedure which is- generally fol-
lowed will assure uniformity of values. It is desirable to

keep the effects of deformation small.

(b) It can be shown, for example, that atl sizes of
a

threads from 3.5 mm to 50 mm can be me
wires calibrated against a 20 mm diameter cyl

ured with
nder using

the forces recommended for pitch diameter measure-

ments in Table B2 with variations from true pitch di-
Ame eclecting ect of lead angle) nat in excess
of 0.0009 mm. Slightly larger discrepancies in the 50
mm to 100 mm size range are relatively unimportant
because these sizes have larger tolerances. For sizes
smaller than 3.5 mm it is necessary to calibrate wires
against a 3 mm cylinder which has a radius more nearly
equal to the radius of curvature of the thread flank.

(c) As previously noted, the force applied by the
measuring device must be limited to avoid permanent
deformation of the wires or gage or both. Even for large-
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TABLE B1 METRIC THREAD-MEASURING WIRES FOR 60 deg.
SCREW THREADS

Wire Sizes W, mm “Best Size’”” Thread
Wire Constant
Best Minimum Maximum C, mm
0.577350P 0.505182P 1.010363P 0.866025P.
Pitch, mm [Note (1)] [Note (2)] [Note (2)] [Note (3)]
02 01155 01010 0.2021 01722
0.25 0.1443 0.1263 0.2526 0.2165
0.3 0.1732 0.1516 0.3031 0.2598
0.35 0.2021 0.1768 0.3536 0.3031
0.4 0.2309 0.2021 0.4041 0.3464
0.45 0.2598 0.2273 0.4547 0.3897
0.5 0.2887 0.2526 0.5052 0.4330
0.6 0.3464 0.3031 0.6062 0.5196
0.7 0.4041 0.3536 0.7073 0.6062
0.75 0.4330 0.3789 0.7578 0.6495
0.8 0.4619 0.4041 0.8083 0.6928
1 0.5774 0.5052 1.0104 0.8660
1.25 0.7217 0.6315 1.2630 1.0825
1.5 0.8660 0.7578 1.5155 1.2990
1.75 1.0104 0.8841 1.7681 1.5155
2 1.1547 1.0104 2.0208 1.7321
2.5 1.4434 1.2630 2.5259 2.1651
3 1.7321 1.5155 3.0311 2.5981
3.5 2.0207 1.7681 3.5363 3.0311
4 2.3094 2.0207 4.0415 3.4641
4.5 2.5981 2.2733 4.5466 3.8971
5 2.8868 2:5259 5.0518 4.3301
5.5 3.1754 2.7785 5.5570 4.7631
6 3.4641 3.0311 6.0622 5.1962
NOTES: \
(1) The diameters of ‘‘best size”’ thread balis are the same as the diameters of “best size’’ thread
wires.

(2) Measured PD = M,, + 0.866025P — 3W.
(3) If “’best size” thread wire is used, PD = M,, — C.

TABLE B2 MEASURING FORCE FOR OVER-WIRE
MEASUREMENTS OF EXTERNAL PITCH DIAMETER AND
WIRE CALIBRATION, AND CYLINDRICAL
DIAMETER FOR WIRE CALIBRATION

Measuring Force (£ 10%) Cylinder
Diameter,
Pitch Range, mm N [Note (1)] Ib (Ref.) mm
0.2-0.35 1.1 0.25 1.25
0.35-0.6 2.2 0.50 3
0.6-1.25 4.5 1.00 20
1.25 and larger 1.1 2.50 20

NOTE:
(1) 1N = 0.2248 Ibf
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diameter threads having coarse pitches, the maximum
compressive stress at the points where a wire touches
the thread flanks is high, and it increases to a point where
permanent deformation may occur for the small-diam-
eter threads. It therefore becomes necessary to reduce
the measuring force progressively as the sizes of threads
decrease (see Table B2).

mined by measuring between a spherical or
and a cylindrical anvil.

(d) The wires should be free to assume
tions in the thread grooves without restraint.

flat contact

their posi-
(The prac-

tice of holding wires in position with elastic bands can

introduce errors in measurement.)

(¢) To assure accurate values for pitch diameter
measurement, the measured value should be given to

B4 METHODS OF MEASUREMENT USING
WIRES

The computed value for the pitch diameter of a screw-
thread gage obtained from readings over wires will de-
pend upon the accuracy of the measuring instrument
u$ed, the measuring force, and the value of the diameter
of the wires used in the computations. In order to mea-
slre the pitch diameter of a screw-thread gage to an ac-

cpracy of 0.0025 mm, strict adherence to the methods
ecified is required.

(@) The ‘‘best size’’ thread wires shall comply with
He specifications listed in para. B2. The diameter of the
wlires must be known to within 0.0005 mm.

(b) The measurement over wires should be made
ith a measuring instrument which reads directly to
00025 mm and has flat parallel contacts within 0.0001
mjm.

(c) A wire presses on the flanks of a 60 deg. thread
wiith the force that is applied to the wire by thé\measur-
njg instrument. Inasmuch as the wire and thread deform
a{ the contact areas, it is desirable to determine the size
of the wire under conditions that will Compensate for
this deformation. It is recommended- for standard prac-
ite that diameters of wires be measured between a flat
copntact and a hardened and aceurately ground and lapped
steel cylinder having a diaméter in accordance with Ta-
ble B1 with the measuring force specified in Table B2.
The plane of the flat\contact should be parallel to the
contact element Of-the cylinder within 0.0001 mm.

To avoid a permanent deformation of the material of
He wire ot gages, it is necessary to limit the contact
farce and) for consistent results, a uniform practice as
tg contact force in making wire measurements of hard-

S|

— o ¢ [

-

—

mended force for external pitch diameter measurements
is given in Table B2.

The use of other contact forces will cause a difference
in the reading over the wires, and to completely com-
pensate for such errors is impractical. Varnations in di-
ameter around the wire should be determined by rotating
the wire between a spherical or flat measuring contact
and an anvil having the form of a 60 deg. vee groove.
Variations in diameter along the wire should be deter-

ehed’ screw-thread gages is necessary. The recom- termined by measuring between a spherical

three decimal places.
(f) Measurements shall be standard @t,2(

B5 STANDARD SPECIFICATION FOR
AND STANDARD PRACTICE IN
MEASUREMENT OF WIRES OF 6
THREADS

The following specifications represent pr
tice relative to thread-measuring wires.

(a) Composition. The wires shall be acc
ished steel.cylinders, the hardness of which |
less than) that corresponding to a Knoop'
numbeér of 776 minimum. The surface textu
exceed the equivalent of 0.05 um R, max.

(b) Length of Wires. The working surfacg
least 25 mm in length. The wire may be prq

°C.

WIRES

D deg.

esent prac-

urately fin-
thall not be
indentation
re shall not

shall be at
svided with

a suitable means of suspension.
(¢) Diameter of Wires. One set of wires

all consist

of three wires which shall have the same diameter within
0.00025 mm, and this common diameter shalll be within

0.0005 mm of that corresponding to the ‘‘be
the pitch for which the wires are to be used.
be measured between a flat contact and a hg
accurately finished cylinder having a surface
over 0.05 pum R, max. The measuring forc
inder diameters shall be per Table B2.

(d) Variation in Diameter. Variations
along a wire (taper) over the 25 mm interva
ter of its length shall not exceed 0.00025 m
mined by measuring between a spherical or
and a cylindrical contact.

Variations from true cylindrical contour of
of-roundness or noncircular cross section)
mm central interval shall not exceed 0.0002]

t size’” for
'Wires shall
rdened and
texture not
es and cyl-

n diameter
at the cen-
m as deter-
flat contact

a wire (out-
over its 25
mm as de-

pr flat mea-

suring contact and a well-finished 60 deg. vee groove.

For approximately 0.35 mm pitch and smaller wire,
the spherical contact is attached to the tip of a 55 deg.
or less cone, or the flat contact is formed by truncating
a 55 deg. or less cone point to a width of approximately
0.2540 mm.

(e) Container and Marking. A suitable container
shall be provided for each set of wires. The pitch for
which the wires are the ‘best size’” and the diameter of
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