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FOREWORD

(This Foreword is not part of American National Standard ANSI/ASME B1.2-1983,
Gages and Gaging for Unified Inch Screw Threads.)

American National Standards Committee B1 for the Standardization of screw threads
was organized in 1920 as Sectional Committee B1 under the aegis of the Américan Engi-
neering Standards Committee (later the American National StandardsCAssociation, then
the United States of America Standards Institute and, as of October, 61969, the American
National Standards Institute, Inc.), with the Society of Automative Engineers and the
American Society of Mechanical Engineers as joint sponsors,

In 1982, American National Standards Committee Bl was.reorganized as the ASME
Standards Committee B1, and since then it has operated.under the American Society of
Mechanical Engineers Procedures to produce and update standards which may become
ANSI Standards after final approval by the American National Standards Institute.

A declaration of accord with respect to the unification of screw threads was signed on
November 18, 1948, by representatives of the.services and industry of the United States,
the United Kingdom, and Canada. The ANSI-Unified Screw Thread Standard B1.1, through
the quadripartite standardization agreement (QST AG) 247, Unified Threads, is subject to
an international standardization agreement through the instrumentality of the American-
British-Canadian-Australian Army (Standardization Program, which recognizes Bl.1 as
a standard for Unified Threads when it is required to effect the interchangeability of parts
and equipment between the armies of the participating nations.

The first American National Standard for Screw Thread Gages and Gaging was pub-
lished as ASA B1.2-194 ] tosupplement the parent Standard ASA B1.1-1935, Screw Threads
for Bolts, Nuts, Magchine Screws and Threaded Parts. That Standard was revised and re-
published as a Unified Standard ASA B1.1-1949 and again as ASA B1.1-1960. The Uni-
fied Gage Standard was republished as ASA B1.2-1951 and USA B1.2-1966.

On February.9, 1973, a meeting was held by the Department of Commerce at the Na-
tional Bureau of Standards, Washington, D.C., attended by representatives of government
and industry screw thread interests. With the goal of eliminating parallel standards, those
at the meeting recommended that the NBS Handbook H-28 be converted into a coordinat-
ing\document for government screw thread standards wherein sections of H-28 would be
replaced by single page references to existing industry standards. It was further recom-
mended that the chairman of American National Standards Committee Bl set up a group

to clearly define and establish identified levels of acceptability for screw threads.

At an American National Standards Committee B1 meeting held on May 3, 1973, unani-
mous approval was given to the following motion: “The Bl Committee recognizing the
needs of industry for different levels of acceptability for screw threads, establishes new
scopes for Standards B1.1 and B1.2 and sets up a new standard, B1.3.” References to con-
formance criteria were removed from ANSI B1.2-1974 and additional gages and gaging
data were added to suit additional conformance requirements specified in ANSI B1.3 or
other Bl thread documents.

This new publication, designated ANSI/ASME B1.2-1983, has had considerable new
material added to cover the many options of gages and measuring equipment shown in
ANSI B1.3, Screw Thread Gaging Systems for Dimensional Acceptability. It has also re-

iii



https://asmenormdoc.com/api2/?name=ASME B1.2 1983.pdf

applied HI and LO to function as NOT GO gages and has eliminated gages with pitch di-
ameter outside product thread limits. ANSI B1.2 was approved by the ASME Standards
Committee Bl on March 18, 1983.

The proposed standard was submitted by the ASME Board of Standardization to the
American National Standards Institute. It was approved and formally designated an
American National Standard on May 16, 1983.
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AN AMERICAN NATIONAL STANDARD

GAGES AND GAGING FOR UNIFIED INCH SCREW THREADS

1 INTRODUCTION

This|Standard provides essential specifications and
dimensions for the gages used on Unified inch screw
threadg (UN and UNR thread form), and covers the
specifidations and dimensions for the thread gages
and measuring equipment listed in Tables 1 and 2. The
basic purpose and use of each gage are also described.

1.1 References
The Jatest editions of the following documents form

a part of this Standard, to the extent specified herein.

Ameridan National Standards

ANSI BI.1 Unified Inch Screw Threads (UN
and UNR Thread Form

ANSI B1.3 Screw Thread Gaging Systems for
Dimensional Acceptability

ANSI B1.7 Nomenclature, Definitions, and
Letter Symbols for Screw Threads

ANSI B46.1 Surface Texture: Surface Rough-
ness, Waviness, and-Lay

ANSI B47.1 Gage Blanks

ANSI B89.1.6 Measurement of Qualified Plain
Internal Diameters for Use as
Master/Rings and Ring Gages

ANSI Bg89.1.9 Precision Inch Gage Blocks for
Léngth Measurement (Through 20
n)

ANSI B89.3.1 Measurement of Out-of-Round-
ness

for Federal Services, Section 6, the use of this Stan-
dard by the federal government will be subject {0 all re-
quirements and limitations of EED-STD-H28/6.

2 BASIC PRINCIPLES
2.1 Accuracy<in Gaging

Thread plug'gages are controlled by direct measur-
ing methods. Thread ring gages, thread sndp limit
gages, and indicating thread gages are contrglled by
referénice to the appropriate setting gages or direct
measuring methods or both.

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 ppssible,
however, that parts which are near a limit may be ac-
cepted by one type and rejected by another. Also, it
is possible for two individual limit gages of the same
type to be at opposite extremes of the gage tolerances
permitted, and borderline product threads agcepted
by one gage could be rejected by another. Fgr these
reasons, a product screw thread is considered| accep-
table when it passes a test by any of the perrissible
gages in ANSI B1.3 for the gaging system specified,
provided the gages being used are within thg toler-
ances specified in this Standard.

1.2 Classification

In this Standard, the term NOT GO, previously
known as HI and LO, is used to identify functional
diameter thread gages.

1.3 Federal Government Use

When this Standard is approved by the Depart-
ment of Defense and federal agencies and is incorpo-
rated into FED-STD-H28/6, Screw Thread Standard

2.2.2 Gaging large product external and internal
threads equal to or greater than 6.25 in. nominal size
with plain and threaded plug and ring gages presents
problems for technical and economic reasons. In
these instances, verification may be based on use of
modified snap or indicating gages or measurement of
thread elements. Various types of gages or measur-
ing devices in addition to those defined in this docu-
ment are available and acceptable when properly cor-
related to this Standard. Producer and user should
agree on the method and equipment used.
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TABLE 1 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR
EXTERNAL PRODUCT THREAD CHARACTERISTICS

Unified Inch Threads

Maximum Minimum)Material
Material NOT GO
Functional Thd. Groove
GO Diameter Pitch Diam. Diam.
Func. | Func. | Func. | Func.
Thread fases Limit | Size | Limit | Size |/ Limit | Size | Linjit | Size
an
Measuring Equipment A, A, B, B> C, C, D}, D,
1 Split or Solid Threaded Rings (ANSI B47.1)
1.1 GO )
1.2 NOT GO (LO) °
2 Thfead Snap Gages
2.1 GO segments o
2.2 NOT GO (LO) segments o
2.3 GO rolls ')
2.4 NOT GO (LO) rolls °
2.5 Minimum material — pitch diameter type — cone and-vee °

2.4 Minimum material — thread groove diameter

¢
type — cone only

3 PIdin Diameter Gages
3.1 Plain cylindrical ring for major diameter

3.2 Major diameter snap type

3.3 Minor diameter snap type

3.4 Maximum and minimum major diameter snap type

3.5 Maximum and minimum minor diameter snap type

4 Indicating Thread Gages

Ha)ing either two contacts at 180 deg. or three contacts

at [120 deg.

4.1 GO segments ] ] ) )

4.3 GO rolls ° o o ®

4.5 Minimum material — pitch diameter type —cone and vee o o

4.6 Minimum material — thread groove diameter type
— cone only

4.7 Major diameter and pitch diameter runout gage
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TABLE 1 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR
EXTERNAL PRODUCT THREAD CHARACTERISTICS (CONT’D)

Roufidness 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 Major Surface
Limit | Sizeg Limit | Size | Limit | Size | Variation | Variation | Limit | Size Limit Size / Rad. | to Pitch || Texture
E, E; F F, G, G, H I 1 1 K, K L M N
{Notel)

° (Note 1)
° °
[ (Note 1)
° °
° °
° °

°

°

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

Unified Inch Threads

Maximum Minimum Material
Material NOT GO
Functional Thd. Groove
GO Diameter Pitch Diam. Diam.
Func. | Func. | Func. | Func.
Thread Gages Limit | Size | Limit | Sizel) Limit | Size | Linfit | Size
and
Measuring Equipment A, A, B, B, C, C; D D,
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 a minimum material indicating gage to yield a
diameter equivalent for variation in flank angle
5 Indfcating Plain Diameter Gages
5.1|Major diameter type
5.2|Minor diameter type
6 Pitgh Micrometer With Standard Contacts [Approximately . .
NQT GO (LO) Profile] Cone and Vee
7 Pitdh Micrometer With Modified Contacts [Approximately . .
Pitgh Diameter Contact] Cone and Vee
8 Thread-Measuring Wires With Suitable_Measuring Means q (]
9 Optical Comparator and Toolmiaker’s Microscope With . .
Sui{able Fixturing
10 Profile Tracing EqQuipment\With Suitable Fixturing
11 Lead Measuring Machine With Suitable Fixturing
12 Helical Path Attachment Used With GO Type Indicating Gage
13 Helical PathAnalyzer
14 Plain Micrometer and Calipers — Modified As Required
15 Surface Measuring Equipment

16 Roundness Equipment

NOTE:
(1) Maximum minor diameter limit is acceptable when product passes GO gage on UN and UNR threads.
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TABLE 1 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR
EXTERNAL-PRODUCTFTHREAD-CHARACTERISHCS (CONTDY——————
Rounginess 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 Major Surface
Limit | Size || Limit | Size | Limit | Size | Variation | Variation | Limit | Size Limit Size.\\ Rad. | to Pitch Texture
E, E; F; F, G, G, H | h [} K, K L M N
° ° ° ° ° ° ° °
° °
° °
° ° ° °
° ° ° °
° ° ° °
° ° ° ° ° ° ° ° ° ° ° °
° ° °
°
°
°
[ ] [ ]
°
° ° ° °



https://asmenormdoc.com/api2/?name=ASME B1.2 1983.pdf

ANSI/ASME B1.2-1983 GAGES AND GAGING FOR
AN AMERICAN NATIONAL STANDARD UNIFIED INCH SCREW THREADS

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

Unified Inch Threads

Maximum Minimum Material
Material NOT GO
Functional Thd. Groove
GO Diameter Pitch Diam. Diam.
Func. | Func. | Func. | Func.
Thread Gages Limit | Size | Limit | _Size | Limit | Size | Limit | Size
and
Measuring Equipment Ay A, B, B, Cq C, Dy, D,
1 Thyeaded Plugs (ANSI B47.1)
1.1 GO L]
1.4 NOT GO (HI) .
2 Thiread Snap Gages
2.1 GO segments ®
2.3 NOT GO (Hl) segments L]
2.3 GO rolls L]
2.4 NOT GO (HI) rolls °
2.9 Minimum material — pitch diameter typé < cone °
and vee

2.§ Minimum material — thread groeve diameter type
— cone only

3 Pldin Diameter Gages
3.1 Plain cylindrical plugs for minor diameter

3.1 Major diameter snap'type

3.3 Minor diametensnap type

3.4 Maximufm and minimum major diameter snap type

3.4 Maximum and minimum minor diameter snap type

4 iIngicating Thread Gages
Having either two contacts at 180 deg or three
contacts at 120 deg.
4.1 GO segments [ ] L]

4.3 GO rolls [ °
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TABLE 2 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR

INTERNAL PRODUCT THREAD CHARACTERISTICS (CONT'D) |
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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 | Siz¢ | Limit | Size | Limit | Size | Variation | Variation| Limit | Size Limit Size | Rad. to Pitch || Texture
E, E, F, F, G, G, H I h Ja K, K, L M N
(Note 1)
(Note\1)
(Note 1)
° °
° °
° °
°
°
°
°
°
° ° ° ° (Note 1)
I i
i 1
° ° ° ° (Note 1)
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TABLE 2 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR
INTERNAL PRODUCT THREAD CHARACTERISTICS (CONT’D)

Unified Inch Threads
Maximum Minimum:Matefial
Material NOT GO
Functional Thd.|Groove
GO Diameter Pitch Diam. Oiam.
Func. | Func. | Func. | Func.
Thread Gages Limit Size Limit Size Limit | Size | Limil | Size
and
Measuring Equipment A, A, B, B C, C, D, D,
4.5 Minimum material — pitch diameter type — cone ®. ®
4dnd vee
4.6 Minimum material — thread groove diameter ° °
type — cone only
4.7 Minor diameter and pitch diameter runout gage
4.8 Differential segment or roll
(IGO profile for one pitch in length) used in combination
with a GO indicating gage to yield a diameter equivalent
fpr variation in lead (including uniformity of helix), and
4 minimum material indicating gage to yield a diametér
dquivalent for variation in flank angle
5 Indiqating Plain Diameter Gages
5.1 Major diameter type
5.2 Minor diameter type
6 Pitch Micrometer With Standard Contacts [Approximately . .
NOT GO (HI) Profile] Cone and)Vee
7 Pitch Micrometer With Modified Contacts (Approximately . .
PitcH Diameter ContaCt).Cone and Vee
8 Threpd-Measuring \Balls With Suitable Measuring Means L4 L4
9 Optical Comparator and Toolmaker’s Micrascope With ° °
Suitdble Fixturing and Cast Replica
10 Profille_Iracing Fquinment With Suifable Fixturing
14 Surface Measuring Equipment
15 Roundness Equipment

NOTE:
(1) Minimum major diameter limit is acceptable when product passes GO gage.
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TABLE 2 SCREW THREAD GAGES AND MEASURING EQUIPMENT FOR
INTERNAL PRODUCT THREAD CHARACTERISTICS (CONT'D)

Roupdness of
PitcH Cylinder
Taper
Oval Multilobe of Pitch Major Minor
180 deg. 120 deg. Cylinder Lead Diameter Diameter Diam.
Incl. Flank Runout
Helix Angle r Root Minor Surface
Limit | Sizg Limit | Size | Limit | Size | Variation | Variation | Limit | Size Limit Size-\| Rad. to Pitch || Texture
E, E; F, F, G, G, H 1 14 12 K, K, L M N
[ ] [ J [ ] [ ] [ ] [ ]
a4
[ ] [ J [ ] [ ] [ ] [ ]
[ ]
[ ] [ J [ ] [ ] [ J [ J [ ] ®
[ ] [ ]
[ ] [ ]
® [ ] [ ] o
[ ] [ J o [ J T
[ ] [ J [ ] [ ]
[ ] [ ] [ J [ ] [ ]
(] [ ] [ ]
°

) ° ° °
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2.2.3 Indicating gages for internal threads smaller
than 3/16 in. 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

GAGES AND GAGING FOR
UNIFIED INCH SCREW THREADS

(c) 68°F x1°F (20°C *0.5°C) for sizes above 3
in. to 6 in.

3 GENERAL PRACTICE
3.1 General Design

The design of gages is specified only to the extent

thread [plug gages is standard for gages in this Stan-
dard. Refer to Appendix B.

2.3.2 Size limit adjustments of thread ring and
external thread snap gages are determined by their fit
on thejr respective calibrated setting plugs. Indicat-
ing gages and thread gages for product external
threads are controlled by reference to appropriate
calibrated setting plugs.

2.3.3 Size limit adjustments of internal thread
snap gages are determined by their fit on their respec-
tive cdlibrated setting rings. Indicating gages and
other adjustable thread gages for product internal
threads are controlled by reference to appropriate cal-
ibrated setting rings or by direct measuring methods.

2.4 Standard Temperature

2.4.1 A temperature of 68°F (20°C) is the-stan-
dard temperature used internationally for linear mea-
suremefnts. Nominal dimensions of gages and product
as specified and actual dimensions as.measured shall
be within specified limits at this_femperature. For
screw thread gaging, the acceptable/tolerance on the
standafd temperature is +2°F (H1°C).

2.4.2 As product threads are frequently checked
at temperatures whigh.are not controlled, it is de-
sirable |that the coéfficient of the thermal expansion
of gagds be the same as that of the product on which

they ane used\Imasmuch as the majority of threaded
product consists of iron or steel, and screw thread
gages arerordinarily made of hardened steel, this

that it affects the results obtained in the gdging of
product threads. Moreover, to serve their-iptended
purposes satisfactorily, thread gages ishiould |be pro-
duced by the latest and best mamufacturing tech-
niques. The type of steel or wear-resistant mnaterial
selected, together with the heat-treating and|stabili-
zation processes, should previde wear life and dimen-
sional stability. Thread gaging elements shpuld be
precisely manufacturéd-to assure adequate| refine-
ment of surface texture, prevention or elimination of
amorphous or sinear metal, and uniformity of thread
form over thé entire length of the gaging member.

3.2 Types of Gages

For GO thread gages, check either the makimum-
material limit or size to assure interchangeabl¢ assem-
bly. For NOT GO (HI and LO) thread gages,|inspect
the NOT GO functional diameter limit.

For GO and NOT GO plain cylindrical plug or ring
gages and snap or indicating gages, check the|limit or
size of the minor diameter of product internalfthreads

and the major diameter of product external threads,
respectively.
3.3 Interpretation of Tolerances

Tolerances on lead, half-angle, and pitch diameter

are variations which may be taken independéntly for
each of these elements and may be taken to the extent
allowed by respective tabulated dimensiona] limits.
The tabulated tolerance on any one element must not
be exceeded, even though variations in the other two
elements are smaller than the respective tabulated
tolerances.

condition is usually Tulfilled without special atten-
tion, provided thread gages and product have sta-
bilized to the same temperature. When the materials
of the product thread and the gage are dissimilar, the
differing thermal coefficients can cause serious com-
plications and must be taken into account, unless both
product and gage at the time of gaging are at a tem-
perature of:

(a) 68°F +4°F (20°C x2°C) for 1 in. and smaller

(b) 68°F £2°F (20°C *1°C) for sizes above 1 in.
to 3 in.

10

3.4 Direction of Tolerances on Gages

At the maximum-material limit (GO), the dimen-
sions of all gages used for final conformance gaging
are to be within the limits of size of the product thread.
At the functional diameter limit, using NOT GO (HI
and LO) thread gages, the standard practice is to have
the gage tolerance within the limits of size of the
product thread. Specifications for gage limits are listed
in Tables 4 and S.
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3.5 Standard Thread Gage Tolerances

Standard tolerances for thread-working gages,
thread-setting plugs, and setting rings are as follows:

(@) W tolerance, shown in Table 7, represent the
highest commercial grade of accuracy and workman-
ship and are specified for thread-setting gages;

(b) X tolerances, shown in Table 6, are larger than
W tolera : ; .

contacty which directly check the product thread shall
be X tollerance.

3.6 Tolerance on Lead

Cumylative effect of progressive or erratic helix
variatioh and thick or thin end thread variations is
specified as an allowable variation between any two
threads [not farther apart than the length of the stan-
dard taperlock or trilock gage, shown in ANSI B47.1.
In the gase of setting plugs, the specified tolerance
shall be|applicable to the thread length in the mating
ring gage or nine pitches, whichever is smaller. For
setting rings, the tolerance applies to a thread length
of three| pitches. 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 li¢
for the ppecified length of the thread. Measureménts
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 détect all types
of lead [variations. The amounts that these positions
vary from their basic (theoretical) positions will be
recordegl with due respect to sign.,The greatest varia-
tion in |each direction [plus(and minus (*)] will be
selected| and the sum of. their values, disregarding
sign, shall not exceed-the'specified tolerance. If the
variatios are all in one direction, the maximum value
governs| conformanee. In the case of truncated set-
ting plugs, the lead variations present on the full-
form pqrtion and the truncated portion of an individ-
ual gagg¢ shall not differ from each other by more than

0.0001 fm—overany portiomrequivatenttothe tength———catibratmgand-inspecting gages——————————

of the thread ring gage, or nine pitches, whichever is
less. (When linear lead and 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-angles rather
than the included angle to assure that the bisector of
the included angle will be perpendicular to the axis

11
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of the thread within proper limits. The equivalent of
the variation from the true thread form caused by such
irregularities as convex, concave or wavy flanks,
rounded crests, or slight projections on the thread
form shall not exceed the tolerance permitted on
half-angle.

he 0 8ct-o pad-and ngle
Variations on Product Thread

When this check is specified, there ate’two general
methods available for the inspection progedures
involved.

(@) 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 mea-
suring equipment, such-ds thread indicating| gages,
projection compardtors, measuring microscopes,
graduated cone/,points, lead measuring machines,
helix variation )measuring machines, thread flank
charting equipment, etc. Diameter equivalents jof such
variations;\from nominal may be calculated: each
0.0001, in. variation in lead amounts to 0.00017 in.
(1.732-X .00001) increase in functional pitch diameter
on €xternal threads or a decrease in functional pitch
diameter on internal threads for 60 deg. screw threads.
The tangent of half-angle variation times 1.5p equals
the approximate maximum change in functional pitch
diameter, based on a height of thread engagement of
0.625H and equal half-angle variations.

(b) Differential Gaging Utilizing Indicating [Thread
Gages. See Sections 4 and 5 for explanation|and il-
lustration of differential gaging for internal and ex-
ternal threads.

3.9 Calibration Requirements and Standards

Calibration requirements and standards foq X tol-
erance thread gages, snap gages, and indicating gages;
Z tolerance plain gages and measuring instruments
are given in Table 12 for external product threads,
in Table 13 for internal product threads, and if Table
14 for setting gages. See Appendix A for methods of

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 inspects the maximum-material GO functional
limit, A;, of product internal thread. The GO thread
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Minimum Productlinternal Thread

P/8 (Ref. )\\

gage represents the maximum-matefial' GO functional
limit gf the product internal thread) and its purpose is
to asqure interchangeable assembly of maximum-
materfal mating parts. GO.thread plug gages must
enter 3nd pass through thefull-threaded length of the
produft freely. The GO'thread plug gage is a cumula-
tive check of all thread elements except the minor
diameter.

4.1l2 Basic Design. The maximum-material
limit ¢n\ GO thread plus gages is made to the pre-

\\\\ I
0.375H 30 deg.
b g
I'Sh 60 deg. E:
cylinder P/8 width il g
approx. 3/8H (Ref.} 3|2
I g central gl s
3 when 3 g
. ko undercut 3l e
3 ohe ‘& £
s A i e
E 3 el 'cé Clear P/8 Form of :
q| e .2 & when not rellef opuonal T
g £ spE undercut
‘é ;g é GO Working Plug Gage
a1
S
3
FIG. 1 MAXIMUM-MATERIAL GO FUNCTIONAL LIMIT

4.1.5 Thread Crests. The major diameter of the
GO thread plug gage shall be the same as the mini-
mum major diameter of the product interngl thread
with a plus gage tolerance. The thread crest§ shall be
flat in an axial section and parallel to the axis.

4.1.6 Thread Roots. The minor diamefer of the
GO thread plug gage shall be cleared beyond a p/8
width of flat either by an extension of the sides of
the thread toward a sharp vee or by an undercut no
greater than p/8 maximum width and approximately

scribed maximum-material Timit of the product in-
ternal thread, and the gaging length is equal to the
length of the gaging plug.

4.1.3 Gage Blanks. For practical and economi-
cal reasons, the design and lengths of the gaging plug
members have been standardized for various size
ranges and pitches (see ANSI B47.1 or Table A3).

4.1.4 Thread Form. The specifications for
thread form are summarized in Table 4 and Fig. 1.

12

central.

4.1.7 Runout of Pitch and Major Cylinders.
On thread plug gages an eccentric condition produces
an oversize effective major diameter having a width
of flat less than p/8, which may encroach on the min-
imum permissible limit for the root profile of the
product internal thread. The permissible maximum
effective major diameter, as determined by adding
measurement of runout (full-indicator movement)
with respect to the pitch cylinder to the measured

T v
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major diameter, shall not exceed the maximum major
diameter specified.

4.1.8 Pitch Cylinder. The pitch cylinder shalt be
round and straight within the gage pitch diameter

limits specified.

4.1.9 Lead and Half-Angle Variations. Lead

ANSI/ASME B1.2-1983
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TABLE 3 RECOMMENDED WIDTHS
FOR CHIP GROOVES

and hplf-angle variations shall be within the limits
specified. See Table 6.

4.1110 Incomplete Thread. The feather edge
at both ends of the threaded section of the gaging
member shall be removed. On pitches coarser than 28
threads/in., not more than one complete turn of the
end tHreads shall be removed to obtain a full-thread
form blunt start. See Fig. 2. On pitches 28 threads/in.
and finer, a 60 deg. chamfer from the axis of the gage
is accgptable in lieu of the blunt start.

4.111 Chip Grooves. Each GO thread plug
gage, ¢xcept in sizes No. 8 (0.164in.) and smaller, shall
be provided with a chip groove at the entering end. On
revers]ble gages, a chip groove shall be provided at
each gnd. Chip grooves that are in accordance with
commgrcial practice are acceptable, such as a groove
cut at|an angle with the axis or a longitudinal groove
cut pafrallel with the axis and extending the complete
Iength| of the gaging member. The groove shall-be lo-
cated pircumferentially at the start of the fullthread,
and ir| all cases the depth shall extend below the root
of thel first full thread. The distancefrom the major
diameter of the thread plug to thé crest of the con-
volutipn rise in front of the chip.groove, due to the
radiug of the convoluting tool, shall be a minimum of
H/2 gs shown in Fig. 2,-The beginning of the first
thread shall be full form.Mhe recommended widths
for chip grooves areasshown in Table 3.

4.1.12 ldentification. The GO thread plugs
should be idéntified by the nominal size, threads/in.,
thread series; GO, PD, and pitch diameter.

EXAMPPLE:

Chip Groove
Width, in.
Nominal Diameter, in. Max. Min.
No. 8 (0.164) and smaller No chip
groove
required
Above No. 8 (0.164) to and including
No. 12 (0.216) 0.036 0.026
Above No. 12 (0.216) to and including
3/8 (0.375) 0.032 0.042
Above 3/8 (0.375) to and including
1/2 (0.500) 0.067 0.057
Above 1/2 (0.500) to and including’1 (1.000) 0.083 0.067
Above 1 (1.000) to and inclyding 1-3/4 (1.750) 0.130 0.067
Above 1-3/4 (1.750) 0.193 0.067

NOT GO-(HI) functional diameter limit of the prod-
uct intérnal thread.

Thiead plug gages when applied to the product in-
térnal thread may engage only the end threads (which
may not be representative of the complete [thread).
Entering threads on product are incomplete pnd per-
mit gage to start. Starting threads on NOT GO (HI)
plugs are subject to greater wear than the rgmaining
threads. Such wear in combination with th¢ incom-
plete product threads permits further entry of the
gage. NOT GO (HI) functional diameter is accep-
table when the NOT GO (HI) thread plug gage applied
to the product internal thread does not enfer more
than three complete turns. The gage should not be
forced. Special requirements such as exceitionally
thin or ductile material, small number of threfds, etc.,
may necessitate modification of this practicd.

4.2.2 Basic Design. To better check the maxi-
mum functional diameter limit, the flank cpntact is
reduced by truncating the major diameter,|and the
length of the gaging element, where practical, is less
than that of the GO gage.

1/4-20 (or .250-20) UNC GO PD.2175

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

4.2.1 Purpose and Use. The NOT GO (HI)
thread plug gage inspects the NOT GO (HI) func-
tional diameter limit, By, of product internal thread.
The NOT GO (HI) thread plug gage represents the

4.2.3 Gage Blanks. For practical and economic
reasons, the designs and lengths of the gaging ele-
ments have been standardized for various size ranges
and pitches (see ANSI B47.1 or Table A3).

4.2.4 Thread Form. Thespecifications for thread
form are summarized in Table 4 and Fig. 3.

4.2.5 Thread Crests. The maximum major di-
ameter of the NOT GO (HI) thread piug gage shall
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/“ \/ Grinding wheel or
. convoluting tool
’ N

Convolution

/ + \

Start or full-
form thread

N
e

Major diam.
of thread
plug gage

Convolution
diameter

be equgl to the maximum pitch diameter of the.prod-
uct intgrnal thread plus 0.5 H with the gage'tolerance
minus. | This corresponds to a width of flat at the
crest of the gage equal to 0.25p. See¢ Table 4.

4.2.56 Thread Roots. The(minor diameter of the
NOT GO (HI) thread plug gage shall be cleared be-
yond al p/8 width of flat'by an extension toward a

sharp viee of the sides of‘the thread from the position
corresponding to this‘approximate width; or by an
underchit to any-dimension no wider than the width
resultig from’p/8 maximum width, either side of
and approximately central with the center line of the
thread [groove.

—

Remove incomplete thread
for one complete turn @t
both ends.

FIG. 2 PARTIAL END THREADS AND CHIP GROOVES

'— H/2 min.

|.Ch|p
groove widt

Contour at
bottom of
chip groove
optional

4.2.9 Lead and Half-Angle Variationg. Lead
and half-angle variations shall be within th¢ limits
specified. See Table 6.

4.2.10 Incomplete Thread. The feather|edge at
both ends of the threaded section of the gaging mem-
ber shall be removed. On pitches coarser 1han 28
threads/in., not more than one complete turn of the
end threads shall be removed to obtain a full-thread
blunt start. See Fig. 2. On pitches 28 threads jin. and
finer, a 60 deg. chamfer from the axis of the|gage is
acceptable in lieu of the blunt start.

4.2.11 Identification. The NOT GO (HI) thread

4.2.7 Runout of Pitch and Major Cylinders.
The permissible maximum effective diameter, as de-
termined by adding measurements of runout (full-
indicator movement) with respect to the pitch cylinder
to the measured major diameter, shall not exceed the
maximum major diameter specified.

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

plug—gage—should—be—marked-with-the-momimal size,
threads/in., thread series, class, NOT GO, PD, and
pitch diameter.

EXAMPLE:
1/4-20 (or .250-20) UNC-2B NOT GO PD.2224

4.3 Thread Snap Gages — GO Segments or
Rolls (Table 2 — Gages 2.1 and 2.3)

4.3.1 Purpose and Use. The thread snap gage
with two GO threaded segments or two GO zero lead
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TABLE 4 SPECIFICATIONS AND FORMAT FOR TABLES 10 AND 11 — LIMITS OF SIZE OF THREADED
AND PLAIN GAGES FOR UNIFIED EXTERNAL AND INTERNAL THREADS

Nominal Size and Threads/in.

1

(To be specified)

Series Designation and Tolerance Class 2 Of external thread to be checked
Pitch 3 Max. pitch diameter of external thread;
diameter gage tolerance minus
GO
Minor 4 Max. pitch diameter of externdl thread;
diameter minus H/2; gage tolerance mfnus
Thread gages
Pitch 5 Min. pitch diameter ofexterndl thread;
Gages folr diameter gage tolerance plis
External NOT GO (LO)
Threads Minor 6 Min. pitch diameter of externfl thread
diameter minus 0.25H; gage tolerance plus
GO 7 Max_major diameter of exterpal
Plain gages thread; gage tolerance minus
for major
diameter NOT GO 8 Min. major diameter of exterpal
thread; gage tolerance plus
Major 9 Min. major diameter of internal
diameter . thread; gage tolerance plus
GO
Pitch 10 Min. pitch diameter of interna| thread;
diameter gage tolerance plus
Thread gages
Major 11 Max. pitch diameter of internjal thread
Gages fof diameter plus H/2; gage tolerance minps
Internal NOT GO (Hl)
Threads Pitch 12 Max. pitch diameter of internall thread;
diameter gage tolerance minus
GO 13 Min. minor diameter of interpal
Plain gages thread; gage tolerance plus
for minor
diameter NOT GO 14 Max. minor diameter of internal
thread; gage tolerance minus
Series Dpsignation and Tolerance Class 15 Of internal thread to be cheg¢ked

rolls ingpects thecmaximum-material GO functional

limit, 4, of preduct internal thread. The setting of

the GJ segments or rolls represents the maximum-

The GO thread snap gage can also indicate|out-of-
roundness of pitch cylinder for 180 deg. ovality by us-
ing the gage at different internal diametral Igcations

on the product thread.

material GO“functional limit of the product internal
thread, T T 1S to assure mmterchangeablte

assembly of maximum-material mating parts. The

segments or rolls theoretically engage over the full-
threaded length of the product. The segments or rolls

have a cumulative check of all thread elements except

the minor diameter.

Internal thread snap gages by design must have an
outside diameter of gaging elements below minor
diameter of internal thread in order to enter. The gage
checks all thread elements by sensing the resistance

of contact after being set to a master.

4.3.2 Basic Design. The GO segments and rolls
assembled into gage frames are the design of the in-
dividual gage manufacturer. The lengths of the two
threaded segments and the two thread rolls spaced
180 deg. apart are equivalent to the standard gage
blank lengths for practical and economic reasons. See
Table A3 and Fig. 4. Internal product threads less than
3/16 in. in diameter are not practical to check with
snap gages. GO thread segments shall engage 25% or
more of the product circumference. Product shall be

15
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checkgd around circumference of thread at sufficient
axial gositions to check the full-thread length. Thread

sible) pxially over the full-thread length of product.

rolls sFll be applied at severallocations (three if pos-
The cifcumference shall be checked at each position.

4.3
form 4

3 Thread Form. The specifications for thread
ire summartized in Table 4 and Fig. 4.

4.3
the th

4 Thread Crests. The outside diameter of

teaded pnrtinn aof the GO segments or rolls has
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\
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N

\\‘k\‘\\,\‘i,n

v
-

Max. pitch diam. of product
internal thread

4.3.6 Runout. The pitch and major cylinders of
the threaded portion of the GO segments|or rolls
shall not exceed the runout as determined [by mea-
surements of runout (full-indicator movement) on
each gaging member, with respect to the pitfh cylin-
der. Runout shall not exceed one-half the| X gage
major diameter tolerance.

4.3.7 Pitch Cylinder. The pitch cylind
threaded portion of the GO segments or rolls
straight and round within the X gage pitch

er of the
shall be
Hiameter

the equivalent of a P/8 flat on the thread with a plus
gage tolerance. The thread crest shall be flat inan axial
section and parallel to the axis of the gaging member.

4.3.5 Thread Roots. The minor diameter of the
threaded portion of the GO segments or rolls shall be
cleared beyond a P/8 flat either by an extension of
the flanks of the thread toward a sharp vee or by an
undercut no greater than P/8 maximum width and
approximately central.

16

A M It ad
111 HILS SPLLILTIGA,

4.3.8 Lead, Pitch, and Half-Angle Variations.
Lead, pitch, and half-angle variations shall be within
the limits specified. See Table 6.

4.3.9 ldentification. The assembled gage should
be marked by the nominal size, threads/in., thread
series, GO, PD, and pitch diameter.

EXAMPLE:
1/4-20 (or .250-20) UNC GO PD.2175
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TABLE 5 SPECIFICATIONS AND FORMAT FOR TABLES 10 AND 11 — LIMITS OF SIZE OF THREAD-
SETTING GAGES FOR UNIFIED THREAD WORKING GAGES

Nominal Size and Threads/in.

1

(To be specified)

Series [Jesignation and Tolerance Class

)

2

Of external thread to be checked by g
with plug

ge set

Truncated*

Major

Max. major diam. of external thread (eqg
major diam. of full portign of GO setti
minus (0.060 \3/?+ 0.017p); gage tole
minus

uals min.

pg plug)
ance

Plug for GO

diameter Full-form

Max. major diameter of external threa
gage toleranceplus

Pitch diameter

Max. pitoh diameter of external thread}

gagestolerance minus

g

Full-Form Truncated*
and (Note 1)

Min. pitch diameter of external thread
gage tolerance minus

blus H/2;

Truncatgd
Setting
Plugs

Major
Plug for diameter
NOT GO (LO)

Full-form

Max. major diameter of external thread
major diameter crest width shall not be
0.001 in. (0.0009 in. truncation). Apply

tolerance plus for max. size except tha
0.001 in. crest width apply tolerance m
For the 0.001 in. crest width, major dia
is equal to maximum major diameter o
thread plus 0.216506p minus the sum o
external thread pitch diameter toleran
0.0017 in.

provided
less than

neter
external

e and

Pitch diameter

Min. pitch diameter of external threa
gage tolerance plus

Pitch diameter

2
Ring for (Note 2)

Min. pitch diameter of internal thread
W gage tolerance plus

GO Minordiameter

Solid THread-Setting Ringsfor

10

Min. minor diameter of internal threa
W gage tolerance minus

Snap and Indicating Gages Pitch diameter
Ring for (Note 2)

n

Max. pitch diameter of internal threag
W gage tolerance minus

NOT GO
(HI Minor diameter

12

Max. minor diameter of internal threafd;

W gage tolerance minus

Series Designation and Tolerance Class

13

Of internal thread to be checked by gage set

with ring

* Indicated rows apply to truncated setting plugs only.
NOTES:

(1) Truncated portion is required when optional sharp root profile in Figs. 18, 19, 20, 21, and 26 is used.
(2) Tolerances greater than W tolerance for pitch diameter are acceptable when internal indicating or snap gage can accomodate a

greater tolerance and when agreed upon by supplier and user.
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TABLE 6 X GAGE TOLERANCES FOR THREAD GAGES

Tolerance on Major
or Minor Diamefers Tolerance on Pitch Diamefer
(Note 4) (Notes 2, 4)
Tolerance on Above
Tolerance Half-Angle To and Above To and Above Above 8 in. to 12
on Lead, in. of Thread, Including 4in. including (1%2in to 4 in.|4 inlto 8 in.| |in. Diam,
Threads/in. (Notes 1, 3) deg. * min. 4 in. Diam, Diam. 1% in. Diam. Diam, Diam. (Note 2)
1 2 3 4 5 6 7 8 9
80 0.0002 0 30 0.0003 0.0002
72 .0002 0 30 .0003 .0002
64 .0002 0 30 .0004 .0002 e
56 .0002 0 30 0004 .0002 0.0003
48 .0002 0 30 .0004 10002 .0003
4 0002 0 2 0004 .0002 .0003
40 .0002 0 20 .0004 .0002 .0003
36 .0002 0 20 .0004 Y .0002 .0003 e R
32 .0003 0 15 .0005 0.0007 .0003 .0004 0.0005 0.0006
28 .0003 0 15 .0005 0007 .0003 .0004 .0005 .0006
27 .0003 0 15 .0005 .0007 .0003 .0004 .0005 .0006
24 .0003 0 15 .0005 .0007 .0003 .0004 .0005 .0006
20 .0003 0 15 0005 .0007 .0003 .0004 .0005 .0006
18 .0003 0 10 0005 .0007 .0003 .0004 .0005 .0006
16 .0003 0 10 .0006 .0009 .0003 .0004 .0006 .0008
14 .0003 0 10 .0006 .0009 .0003 .0004 .0006 .0008
13 .0003 0 (10 .0006 .0009 .0003 .0004 .0006 .0008
12 .0003 ol 10 .0006 .0009 .0003 .0004 .0006 .0008
1% .0003 0. 10 .0006 .0009 .0003 .0004 .0006 .0008
n .0003 0 10 .0006 .0009 .0003 .0004 .0006 .0008
10 .0003 0 10 .0006 .0009 .0003 .0004 .0006 .0008
9 .0003 0 10 .0007 .0011 .0003 .0004 .0006 .0008
8 .0004 0 5 .0007 .0011 .0004 .0005 .0006 .0008
7 20004 0 5 .0007 .0011 .0004 .0005 .0006 .0008
6 .0004 0 5 .0008 0013 .0004 .0005 .0006 .0008
5 .0004 0 5 .0008 .0013 .0005 .0006 .0008
4% .0004 0 5 .0008 .0013 .0005 .0006 .0008
4 0004 O 5 0009 -0015 ~0005 0006 .0008
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 B47.1.

(2) Above 12in., the tolerance is directly proportional to the tolerance in col. 9, in the ratio of the diameter to 12 in.

(3) See5.13.9.

(4) Tolerances apply to designated size of thread. Apply tolerances in accordance with Table 4.
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4.4 Thread Snap Gages — NOT GO (HI)
Segments or Rolls (Table 2 —
Gages 2.2 and 2.4)

4.4.1 Purpose and Use. The thread snap gage
with two NOT GO (HI) segments or two NOT GO
(HI) rolls inspects the NOT GO (HI) functional di-
ameter limit, B;, of product internal thread. The set-

GAGES AND GAGING FOR
UNIFIED INCH SCREW THREADS

be approximately central with the center line of the
thread groove. See Fig. S.

4.4.6 Runout. The pitch and major cylinders of
the threaded portion of the NOT GO (HI) segments
or rolls shall not exceed the runout as determined by
measurements of runout (full-indicator reading) on

ting of the NOT GO (HI) segments or rolls represents
the maximum functional diameter limit of the prod-
uct internal thread. In applying the thread snap limit
gage, the NOT GO (HI) functional diameter is ac-
ceptallle when gaging elements do not pass the prod-
uct thread.

Internal thread snap gages by design must have
an outside diameter of gaging elements below minor
diameter of internal thread in order to enter. The
gage dhecks the NOT GO functional diameter limit
by sensing the resistance to contact after being set to
master.

The|NOT GO (HI) thread snap gage will also indi-
cate out-of-roundness of the pitch cylinder for 180
deg. opality by using the gage at different diametral
locatigns on internal thread. The NOT GO (HI) thread
snap gage will also check for taper of pitch cylinder by
using the gage at different locations axially on internal
thread

4.42 Basic Design. In order that the NOT-GO
(HI) thread snap gage may effectively check-the NOT
GO (HI) functional diameter limit, the flank’contact
is redufced by truncating the thread on‘segments and
rolls. As the design of the segmentsand rolls are dif-
ferent with each gage manufacturer, the number of
threads engaged in product thread will vary. Usually,
the number of pitches engaged is approximately two.
Interngl product threads\less than 3/16 in. in diam-
eter ar¢ not practical,to check with snap gages.

4.4 13 Thread-Form. Thespecifications for thread
form are summarized in Table 4 and Fig. S.

4.4 4 Thread Crests. The maximum major di-
ameter
be equal to the pitch diameter of segment or roll plus
0.5 H with the gage tolerance minus. This corresponds
to a width of flat at the crest equal to 0.25p. See
Table 4.

4.4.5 Thread Roots. The minor diameter of the
NOT GO (HI) segments and rolls shall be cleared be-
yond a P/8 width of flat by an extension toward a
sharp vee of the sides of the thread or by an undercut
to any dimension no wider than P/4. Undercut is to

20

5 h cylin-
der. Runout shall not exceed one-half -the| X gage

major diameter tolerance.

4.4.7 Pitch Cylinder. The pitch cylindgr of the
threaded portion of the NOT-,GO (HI) seglrents or
rolls shall be round withinthe X gage pitch diameter
limits specified.

4.4.8 Lead, Pitch; and Half-Angle Varjations.
Lead, pitch, and half-angle variations shall e within
the limits specified. See Table 6.

4.4.9 |dentificatioh. The assembled gage should
be marked by the nominal size, threads/in}, thread
seri€sy class, NOT GO, PD, and pitch diameter.

EXAMPLE:
1/4-20 (or .250-20) UNC-2B NOT GO PD.2224

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

4.5.1 Purpose and Use. The thread snap gage
with two segments or two rolls, both madeto cone
and vee design as shown in Fig. 6, inspects the mini-
mum-material limit pitch diameter, C), of the product
internal thread.

Internal thread snap gages by design must
outside diameter of gaging elements below minor
diameter of internal thread in order to enter. The gage
checks the minimum-material pitch diameter [limit by
sensing the resistance of contact after beinf set to
master.

The cone and vee snap gage can check roun{iness of
i i ; i i gage at
different diametral locations on internal thread.

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

have an

4.5.2 Basic Design. The segments are usually
made having a surface contact slightly above the pitch
line near the center of the flank. The rolls are made
with a point or line contact approximately at the pitch
line, depending upon the angle variations of the-
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thread flanks. See Fig. 6 for details. Internal product
threads less than 3/16 in. in diameter are not-practical
to check with snap gages.

4.5.83 Thread Form. The specifications for thread
form, thread crests, and thread roots are summarized
in Fig. 6.

4.5.4 ldentification.\\The assembled gage should
be marked by the nominal size, threads/in., thread
series, ¢lass, PD, and)pitch diameter.

EXAMPLE:
1/4-0 (or .250-20) UNC-2B PD.2224

7 THREAD SNAP GAGES — MINIMUM-MATERIAL THREAD GROOVE DIAMETER

Pitch diameter

Gaging contacts with radius

one-half "‘best size*, thread
wire diam.

LIMIT

checks the minimum-material pitch diameter limit by
sensing the resistance of contact after being set to
master.

The roll thread snap gage will check roundness of
the pitch cylinder for 180 deg. ovality by uging the
gage at different diametral locations.

Also, the roll thread snap gage will check taper of
the pitch cylinder by using the gage at different loca-
tions axially.

4.6.2 Basic Design. The “best size” threpd wire
radius contacts on the rolls check the threaSE at the
pitch cylinder. Ribs on roll contacts are mgde one
pitch apart. Internal product threads less than 3/16
in. in diameter are not practical to check with snap

4.6 Thread Snap Gages — Minimum
Material: Thread Groove Diameter
Type (Table 2 — Gage 2.6)

4.6.1 Purpose and Use. The thread snap gage
with two rolls with “best size” thread wire radius con-
tacts inspects the minimum-material limit pitch di-
ameter, D), of the product internal thread.

Internal thread snap gages by design must have an
outside diameter of gaging elements below minor di-
ameter of internal thread in order to enter. The gage

23

gages.

4.6.3 Thread Form. The specifications for the
form on gage rolls are summarized in Fig. 7.

4.6.4 Identification. The assembled gage with
rolls should be marked with the nominal size,
threads/in., thread series, class, PD, and pitch
diameter.

EXAMPLE:
1/4-20 (or .250-20) UNC-2B PD.2224
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4.7 Thread-Setting Solid Ring Gages

4.7.1 Purpose and Use. Thread-setting ring
gages are used for setting internal thread indicating
and snap gages. GO thread-setting ring gages are
made to the maximum-material limit of the internal
thread specification and NOT GO (HI) thread-setting
rings to the minimum-material limit. Setting rings

GAGES AND GAGING FOR
UNIFIED INCH SCREW THREADS

4.7.7 Pitch Cylinder. Conformance of these ele-
ments is normally determined by the manufacturing
of the setting ring gages to the applicable setting plug

gage.

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

under (316 m—diamreteraretoosmattto-bepracticat:

4.7)2 Gage Blanks. GO and NOT GO (HI) solid
thread| ring gage blanks have been standardized for
varioup size ranges and pitches. (See ANSI B47.1.)
Length of gage thread is a minimum of four pitches.

4.7|3 The GO and NOT GO (HI) thread-setting
gage threads are stated in detail below and are sum-
marizdd in Tables 5, 7, and 11, and Fig. 8.

4.7/4 Thread Crests

4/7.4.1 The minor diameter of the GO setting
ring gage is equal to the minimum minor diameter of
the infernal thread.

417.4.2 The minor diameter of the NOT GO
(HI) sgtting ring gage is equal to the maximum minor
diameter of the internal thread.

4.7\.5 Thread Roots

4/7.5.1 The major diameter of the GO setting
ring gage shall be cleared beyond P/8\width of flat
by either an extension of the flanks)toward a sharp
vee o1 by a clearance cut of substantially P/8 width
and approximately central.

4,7.5.2 The major diameter of the NOT GO
tting ring gage shall be cleared by a clearance

4.7.9 Lead and Half-Angle. Lead and|half-an-
gle variations shall be within limits (spegified in
Table 7.

4.7.10 Incomplete Threads.  The feather edge
at both ends of the thread ring‘gage shall be femoved.
On gages larger than 1/2tn.nominal size, dr having
pitches coarser than 20 threads/in., not mpre than
one complete turn of thé’end threads shall be removed
to obtain a full-thread blunt start. On gages 1/2 in.
nominal size dnd smaller, or having pitches of 20
threads/in, or finer, a 60 deg. chamfer from the axis
of the gage(is acceptable in lieu of the blun start.

4.7.11 Identification. The GO and NOT GO
(HI) thread-setting ring gages should be identified by
nominal size, threads/in., thread series, GOlor NOT
GO, class on NOT GO; SETTING, PD, and pitch
diameter.
EXAMPLE:

1/4-20 (or .250-20) UNC GO SETTING PD.2175

1/4-20 (or .250-20) UNC-2B NOT GO SETTING [PD.2224

4.8 Plain Plug, Snap, and Indicating Gages
to Check Minor Diameter of Internil
Thread

4.8.1 Purpose and Use. The GO and NOT GO
(HI) thread gages of all designs are cleared af the root
but do not check the minor diameter of thel product
internal thread. Accordingly, the following para-
graphs (4.8.1 through 4.8.6) describe types|of plain
diameter gage or precision instruments used to check

pitch and minor cylinders of setting ring gages shall
not exceed the runout as stated hereinafter. The per-
missible minimum effective minor diameter as deter-
mined by runout (full-indicator movement) with re-
spect to the pitch cylinder subtracted from measured
minor diameter shall not be less than the specified
minimum minor diameter minus the sum of the W
gage tolerances for pitch and minor diameter for GO
setting gages, and minus twice the sum for NOT GO
(HI) setting gages.

24

e maximum- and minimum-material limits of the
minor diameter.

4.8.2 GO and NOT GO Plain Cylindrical Plug
Gages (Table 2 — Gage 3.1). Plug gages shall
be made to Z tolerances and as shown in Fig. 9. GO
shall be made to plus tolerance; NOT GO shall be
made to minus tolerance. GO cylindrical plug gage
must enter and pass through the length of the product
without force. NOT GO cylindrical plug must not
enter. See Table 8 for gage tolerances.
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Internal Thread

3 )

5

S

£

8 GO

2 NOT GO
Q

£

s

Made to Class Z tolerance
(See Table 8)

FIG. 9 MINOR DIAMETER LIMIT — CYLINDRICAL PLUG GAGES

The design of the GO and NOT GO. cylindrical or 180 deg. Size range for segment type is approxi-
plain pliig members has been standardized for various mately 3/16 in. to 2-1/2 in. in diameter. Abovg 2-1/2
anges, and pitches. See ANSDB47.1. in., gage contacts are plain diameter rolls. Another

design is the use of prism fingers for 3/16 in. sjize and

4.8.3 ldentification. The cylindrical gage shall larger with contacts at 180 deg. See Fig. 10|for de-
be marKed with the nominal size, threads/in., thread tails. In each design, the gages are set with cylindrical
series, GO or NOT GOxclass on NOT GO, and minor ring gages, outside micrometers, vernier calipers, or
diametef limits. a gap made with gage blocks and jaw accessories
EXAMPLE: Gage contacts are collapsed into tapped hole jand re-
1/4-20 (or .250:20) UNC GO.1960 leased to contact product minor diameter. Dinl indi-
1/4-20 (0r~250-20) UNC-2B NOT GO.2070 cator gages give the size of the product betwedn mini-
4.8 mum and maximum tolerance. Snap gages check the

OI C DY ance at

13). Precision instruments such as dial calipers, inside
micrometer calipers, pocket slide calipers, and vernier
inside calipers can also be used to measure the minor
diameter of product internal thread.

contact after being set to master.

4.8.6 Identification. After contacts have been

4.8.5 Snap (Table 2 — Gages 3.3 and 3.5) assembled in the snap or indicating gage, the assem-
and Indicating Gages (Table 2 — Gages 3.3 bled gage should be tagged with the nominal size,

3.5, and 5.2): Plain Diameter Gages for Check- threads/in., thread series, class, and minor diameter
ing Minor Diameter of Internal Thread. Gages are limits.

made to the individual gage manufacturer’s standard EXAMPLE:

with gaging contacts (segments or rolls) at 120 deg. 1/4-20 (or .250-20) UNC-2B.1960 — .2070

27
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TABLE 8 GAGE TOLERANCES FOR PLAIN CYLINDRICAL GAGES

Size Range, in. Tolerances, in. (Note 1)
Above To and Including XX X Y Z(Note 2) 1z
1 2 3 4 5 6 7
0.020 0.825 0.00002 0.00004 0.00007 0.00010 0.00020
.825 1.510 0.00003 0.00006 0.00009 0.00012 0.00024
1510 2510 08-00004 6-66068 6-00012 6-00016 666032
2.510 4.510 0.00005 0.00010 0.00015 0.00020 0.00040
4.510 6.510 0.000065 0.00013 0.00019 0.00025 0.00050
6.510 9.010 0.00008 0.00016 0.00024 0.00032 0.00064
9.010 12.010 0.00010 0.00020 0.00030 0.00040 0:00080
NOTES:
(1) Tolerances apply to actual diameter of plug or ring. Apply tolerances in accordange with Table 4.

@)

thread gages where design permits.

4.9

(/5]

nap (Table 2 — Gage 3.4) and Indicating
lable 2 — Gage 5.1) Gages to Check
ajor Diameter of Internal Thread

—

.1 Purpose and Use. The minimum major
diameter limit of the product internal thread is con-
siderefl acceptable when the product thread accepts
GO gdges. If further gaging is required, 4.9.2 describes
the types of gages used to check the maximum- and

conta¢ts are thread relieved rolls at 120 deg. See Fig.
11, sketch (b). Anether design is the use of conical
conta¢t on one finger and two “best size” thread balls
on other contact as shown in Fig. 11, sketch (¢). In
each gesign;.the indicating gages are set with cylin-
drical|ring_gages, outside micrometers, vernier cali-
pers, 1 i acces-

Symbols XX, X, Y, Z, and ZZ are standard gage tolerance classes.
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 masters.for/setting indicating

threads/in.,~thread series major diameter limits, and
MAJOR.DIAMETER INTERNAL.
EXAMPLE:

14-20 (or .250-20) UNC

G0.250 NOT GO (Customer’s Specifications)

MAJOR DIAMETER INTERNAL

4.10 Functional Indicating Thread Gageés
for Internal Thread (Table 2 —
Gages 4.1 and 4.3)

4.10.1 Purpose and Use. The GO indicating
thread gage (4.1 and 4.3) inspects the maximum-ma-
terial GO functional limit and size, A; and|A,, and
the NOT GO (HI) functional diameter limit and size,
B, and B,, of product internal thread. By the use of
segments, rolls, or fingers, the gage is also|used to
check roundness of pitch cylinder. Some fypes of
indicating gages are set by using thread-set{ing ring
gages. See 4.7. Other types may be set with pLain ring
gages or with gage blocks and jaws. Readifgs indi-
cate the position of product thread within the toler-
ance range.

sories. Gage contacts are collapsed into tapped hole
and released to contact product major diameter. Dial
indicator gages give the size of the product between
minimum and maximum tolerances. Snap gage checks
the major diameter limit by sensing the resistance at
contact after being set to master.

4.9.3 |dentification. After contacts have been
assembled in the snap or indicating gage, the assem-
bled gage should be tagged with the nominal size,

28

4.10.2 Basic Design. Indicating gages have three
contacts at 120 deg. or two contacts at 180 deg. Gages
are made with segments, rolls, or fingers with the
length of the functional GO gaging elements equal
to the length of the standard GO thread plug gage.
Internal product threads less than 3/16 in. in diam-
eter are not practical to check with indicating gages.

4.10.3 Thread Form. The specifications for
thread form on GO functional segments, rolls, or fin-
gers are summarized in Table 4 and Fig. 12.
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Segments

\
Mingr
¥ Giameter

(a) Three or Two Point Contact

Internal Thread

]

Rolls

\
Minor
‘ diameter

{b) Three or Two Point Contact

5 . 4 3
+ 53 Gé; Prism fingers
\ mn| [ ° =X
“M ¥y

{c)

FIG. 10 INDICATING PLAIN DIAMETER GAGES — MAX.-MIN. MINOR DIAMETER
LIMIT AND SIZE
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max.

Three threads

Segments

(a)

P/24

Three ribs  max.

Rolls

(c}

AR

FIG. 11 SNAP AND INDICATING DIAMETER GAGES — MAX.-MIN. MAJOR DIAMETER
LIMIT AND SIZE
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4.10.4 Thread Crests. The major diameter of
the GO segments, rolls, or fingers are equivalent to
a P/8 flat with a plus gage tolerance. The thread
crests shall be flat in an axial plane and parallel to
the axis of the segment, roll, or finger.

4.10.5 Pitch Cylinder. The pitch cylinder of the
segments; ; T i
within [the gage pitch diameter limits specified in
Table §.

4.10.6 Lead and Half-Angle Variations. Lead
and half-angle variations on thread of segments, rolls,
and fingers shall be within the limits specified. See
Table 4.

4.1Q0.7 Thread Roots

4.10.7.1 The minor diameter of the GO
threadgd segments, rolls, or fingers shall be cleared
beyond a P/8 width of flat either by extension of the
sides off the thread toward a sharp vee or by an under-
cut no greater than P/8 maximum width and approxi-
mately [central.

4.10.8 Runout. The pitch and major cylinders
of the threaded portion of the GO segments or rolls
shall npt exceed the runout as determined by mea-
suremehts of runout (full-indicator movement)-on
each gdging member, with respect to pitch cylinder.
Runout shall not exceed one-half X gage major di-
ameter [tolerance.

4.10.9 ldentification. The gdging elements, seg-
ments, folls, or fingers shall be{dentified by the nom-
inal sizf and threads/in. When) indicating gage is as-
sembled with proper comtacts, the gage should be
tagged |with the nominal size, threads/in., thread
series, ¢lass, PD, and\pitch diameter limits.

EXAMPLE:
1/4-20 (or .250<20) UNC-2B PD.2175-.2224

ANSI/ASME B81.2-1983
AN AMERICAN NATIONAL STANDARD

tolerance range. Other types may be set with gage
blocks and jaws, plain ring gages, or measuring
machine.

4.11.2 Basic Design. Indicating gages have three
contacts at 120 deg. or two contacts at 180 deg. Gages
are made with segments, rolls, or ball design with

X X . ) Ype) o
ball only (thread groove diameter type). M 19 fmprac-
tical to attempt checking internal product |threads
smaller than 3/16 in. with indicating gages.

dard. See Figs=I3 and 14.

4.11.5.Identification. The gaging eleme
ments, “tolls, or ball fingers should be markgd with
nominal size and threads/in. When gage is asgembled
with proper gaging contacts, the indicatirlg gage
should be tagged with the nominal size, threads/in.,
thread series, class, PD, and pitch diameter.

EXAMPLE:
1/4-20 (or .250-20) UNC-2B PD.2224

4.12 Indicating Runout Thread Gage for

Internal Thread (Table 2 — Gage 4[7)

4.12.1 Purpose and Use. This indicating gage
inspects the runout of the minor diameter to t{e pitch
diameter of the product internal thread. Readjngs in-
dicate the position of product minor diamete} to the
pitch diameter, M,, within the tolerance specified.
4.12.2 Basic Design. Indicating gages haye three
contacts, one plain and two threaded, at 120 deg.; or
two contacts, one plain and one threaded,|at 180
deg. See Fig. 15, sketch (a). The range of segrpents is

4.11 Minimum-MateriaHndicatingThread

Gages for Internal Thread
(Table 2 — Gages 4.5 and 4.6)

4.11.1 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, or balls, the
gage is also used to check roundness and taper of pitch
cylinder. Some types of indicating gages are set by
using a thread-setting ring gage. See 4.7. Readings
indicate the position of product thread within the
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3/16 in. and larger; the range of rolls is 1-3/4 in. and
larger.

The ball-type indicating gage has two balls on one
contact engaging two threads, and one contact has a
plain prism shaped finger 180 deg. apart from the ball
contact. See Fig. 15, sketch (b): therangeis 5/8 in. and
larger.

The indicating gage is set by a GO setting ring gage
(see Fig. 8) with plain gaging contact on minor diam-
eter of thread ring gage and the thread contact on
pitch diameter of ring thread gage.
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36


https://asmenormdoc.com/api2/?name=ASME B1.2 1983.pdf

GAGES AND GAGING FOR
UNIFIED INCH SCREW THREADS

4.12.3 Thread Form. The specifications for
thread form on vee segments or rolls are summarized
in Fig. 15. Plain contacts have line bearing on minor
diameter of product. Balls are “best size” thread ball
contacting thread at pitch line.

4.12.4 Thread Crests. The thread crestsshall be
flat in an axial plane and parallel to axis of segment

ANSI/ASME B1.2-1983
AN AMERICAN NATIONAL STANDARD

of variation for each individual element becomes
known is called single thread element variation
differential.

4.13.2 Cumulative Thread Element Varia-
tion Differential. Indicating gages have either three

or roll.

4.12.5 Lead and Half-Angle Variations. Lead
and half-angle variations on threaded segments or
rolls shall be within the limits specified. See Table 6.

4.12.6 identification. The gaging elements, seg-

olls, or ball finger should be marked with the
size and threads/in. When gage is assembled

EXAMPLE:

, and form.
ifferential gaging, two methods are used for

ife., zero variation inlead (including helical
ank angle, taper;and roundness] are these

sizes: These are the two extreme sizes of
uet-screw thread. One of the sizes, pitch di-

rolls as shown in Figs. 12 and 16, sketch (a)

functional size indicating reading, Z.(The i
ing gages with cone and vee segments‘or ro
one thread pitch engagement at pitch' diameter line,
Fig. 13, and thread groove diameter type, Kig. 14,
sketch (a) or (b), or both, shown in Fig. 16, sketches
(c) and (d), give the piteh\diameter size indicating
reading, X. The difference 'in the indicator readings,
X — Z, between the twoitypes of gages gives the cumu-
lative form differential reading which corresppnds to
the pitch diameter equivalent, A D2Cs, for the [combi-
nation of lead, helix, flank angle, roundness, and taper
variations on' the product thread. See Fig. 16

4:13.3 Single Thread Element Va
Differential
4.13.3.1 Lead (Helix) Differential Reading.
The indicating gage reading, Y, using the full-form
thread segments or rolls with one thread piich en-
gagement, similar to Figs. 12 and 16, sketch (b), is
compared to the reading, Z, using the functional size
gage shown in Figs. 12 and 16, sketch (a). The dif-
ference between the measured values, Y — Z/ is the
lead differential reading which corresponds |to the
pitch diameter equivalent, AD,\, for the leagd and
helix variation of the product thread.

4.13.3.2 Flank Angle Differential Re
The indicating gage reading, X, using segm

iation

(c), is compared to reading, Y, using the fu
thread segments or rolls, similar to Figs. 12
sketch (b). Both designs have one thread pitch en-
gagement. The difference between the measur¢d val-
ues,— X —Y i i i ading

ameter, is the size of the thread pitch diameter with
essentially zero variation in all other thread elements,
while the other size, GO functional size, is the size
of the thread with the effects of all variations in all
other thread elements added to the pitch diameter.
The numerical difference between these two sizes is
called a cumulative thread element variation differ-
ential and represents the diametral effect of the total
amount of thread element variations.

The inspection process that further refines the total
amount of thread element variationso that the amount

37

which corresponds approximately to the pitch diam-
eter equivalent, A D,x, for the combined flank angle
variation on the product thread.

4.13.3.3 Roundness and Taper Differential
Readings. By the use of full-form thread segments
or rolls with one thread pitch engagement, similar to
Figs. 12 and 16, sketch (b); cone and vee segments or
rolls, Figs. 13 and 16, sketch (c); or thread groove di-
ameter type, Figs. 14, sketch (a) or (b), and 16, sketch
(d), the roundness and taper of pitch cylinder is
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¥ for more
details}
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Pitch diameter

&
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Y

also used for lead and
angle analysis

Two or'Three

N

////////////7
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Product Internal Thread

Product Internal Thread

/l

Full-Form Vee Contact /
IIIVIIIIIIIIII I 4

[/ ii-Form Cone c]mtath
NN 7

Similar
to
Fig. 12

Pitch diameter

@ b)

"7

« Product Internal Thread

" 1

AD, . = X-Z = cumulative form
differential analysis

ADg) = Y-Z = individual element
analysis for lead variation

ADgq = X-Y = individual element
analysis for angle variation

T
Indicator reading
measured {c) or (d)
pitch diameter
X

(c) used for
angle analysis only

Vee contact
(See Fig. 13)

(e (See Fig. 14)  (d)

Rad. contact

FIG. 16 INDICATING THREAD GAGES — DIFFERENTIAL GAGING
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checked. Rotate the product between contacts at
different axial locations on thread for maximum
difference in roundness and taper 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 measure-
ments.

ANSI/ASME B1.2-1983
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Cone and vee
NOT GO (HI) profile
or PD contact

Y‘(see Fig. 3 or 13}

4.13.4 Thread Form. The functional segments
or rolls, Fig. 16, sketch (a), are described in 4.10. The
full-fofm one thread vee segment or roll, Figs. 12
and 14, sketch (b) upper contact, has a depth of thread
equivdlent to the functional type, but relieved on the
outsidp thread flanks. The full-form cone segment or
roll, Higs. 12 and 16, sketch (b) lower contact, has a
P/8 flat on outside diameter. The cone and vee seg-
ments|or rolls, Fig. 16, sketch (c), are described and
shown| in Fig. 13. Thread groove diameter type, Fig.
16, sketch (d), is described and shown in Fig. 14.

4.18.5 Identification. The gaging elements, seg-
ments{ or rolls should be identified by nominal size
and threads/in. Indicating gages, assembled with
propet contacts, should be tagged with nominal size,
threadls/in., thread series, class, and the type of dif-
ferential reading specified above.

4.14 Pitch Micrometers (Table 2" —
ages 6 and 7)
4.14.1 Purpose and~Use. Inside micrometers,
caliper| type, are direct\'réading measuring instru-

Balls
(Table 2 — Gage 8)

Vieasuring

4.15.1 Purpose and Use. One indicating gage
using thread-measuring balls as gaging elements
inspects the pitch diameter of the internal thread. It
is shown in Fig. 14, sketch (a). Special fixturing and
ball probes may be required when using a three-axis
coordinate measuring machine for internal mea-
surement of pitch diameter. See Appendix B9 and
B10 for more information on thread-measuring balls.
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/ N\

2 3 4 —

[

e

Inside Micrometer
Caliper Type
(Réf. Table 2 — B4, B, Cy, Co,
Eq, Ep, Gy, Go)

FIG.17 INSIDE MICROMETER, CALIPERTYPE

4.16 Optical Comparator and Toolmaker’s
Microscope (Table 2 — Gage 9)

4.16.1 Purpose and Use. The optical ¢ompar-
ator magnifies and projects the thread profile on a
screen. Internal threads are checked using

added to the measured flank angle observed
to the lead angle. For most standard sin
threads, the correction factor is less than 0 deg., 5 min.

overlay charts. Flank angles, thread crest and root
flats, root radius, other groove and ridge dimensions,
and axial plane pitch and lead may be checked. Major,
minor, and pitch diameters are identified, then mea-
sured using table traverse readouts.

4.16.2 The toolmaker’s microscope is similar in
function to the optical comparator but does not in-
clude screen projection or overlay charts. Magnifi-
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cations are generally lower than those of optical com-
parators. Profile reticules are used in place of charts.

4.17 Profile Tracing Instrument
(Table 2 — Gage 10)

GAGES AND GAGING FOR
UNIFIED INCH SCREW THREADS

4.20 Miscellaneous Gages and
Gaging Equipment

4.20.1 The description of internal gages in 4.1
through 4.19 is definitely not a complete catalog of
the various types available for inspection purposes.
The gages not described above may be used provided
they adhere to the standard thread practice noted in

; —Themstrumrent—in=
thread contour to an accuracy of 0.0002 in. for

ds of 0.1875 in. and larger at magnifications
5X to 100X.

4.18 Surface Roughness Equipment

(Table 2 — Gage 14)

4.18.1 Purpose and Use. Measurement of sur-
face goughness on screw thread flanks is usually made
with an instrument which traverses a radiused stylus
across the lay. The stylus displacement due to the
surfage irregularities is electronically amplified<and
the meter reading displays the arithmetical average
roughness height in microinches (see ANSI B46.1,
Surfgqce Texture: Surface Roughness, Waviness, and
Lay)| Some instruments produce a chart of the traced
path |which shows the peak-to-vdlley heights of the
surfage irregularities. Special fixturing is required to
position and guide stylus ovér thread surface.

4.19| Roundness-Equipment

(Table 2 =-Gage 15)

4.19.1 Purpose and Use. There are two types
of precision roundness measuring instruments: pre-
cision) rotary tables and precision spindles. A special

this Standard (i.e., truncation, form of thread, tol-
erance, etc.) and have producer and’|consumer
agreement.

5 TYPES OF GAGES+FOR PRODUCT
EXTERNAL THREAD

5.1 GO Working Thread Ring Gages
(Table 1,— Gage 1.1)

5.1.1 Purpose and Use. The GO thLead ring
gage inspects the maximum-material GO functional
limit, Ay of product external thread. The GO thread
ring,gage when properly set to its respective ¢alibrated
thread-setting plug represents the maximunL-material
GO functional limit of the product externgl thread,
and its purpose is to assure interchangeable assem-
bly of maximum-material mating parts.

Adjustable GO thread ring gages must bel set to the
applicable W (see Table 5, Note 2) tolerance-setting
plugs. The product thread must freely ent¢r the GO
thread ring gage for the entire length of thd threaded
portion. The GO thread ring gage is a chmulative
check of all thread elements except the major(diameter.

limit or GO thread ring gage is made to the prescribed
maximum-material limit of the product thread, and
the gaging length is equal to the thickngss of the
thread ring gage.

5.1.2 Basic Design. The maximu:}-material

5.1.3 Gage Blanks. For practical and|economic
reasons, the designs and thicknesses of thread ring
gages have been standardized for various sjze ranges

stylus coupled to an electric unit records the out-of-
roundness on a circular chart as it traces around the
internal cylindrical surface of the workpiece. The
instrument provides a series 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 for other methods for checking round-
ness, see ANSI B89.3.1, Measurement of Out-of-
Roundness.

40

and pitches (see ANSI B47.1 or Table A4).

5.1.4 Thread Form. The specifications for thread
form are summarized in Table 4 and Fig. 18.

5.1.5 Thread Crests. The minor diameter of the
GO thread ring gage shall be equal to the maximum
pitch diameter of the product external thread minus
H/2 with a minus gage tolerance. This corresponds
to a width of flat of P/4. The thread crests shall be
flat in an axial section and parallel to the axis.

{Section 5 continues on p. 127.)
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