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FOREWORD

When created prior to 1895, Acme screw threads were intended to replace square thréads
and a variety of threads of other forms used chiefly for the purpose of traversing motion
on machines, tools, etc. Acme screw threads are now extensively used for a variety of
purposes. Long-length Acme threads are used for controlled movements on machine tools,
testing machines, jacks, aircraft flaps, and conveyors. Short-length threads are dsed on valve
stems, hose connectors, bonnets on pressure cylinders, steering mechanisms, and camera
lens movement.

The Standards Committee on the Standardization and Unification ‘of- Screw Threads, Bl,
was organized in June 1921, with the Society of Automotive Engineers and the American
Society of Mechanical Engineers as joint sponsors under thé/procedure of the American
Standards Association (ASA), now the American National~Standards Institute (ANSI). This
Committee was reorganized in May 1929, and its work was_divided among five Subcommittees
as follows: No. 1 on Scope and Arrangement of American Standard; No. 2 on Terminology
and Form of Thread, Except Gages; No. 3 on Special Threads and Twelve Pitch Series,
Except Gages; No. 4 on Acme Threads, Except*Gages; and No. 5 on Screw Thread Gages.

National standardization of Acme screw threads in the United States was begun in 1932
when Subcommittee No. 4 on Acme Threads of Standards Committee B1 held its first
meeting in New York. A report was presented on the types of Acme threads and the range
of sizes and pitches in use in this country. It was prepared by C. W. Bettcher with the
assistance of F. L. Woodcock. This report developed into a draft standard and was finally
approved as an American Stdndard with the designation ASA B1.3-1941. It contained a
section of introductory notes, and tables covering general purpose screws and general purpose
nuts, basic dimensions ef general purpose Acme threads with special and standard pitches,
basic dimensions of 29-deg stub thread, measurements over three wires for Acme threads,
basic dimensions of 60 deg stub thread, and basic proportions for modified square thread.

In December (1942, to meet the war emergency, the National Aircraft Standards Committee
of the Aeropautical Chamber of Commerce requested the ASA to consider the setting up
of an American War Standard for special Acme screw threads for use in aircraft construction.
Recognizing the vital importance of aircraft production to the war effort, the ASA initiated
thiseproject at once and organized a Special Committee to develop the Standard. Drafts of
this proposed American War Standard were submitted, first on behalf of the National Aircraft
Standards Committee and later by D. R. Miller of the National Bureau of Standards. The
latter draft, which was submltted also to the Interdepartmental Screw Thread Commlttee

the development of the Amertcan War Standard The ﬁnal draft dated November 20 1944
was unanimously approved by the members of the ASA War Committee on Acme Threads
and the General ASA War Committee on Screw Threads. This draft received final ASA
approval on January 9, 1945, and was designated American War Standard B1.5-1945.

In April 1946, the Subcommittees of the Standards- Committee were reorganized to take
over the job of the ASA War Committees. Subcommittee No. 2 on Acme and Stub Acme
Threads revised the War Standard on Acme Screw Threads and, on March 31, 1948,
distributed the January 1948 draft to industry for criticism and comment.
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The final draft of the proposed revision to the 1945 Edition of this Standard was completed
in June 1951. It was submitted to Standards Committee B1 for letter ballot on September
17, 1951, and was approved with minor amendments. Following approval by the sponsor
organizations, the proposed Standard was submitted to the ASA for approval and designation
as an American Standard. This was granted May 7, 1952.

The next revision added the no allowance Class 5G thread. Approval by ANSI was
granted on March 26, 1973. Corrections were made in the revision approved May 11, 1977.

Data for Classes 5G, 5C, and 6G was transferred to Appendices D and E for reference,

and this revision was approved by ANSI on January 11, 1988.

The present revision to the Standard includes the addition of gage tables and drawings
for Gaging Systems 21, 22, and 23, table changes to conform to ASME B1.30M, lead and
angle tolerances for product threads, measurement uncertainty values for Acme thread gages,
and descriptions and drawings for indicating gages. The pitch diameter compensation”table
and text were deleted and replaced with data on standard gage blanks for gage length with
text on pitch diameter adjustment for gage length over two diameters. Table valués’of gage
dimensions for general purpose and centralizing Acme threads were added,»along with
formulas to determine diameters of multiple-start threads. Recommendation-in the use of
formulas and examples to calculate pitch diameter measurement over~wires was revised.
Additionally, the Appendix contains revision of alternate centralizing Acme threads and of
multiple-start threads, and was expanded to include ball meastirement of internal pitch
diameter, limit gaging of setting ring gages, gaging of problem afeas, Acme tolerances over
5 in., and means for determining limits of size for special.diameter/pitch combinations.

This Standard was approved by the American National, Standards Institute on December
9, 1997.
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ASME B1.5-1997

ACME SCREW THREADS

1 GENERAL

(d) Centralizing Acme Threads, Classes 5C and 6C.
See Appendix D

ThisStandard provides for two general applications of
Acmg threads: namely, general purpose and centralizing.

The limits and tolerances in this Standard relate to
singlg-start Acme threads and may be used, if considered
suitabjle, for multiple-start Acme threads. The latter
threads are used to provide relatively fast traversing
motidn when necessary.

The three classes (2G, 3G, and 4G) of general
purpdse threads have clearances on all diameters for
free movement. This thread relies on the thread flanks
to mgintain concentric operation.

The three classes of centralizing threads have a
limitgd clearance at the major diameters of the external
and internal threads so that a bearing at the major
diamdter maintains approximate alignment of the thread
axis 4nd prevents wedging on the flanks of the threads.

For any combination of the three classes of threads
covergd in this Standard, some end play or backlash
will fesult. This is unavoidable for interchangeable
products. When backlash or end play is objectionable,
some [mechanical means should be provided to eliminate
the condition. In any case, sufficient end play~must be
left t¢ provide a close running fit.

In jaddition to limiting dimensions fer ‘the standard
series| of diameters and pitches of "Acme single-start
threads, tables of tolerances, il terms of pitch and
diamgter, provide for a wide(choice of diameters for
a given standard pitch. By )using the formulas for
diamgter and pitch increments, the pitch diameter toler-
ances| for special diameters and pitches can be deter-
mined for each class. Formulas and data are also
provided for allowances on external threads and major
and minor diameter allowances and tolerances.

Th¢ Appendices provide text and dimensions on the
following:

(e) Three-Wire Method of Measuremén] of Pitch
Diameter of 29 deg External Acme Screw_Threads. See
Appendix E.

(f) Ball Methods for Internal Pitch Diameter Mea-
surement of 29 deg Acme Screw“Threads. See Appen-
dix F.

(g) Go Gage Compensation, Calculation| of Flank
Angle, Limit Gaging“-of Setting Rings, ard Gaging
Problem Areas. See\Appendix G.

(h) Tolerances for Acme Screw Thread Gpages Over
5 in. See Appendix H.

(i) Determining Limits of Size for Special|Diameter/
Pitch Combinations. See Appendix L.

1-1“Scope

This Standard provides specifications, formulas, and
tables.

1.2 Federal Government Use

When this Standard is approved by the D}epartment
of Defense and federal agencies and is ingorporated
into FED-STD-H28/12, Screw Thread Stapdards for
Federal Services, Section 12, the use of thi$ Standard
by the federal government is subject to all the require-
ments and limitations of FED-STD-H28/12.

1.3 References

The latest issues of the following publicafions form
part of this Standard to the extent specified herein.

ASME B1 Technical Report: Measurement Uncertainty
for 60 deg Screw Thread Gage Element
ASME B1.2, Gages and Gaging for Unified Inch Screw

(a) Alternate Centralizing Acme Threads. Appendix
A uses the minor diameter to ensure concentric oper-
ation. ‘

(b) Multiple-Start Acme Threads. Appendix B in-
cludes formulas for limits of size. Multiple-start threads
may require additional allowances and/or tolerances for
satisfactory operation.

(c) General Purpose Acme Threads, Class 5G. See
Appendix C.

Threads

ASME BI1.3M, Screw Thread Gaging Systems for
Dimensional Acceptability — Inch and Metric Screw
Threads (UN, UNR, UNJ, M, and MIJ)

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

ASME B1.30M, Screw Threads — Standard Practice
for Calculating and Rounding Dimensions

ASME B47.1, Gage Blanks
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1.4 Reference Temperature

The reference temperature is 68°F (20°C) for dimen-

ACME SCREW THREADS

distance traversed in one revolution of a screw thread.
On multiple-start threads, the lead equals pitch
multiplied by the number of starts.

2.3 Height of Thread

The basic height of the thread is equal to one-half
of the pitch.

sions listefl.

1.5 Units of Measure

All dimensions and values are expressed in inches
unless othgrwise noted.

1.6 Termlinology

Definitigns, terms, and symbols relating to Acme
screw threpds are found in ASME B1.7M. Explanation
of ISO fupdamental deviation symbols used for allow-
ance in this Standard are:

EI: lowel deviation, internal thread allowance (funda-
mental deyiation).

es: uppet deviation, external thread allowance (funda-
mental deviiation); es is always negative for an allowance
fit or zero| for no allowance.

1.7 Computer-Generated Size

All computer-generated values for standard \sizes
herein are |identical to previous Acme publications! For
a nonstandard nominal size, D, apply the mext larger
nominal sife given in the table. For computer.calculation
of Acme product and gage size or tolerance, use ASME
B1.30M and formulas herein. PartieS should be advised
in contracf.

2 SPECIFICATIONS \FOR GENERAL PURPOSE
ACME|SCREW ,THREADS

2.1 Angle of-Thread

The incloded—amgtebetwee e e
measured in an axial plane, shall be 29 deg. The line
bisecting this 29 deg angle shall be perpendicular to

the axis of the screw thread.

2.2 Pitch and Lead of Thread

The pitch of the thread is the distance, measured
parallel to its axis, between corresponding points on
adjacent thread forms. The lead of a thread is the

2.4 Thickness of Thread

The basic thickness of the thread profile ‘at the |pitch
line is one-half of the pitch.

2.5 Allowance (Minimum Clearance) at Mpajor
and Minor Diameters

A minimum diametral \clearance is provided 4t the
minor diameter of all threads by establishing the faxi-
mum minor diameter of the external thread 0.020 in.
less than the basi¢’ minor diameter for 10 threafls/in.
and coarser,;and 0.010 in. less for finer pitches.

A minimum diametral clearance at the major diafneter
is obtained by establishing the minimum major diafneter
of thelinternal thread 0.020 in. greater than the jpasic
major diameter for 10 threads/in. and coarser, and §.010
in/ greater for finer pitches.

2.6 Chamfers and Fillets

External threads may have the crest corners chan]fered
at an angle of 45 deg with the axis to a maximum
depth of P/15. This corresponds to a maximum yidth
of chamfer flat of 0.0945P.

The internal and external threads may have opf{ional
fillets; see Fig. 3.

2.7 Basic Thread Form Dimensions

The basic dimensions of the Acme thread forh for
the most generally used pitches are given in Table 1.
The basic thread profile is symmetrical and is illusfrated
in Fig. 1. Design profiles are shown in Fig. 2.

Series

A selected series of diameters and associated pitches
of Acme threads, listed in Table 2, are recommended
as preferred. These diameters and pitches have been
carefully selected to meet present needs with the fewest
number of items in order to reduce to a minimum the
inventory of both tools and gages. For sizes over 5
in., see Appendix H.
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TABLE 1 GENERAL PURPOSE ACME SCREW THREAD FORM, DESIGN DIMENSIONS

Width of Flat at:

Height of Total Height of Thread
Threads/ Thread Thread, Thickness  Crest of Internal Root of Internal Thread,
in., Pitch, {Basic), h, = h + Y% Allowance {Basic), Thread (Basic), F., = 0.3707 P - 0.259
n P h = PJ2 [Note (1}] t= Pf2 F.,, = 03707 P x Allowance [Note (1)]
16 0.06250 0.03125 0.0362 0.03125 0.0232 0.0206
14 0.07143 0.03571 0.0407 0.03571 0.0265 0.0239
12 008333 0.04767 0.0467/ 0.0476/ 0.0309 0.0283
10 0.10000 0.05000 0.0600 0.05000 0.0371 0.0319
8 0.12500 0.06250 0.0725 0.06250 0.0463 0.0411
6 0.16667 0.08333 0.0933 0.08333 0.0618 0.0%66
5 0.20000 0.10000 0.1100 0.10000 0.0741 0.0689
4 0.25000 0.12500 0.1350 0.12500 0.0927 0.0875
3 0.33333 0.16667 0.1767 0.16667 0.1236 0.1184
20, 0.40000 0.20000 0.2100 0.20000 0.1483 0.1431
2 0.50000 0.25000 0.2600 0.25000 0.1853 0.1802
1V, 0.66667 0.33333 0.3433 0.33333 0.2471 0.2419
1V 0.75000 0.37500 0.3850 0.37500 0.2780 0.2728
1 1.00000 0.50000 0.5100 0.50000 0.3707 0.3655
NOTE:

(1) Ske Table 4.

2.9 LClassification and Tolerances, General

Purpose Acme Threads

THere are established herein three classes of threads
for general purpose: 2G, 3G, and 4G.

THese classes, together with the accompanying speci-
fications, are for the purpose of ensuring interchangeabil-
ity of Acme threaded parts. Each user is free to select
the ¢lasses best adapted to his particular needs. It is
suggested that external and internal threads of the same
class| be used together for general)purpose assemblies,
Clas§ 2G being the preferable choice. If less backlash
is dgsired, Classes 3G and.4G are provided.

2.10| Basic Diameters

THe maximum\major diameter of the external thread
is bgsic andiS the nominal size for all classes. The

um-pitch diameter of the internal thread is basic

minimum minor diameter of the internal thread. It is
equal to the basic major diameter minus twice the

basic thread height, 2h.

2.11 Length of Engagement

The tolerances specified herein are applicable to all
lengths of engagement not exceeding twice the basic

major diameter.

2.12 Tolerances

2.12.1 Tolerance Zone Definition. Thg definition
of the Acme thread is dimensioned by pitdh diameter
reference locations in perfect 29 deg thread forms with

crest and root limited by the corresponding
minor diameters with comer fillet limita
tolerance zone between the maximum and
thread profiles defines the thread. There are
limitations, within the tolerance zone, on th
flank angle and lead.

major and
ions. This
minimum
additional
e elements

2.12.2 Tolerance Direction. The tolgrances on

diameters of the internal thread are plus, be

ng applied

from the minimum sizes to above the minifnum sizes.

The tolerances on diameters of the exter

nal threads

are minus, being applied from the maximum sizes to

below the maximum sizes.

br Diame-

2.12.3 Tolerances on Major and Min

ameters of

external and internal threads are based on the data in

Table 3; the values are listed in Table 4.

2.12.4 Tolerance on Pitch Diameter. The pitch
diameter tolerances for an external and internal thread
of a given class are the same. These tolerances determine
the tolerance zone included between the maximum and
minimum boundary limits. The tolerance Classes 2G,

3G, and 4G are given in Tables 5, 6, and 7

. The ratio


https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf

ASME B1.5-1997 ACME SCREW THREADS

\.Ad— 0.3707P

/
29 deg
0.5P
h
I [ 14.5 deg 1
‘T 0.25P
/ —_
5P -
0.5 i
l 0.25P
0.5P
|
— 0.3707P
\ !
!
D)d
P -
D_,d
| 22
- D ,d
90 deg !
\ Axis of thread
D = basic major diameter, internal thread
Dy = basic minor diameter, internal thread
D5 = basic pitch diameter, internal thread
P = pitch
d = basic major diameter, external thread
—=—basie-minor-diameter—external-thread

dy = basic pitch diameter, external thread
h = basic thread height

FIG. 1 PROFILE FOR ACME SCREW THREAD
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Fon, = basic width of flat of crest of in
= 0.3707P
Fes = width of flat of crest of external thread
= 0.3707P — 0.259 X pitch diameter allowan xternal thread
F.n = 0.3707P — 0.259 X {major diameter allowan internal thread)
F.s = 0.3707P — 0.259 X {minor diamet II owance o ternal
thread — pitch diameter IIwaoe exter Ih ad)
P = pitch
h = basic height of thread
= P[2
n = number of threads/in.
& = 14 deg 30 min
20 = 29 deg

FIG. 2 DESIGN PROFILE FOR EXTERNAL AND INTERNAL GENERAL PURPOSE ACME THREAD
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FIG. 3 DISPOSITION OF ALLOWANCES, TOLERANCES, AND CREST CLEARANCES FOR GENERAL
PURPOSE SINGLE-START ACME THREADS (ALL CLASSES)
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TABLE 3 TOLERANCES ON MAJOR AND MINOR DIAMETERS OF
GENERAL PURPOSE EXTERNAL AND INTERNAL SINGLE-START THREADS

Minor Diameter

Major Diameter

Type of Thread External Thread Internal Thread External Thread Internal Thread

General purpose  0.05 P 0.020 in. for 10 1.5 x pitch 0.05 P
(all classes) [Note (1)] pitch and diameter [Note (1)]
(0.005 in., coarser; tolerance {0.005 in.,
min.) 0.010 in. for min.)
finer pitches
NOTE:

(1) To avoid a complicated formula and still provide an adequate tolerance, the pitch factor is
used as a base with the minimum tolerance value set at 0.005 in.

TABLE 4 TOLERANCES AND ALLOWANCES'FOR

MAJOR AND MINOR DIAMETERS, GENERAL PURPOSE ACME SINGLE-START SCREW THREADS

Tolerance on Tolerance on Major Diameter

Allowance From Basic: . .
Minor Diameter,

Minor Diameter, All External All Internal Minus on
Threads (Minus) [Note (2)] Threads (Plus), External Threads,
Threagls/ 0.05P 0.05P

in, p Major Diameter, Internal (Min. = 0.0054n.) (Min. = 0.005 in.) Plus on
[Note {1)] Threads (E/) (Plus) [Note (3)] [Note {4)] [Note (4)] Internal Threads

16 0.010 020050 0.0050 0.010

14 0.010 0.0050 0.0050 0.010

12 0.010 0.0050 0.0050 0.010

10 0.020 0.0050 0.0050 0.020

8 0.020 0.0062 0.0062 0.020

6 0.020 0.0083 0.0083 0.020

5 0.020 0.0100 0.0100 0.020

4 0.020 0.0125 0.0125 0.020

3 0.020 0.0167 0.0167 D.020

2 0.020 0.0250 0.0250 p.020

GENERAL NOTE: Tolerangé.on minor diameter of all external threads is 1.5 times pitch diameter tolerance.

NOTES:

(1) Intermediate pitches take the values of the next coarser listed pitch.

(2) The minimum clearance at the minor diameter between the internal and external thread is equal to values in the second

cojumn.

(3) Thie minimur,clearance at the major diameter between the internal and external thread is equal to values in the second

cojumn.

(4) To|lavaid-a.complicated formula and still provide an adequate tolerance, the pitch factor is used as a base with th¢ minimum

tolerance value set at 0.005 in.

of the pitch diameter tolerance of Classes 2G, 3G, and
4G are 3.0, 14, and 1, respectively. Pitch diameter
tolerance is equal to the pitch increment plus the
diameter increment.

Class 2G pitch diameter tolerance = 0.030VP + 0.006VD
Class 3G pitch diameter tolerance = 0.014VP + 0.0028VD

Class 4G pitch diameter tolerance = 0.010VP + 0.002VD

where
D = nominal major diameter
P = pitch

Pitch diameter tolerance on product threads includes
the effects of all variations in thread form and profile
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TABLE 5 PITCH DIAMETER TOLERANCES

FOR SINGLE-START ACME SCREW THREADS, CLASSES 2G AND 2C

Pitch
Increment, . .
Threads/ Nominal Diameter [Note (2)]
in., 0.030 /1/n
n [Note (1)] Ya %16 % [/ Y % A %
16 0.007500 0.010500 0.010854 0.011174 0.011469  0.011743  0.012243  0.012696
14 0.008018 0.011372 0.011692 0.011987  0.012261 0.012761  0.013214 _ 0.0/13630
12 0.008660 0.012334 0.012629 0.012903  0.013403  0.013856 ~,0.0014272
10 0.009487 0.013161 0.013456  0.013730  0.014230  0.014683))\ ~0.015099
8 0.010607 0.014850  0.015350 0.015803  0.016219
6 0.012247 0017443  0.0117859
5 0.013416 0.019028
4 0.015000
3 0.017321
2% 0.018974
2 0.021213
1% 0.024495
1Y% 0.025981
1 0.030000
Diametei Increment,

0.006 [p ——>

0.003000 0.003354 0.003674 0.003969 * 0.004243 0.004743 0.005196  0.005612

[Npte (1)]
Pitch
1 , ,
Threads/ ncrem?ﬁ Nominal Diameter [Note (2)]
in., 0.030 /1/n
n [Note (1)1 1 1% 1V, 1% 1% 1%, 2 2,
16 0.007500
14 0.008018 0.014018 e ..
12 0.008660 0.014660 0.015024 0.015368 .. . e
10 0.009487 0.015487 0(015851 0.016195 0.016523 0.016835  0.017424
8 0.010607 0.016607 ,-0.016971  0.017315 0.017643  0.017955 0.018544  0.019092
6 0.012247 0.018247 0.018611  0.018955  0.019283  0.019595  0.020184  0.020722  0.021247
5 0.013416 0.079416  0.019780  0.020124  0.020452  0.020764  0.021353  0.021901  0.022416
4 0.015000 0.021364  0.021708  0.022036  0.022348  0.022937  0.023485  0.024000
3 0.017321 0.024669  0.025258  0.025806  0.(026321
2% 0.018974 0.026911  0.027459  0.027974
2 0.021213 0.029698  0.030213
1% 0:024495
1% 07025981
1 0.030000

Diameter increment,
0.006 0 ———>

[N

ote (1}]

0.006000 0.006364  0.006708 0.007036 0.007348  0.007937 0.008495  0.009000

(continued)
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TABLE 5 PITCH DIAMETER TOLERANCES
FOR SINGLE-START ACME SCREW THREADS, CLASSES 2G AND 2C (CONT'D)

Pitch
Increment,
Th"i‘::ds/ 0.030 [1/n Nominal Diameter [Note (2)]

n [Note (1}] 2Y, 2%, 3 3% 4 4%, 5
16 0.007500
14 0.008018
12 0.008660
10 0.009497

8 0.010607

6 0.012247 .

5 0.013416 0.022903 . .. . ..

4 0.015000 0.024487 0.024950 0.025392 0.026225 0.027000 . .

3 0.017321 0.026808 0.027271 0.027713 0.028546 0.029321 0.030049 0.030737
2% 0.018974 0.028461 0.028924 0.029366 0.030199 0030974 0.031702 0.032390
2 0.021213 0.030700 0.031163 0.031605 0.032438 0.033213 0.033941 0.034629
1 0.024495 0.034887 0.035720 0.036495 0.037223 0.037911
17 0.025981 0.036373 0.037206 0.037981 0.038709 0.039397
1 0.030000 0:041225 0.042000 0.042728 0.043416
Diameter Increment,

0.9os [0 ——> 0.009487  0.009950  0.010392- ° 0.011225  0.012000  0.012728 | 0.013416

[Note (1)]

GENERAL NOTE: The equivalent tolerance on thread thickness'is 0.259 times the pitch diameter tolerance.

NOTEP:

(1) THe pitch diameter tolerances shown in this Table egual the sum of the bitch increment and the diameter incrd

ment.

(2) Fgr an intermediate nominal diameter, apply the piteh“diameter tolerance for the next larger nominal diameter gfiven in this

Table. (See also para. 1.7.)

including lead (helix), flank angle{ taper, and roundness.
When gaged with Go/Not GO  limit gaging per this
Standard, the functional diameter/size is controlled
withip these limits overthe length of engagement.

2.12.5 Tolerance' on Lead. When measurement
is spefified, the allowable lead variation shall not exceed
0.258p18 times one-half the pitch diameter tolerance
for (lass€s 4G and 4C. For lead on multiple-start
threads,\See para. 4.4.3 or para. 5.1.3 and Appendix B.

2.12.7 Tolerance on Circular Runout

(a) Acceptable. When measurement is spdcified, the
circular runout (full indicator movement) bdtween the
major cylinder and the pitch cylinder of the external
thread or the minor cylinder and pitch cylinder of the
internal thread shall not exceed the extefnal pitch
diameter allowance given in Table 9.

(b) Limitations

(1) External thread: Runout (FIM) = (d bsc — d

2.12.6 Tolerance on 145 deg Flank Angle.
When measurement is specified, the allowable variation
is given in Table 8. These values apply to all classes.
They approximate a change in functional diameter close
to one-half the 4G pitch diameter tolerance. The pitch
diameter equivalent was calculated as follows: approxi-
mately 0.018P times sum of the two flank angle varia-
tions in degrees, regardless of sign.

11

measured) + (d; bsc — d, measured)

(2) Internal thread: Runout (FIM) = (D| measured
— Dy bsc) + (D, measured — D, bsc)

2.12.8 Tolerance on Taper and Roundness.
When measurement is specified, the tolerance on taper
and roundness, respectively, shall not exceed one-half
the pitch diameter tolerance.
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TABLE 6 PITCH DIAMETER TOLERANCES

ACME SCREW THREADS

FOR SINGLE-START ACME SCREW THREADS, CLASSES 3G AND 3C

Pitch
Threads/ ~Increment, Nominal Diameter [Note (2)]
in., 0.014 \/1ln
n [Note (1” 1/4 5/15 3/8 7/16 1/2 5/8 3/4 7/8
16 0.003500 0.004900  0.005065 0.005215 0.005352 0.005480 0.005714  0.005925
14 0.003742 0.005307 0.005456 0.005594 0.005722 0.005956 0.006167 0.0j06361
12 0.004041 0.005756  0.005993 0.006021 0.006255 0.006466 (.0.006660
10 0.004427 0.006142  0.006279 0.006407 0.006641  0.006852)\~0.007046
8 0.004950 0.006930 0.007164 0.007375 0.007569
6 0.005715 0008140  0.008334
5 0.006261 0.008880
4 0.007000
3 0.008083
2% 0.008854
2 0.009899
1Y, 0.011431
1% 0.012124
1 0.014000
Diamete_r_lncrement,
0.0028 J'D —_— 0.001400 0.001565 0.001715 0.001852 ° 0.001980 0.002214 0.002425 0.402619
[Note (1}]
Pitch
1 : .
Threads/ ncrem/gﬁ Nominal Diameter [Note (2)]
in., 0.014 Vf1/n
n [Note (1)] 1 1% ' A 1% 1Y, 1%, 2 2V,
16 0.003500
14 0.003742 0.006542 ~- e
12 0.004041 0.006841 0007011  0.007172 . . o
10 0.004427 0.007227 _(0.007397 0.007557 0.007710 0.007856  0.008131
8 0.004950 0.007750 © 0.007920 0.008080 0.008233 0.008379 0.008654 0.008910
6 0.005715 0.008515 0.008685 0.008845 0.008998 0.009144 0.009419 0.009675  0.009915
5 0.006261 0.009061 0.009231 0.009391 0.009544 0.009690 0.009965 0.010221  0.010461
4 0.007000 0.009970 0.010130 0.010283 0.010429 0.010704 0.010960 0.911200
3 0.008083 0.011512  0.011787 0.012043  0.012283
2% 0.008854 0.012558 0.012814  0.013054
0.009899 0.013859  0.014099
1Y, 0.011431
1% 0.012124
1 0.014000
Diameter Increment,
0.0028 \/5 —_— 0.002800  0.002970 0.003130  0.003283  0.003429 0.003704 0.003960  0.004200

[Note (1})]

12
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TABLE 6 PITCH DIAMETER TOLERANCES
FOR SINGLE-START ACME SCREW THREADS, CLASSES 3G AND 3C (CONT'D)

Pitch
Increment,
Threads/ Nominal Diameter [Note (2)]
in., 0.014 /1/n
n [Note (1)] 2, 2%, 3 3" 4 4Y, 5
16 0.003500
14 0003737
12 0.004041
10 0.004427
8 0.004950
6 0.005715 .
5 0.006261 0.010688 e . e C.
4 0.007000 0.011427 0.011643 0.011850 0.012238 0.012600 e -
3 0.008083 0.012510 0.012726 0.012933 0.013321 0.013683 0.014023 0.014344
2", 0.008854 0.013281 0.013497 0.013704 0.014092 0:014454 0.014794 0.015115
2 0.009899 0.014326 0.014542 0.014749 0.015137 0.015499 0.015830 0.016160
1, 0.011431 Ce .. 0.016281 0.016669 0.017031 0.017371 0.017692
1 0.012124 L . 0.016974 0.037362 0.017724 0.018064 0.018385
1 0.014000 - C AN 04019238 0.019600 0.019940 0.020261
Dipmeter Increment,
0.0028 \/E EE— 0.004427 0.004643 0.004850 0.005238 0.005600 0.005940 0.006261
[Note (1)]

GENHRAL NOTE: The equivalent tolerance on thread thickness-is 0.259 times the pitch diameter tolerance.

NOTHS:

(1) The pitch diameter tolerances shown in this Table equal the sum of the pitch increment and the diameter increment.

(2) F¢r an intermediate nominal diameter, apply the ‘piteh diameter tolerance for the next larger nominal diameter given in
thiis Table.

2.13| Allowances (Minimum(Clearance) (es) ACME Acme threads
for Pitch Diameter G general purpose
Allowance applied to_the)pitch diameter of the exter- ]l; le_adh
nal thread for Classes:2G, 3G, and 4G are based on pite
the rl:ajor diameter’and are given in Table 9. LH left hand .
2)) gaging system 21, 22, or 23, as dlefined in
ASME B1.3M

2.14 | Limits of Size

2.15.1 Examples of Designations (Single- and

Limits of size for general purpose Acme threads of Multipte-Start—Threads}

the standard series of diameters and pitches are given
in Table 10. The application of these limits is illustrated
in Fig. 3.

1.750-4-ACME-2G (21)

L Gaging system number
General purpose
Class 2

cme thread form
The following abbreviations are recommended for Threads/in. (0.250 in. pitch)

use on drawings, specifications, and on tools and gages: ominal size (major diameter = 1.750 in.)

2.15 Thread Designations

13
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TABLE 7 PITCH DIAMETER TOLERANCES

FOR SINGLE-START ACME SCREW THREADS, CLASSES 4G AND 4C

Pitch

In ent, . .
Threads/ erem Nominal Diameter [Note (2)]
in., 0.010 /1/n
n [Note (1)] Ya %16 Y% e Y A A A
16 0.002500 0.003500 0.003618  0.003725 0.003823  0.003914  0.004081  0.004232
14 0.002673 0.00379T _U.003898 U.003996 _U.004087  U.004254  0.004405  U.004544
12 0.002887 0.004112  0.004210  0.004301  0.004468  0.004619 0004758
10 0.003162 0.004387  0.004485 0.004576  0.004743  0.004894().0.005033
8 0.003536 0.004950  0.005117  0.005268  0.005407
6 0.004082 0.005814  0.005953
5 0.004472 0.006343
4 0.005000
3 0.005774
2", 0.006325
2 0.007071
1% 0.008165
1% 0.008660
1 0.010000
Diamete| Increment,
0.002 V/E  — 0.001000 0.001118  0.001225  0.001323, “0.001414 0.001581 0.001732  0.001871

[Ngte (1)]

Pitch
Threads/ Increment, Nominal Diameter [Note (2)]
in., 0.010 /1/n
n [Note (1] 1 1% 1Y% 1% 1Y% 1%, 2 DY/,
16 0.002500
14 0.002673 0.004673 e .
12 0.002887 0.004887  0.005008  0.005123 . e e
10 0.003162 0.005162  0{005283 0.005398  0.005507 0.005612  0.005808
8 0.003536 0.005536 , .0.005657  0.005772  0.005881  0.005985 0.006182  0.006364 ..
6 0.004082 0.006082~ 0.006203 0.006318  0.006427 0.006531 0.006728  0.006910  0.0p7082
5 0.004472 0.006472  0.006593  0.006708 0.006817  0.006921  0.007118  0.007300  0.0p7472
4 0.005000 0.007121  0.007236  0.007345 0.007449  0.007646  0.007828  0.0p8000
3 0.005774 0.008223  0.008420  0.008602  0.0p8774
A 0.006325 0.008971  0.009153  0.0p9325
2 0.007071 0.009899  0.0[10071
1Y, 0.008165
1% 0:008660
1 0:010000
Diameter Increment,
0.002 /D ———>» 0.002000  0.002121  0.002236  0.002345 0.002449 0.002646  0.002828  0.003000

[Note (1)]
(continued)
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TABLE 7 PITCH DIAMETER TOLERANCES
FOR SINGLE-START ACME SCREW THREADS, CLASSES 4G AND 4C (CONT'D)

Pitch
Threads/ Incremont, Nominal Diameter [Note (2)]
in., 0.010 [1/n
n [Note {1)] 2%, 2%, 3 3% 4 4", 5
16 0.002500
14 0.002673
12 0.002887
10 0.003162
8 0.003536
6 0.004082 -
5 0.004472 0.007634 - . .. -
4 0.005000 0.008162 0.008317 0.008464 0.008742 0.009000 - ...
3 0.005774 0.008936 0.009091 0.009238 0.009516 0.009774 0.010017 0.010246
2Y, 0.006325 0.009487 0.009642 0.009789 0.010067 0.010325 0.010568 0.010797
2 0.007071 0.010233 0.010388 0.010535 0.010813 0.011071 0.011314 0.011543
1V, 0.008165 - - 0.011629 0.011907 0.012165 0.012408 0.012637
1Y, 0.008660 .. . 0.012124 0.012402 0.012660 0.012903 0.013132
1 0.010000 e . . 0:013742 0.014000 0.014243 0.014472

D]:meter Increment,
0.002 ‘/E _—> 0.003162 0.003317 0.003464 0.003742 0.004000 0.004243 0.004472
[Note {1)]

GENBRAL NOTE: The equivalent tolerance on thread thickness is 0.259 times the pitch diameter tolerance.

NOTHES:

{1) The pitch diameter tolerances shown in this Table equal the sum of the pitch increment and the diameter inciement.

(2) For an intermediate nominal diameter, apply the pitch diameter tolerance for the next larger nominal diameter given in
this Table. :

2.16.1 Single-Start Threads

1.730-4-ACME-2G-LH (21) (a) External Threads

LLeft-hand thread (1) Major diameter:
(Basic) maximum major diameter = ndminal size
2.875-0.4P-0.8L-ACME-4G.\ (22) or diameter D
A
L Gaging system number
General purpose d max. = d bsc = D bsc
Class 4

__Acme thread form Mini or di ter = 1 .
ead (two start) Inimum major diameter = external maximum ma-

~_Pitch (2.5 threads/in.) jor diameter — Td (Table 4, column 4)
|___Nominal size (major diameter = 2.875 in.)

d min. = d bsc - Td

2.16 Formulas for Determining Diameters (2) Pitch diameter:

Maximum pitch diameter = internal minimum pitch

Fi las follow for th ic, i , and mini- .
ormulas follow for the basic, maximum, and mini diameter — allowance (Table 9, column 3, 4, or 5)

mum major, pitch, and minor diameters. for external
and internal threads of Classes 2G, 3G, and 4G with gage
length not exceeding twice the basic major diameter. dy max. = D, min. - (es)

15
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TABLE 8 TOLERANCES ON 14.5 deg
FLANK ANGLE FOR EXTERNAL
AND INTERNAL PRODUCT THREADS

14.5 deg Variation

ACME SCREW THREADS

D max. = D min. + TD
(2) Pitch diameter:

(Basic) minimum pitch diameter = external maxi-

mum major diameter — P/2

Threads/in. deg min
16 0 47 D, min. = d bsc — P2
14 0 44
12 0 41 Maximum pitch diameter = internal minimum ]I)itch
10 0 39 diameter + 7D, (Table 5, 6, or 7)
8 0 35
6 0 30
5 0 27 D, max. = D, min. + TD,
4 0 25 . .
3 0 22 (3) Minor diameter:
3‘5 g ?g (Basic) minimum minor diameter = external maxi-
15 0 16 mum major diameter — P.
1.33 0 15
1 0 12 D, min)= d max. - P

GENERAL NOTE:
Computed gngle tolerances are from average pitch diameter
tolerances fpr standard sizes and from 5 in. diameter size for
pitches coafser than 2 threads/in. Pitch diameter tolerances
are from Taple 7.

Minimufn pitch diameter = external maximum pitch
diameter - 7d, (Table 5, 6, or 7)

d, min. = d, max. — Td,

(3) Minor diameter:

Maximum minor diameter = internal minimum minor
diameter o allowance (Table 4, column) 2)

d) max. = D min, < (es)

Minimum minor diamet€r-= external maximum mi-
nor diamefer — 7d, (Table 3, column 4)

dpmin. = d, max. — Td,

(b) Inteknal Thread

Maximum minordiameter = internal minimum npinor
diameter + TD,; (Table 4, column 3)

D\, max. = D min. + TD,

247 Maximum-Material Profile Option

In the case of manufacture by rolling, the extgrnal
thread profile at the minor diameter may be modified
in order to obtain a larger rounding on the root of the
thread. The maximum minor diameter, d; max., of the
external thread may in this case be reduced by 0J15P.

If this profile modification is necessary, due t¢ the
particular method of manufacture, it must be agreed
upon by the purchaser and the supplier.

3 SPECIFICATIONS FOR CENTRALIZING
ACME SCREW THREADS

3.1 Angle of Thread

The included angle between the flanks of the thead,

(/) Major diameter:

Minimum major diameter = external maximum ma-
jor diameter + allowance (Table 4, column 2)

D min. = D bsc + (EI)

Maximum major diameter = internal minimum major
diameter + TD (Table 4) .

16

Teasured (I anm axial piane, stattbe 29 —degThe line
bisecting this 29 deg angle shall be perpendicular to
the axis of the screw thread.

3.2 Pitch and Lead of Thread

The pitch of the thread is the distance, measured
parallel to its.axis, between corresponding points on
adjacent thread forms. The lead of a thread is the
distance. traversed in one revolution of a screw thread.
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TABLE 9 EXTERNAL PITCH DIAMETER
ALLOWANCES (es) FOR SINGLE-START ACME SCREW THREADS

Nominal Size Range [Note (1]]

Allowances on External Threads [Note (2}]

Classes 2G and 2C, Classes 3G and 3C, Classes 4G and 4C,

Above  To and Including 0.008 [D 0.006 /D 0.004 /D
0 %6 0.0024 0.0018 0.0012
Y % 0.0040 0.0030 0.0020
%6 e 0.0049 0.0037 0.0024
/N %6 0.0057 0.0042 0.0028
Y16 e 0.0063 0.0047 0.0032
i e 0.0069 0.0052 0.0035
%6 %6 0.0075 0.0056 0:0037
%s Yie 0.0080 0.0060 0:0040
1 Vie 1 %6 0.0085 0.0064 0.0042
1t %6 1%e 0.0089 0.0067 0.0045
1%e 17%e 0.0094 0.0070 0.0047
1 e 1% 0.0098 0.0073 0.0049
1 %6 1% 0.0105 0.0079 0.0052
1% 2% 0.0113 00085 0.0057
2% 2% 0.0120 0.0090 0.0060
2% 2% 0.0126 0.0095 0.0063
2% 2% 0.0133 0.0099 0.0066
2% 3 0.0140 0.0105 0.0070
3 3%, 0.0150. 0.0112 0.0075
3%, 4, 0-0160 0.0120 0.0080
4, 4%, 0.0170 0.0127 0.0085
4%, 5% 0.0181 0.0136 0.0091

GENERAL NOTES:

assembilies.
NOTES:

the range.

On 1ultiplesstart threads, the lead equals pitch
multiplied-by the number of starts.

(a) This Table is used to increase the percentage of tolerance for size of internal major, pitch,
and minor diameters for multiple-start threads.
(b) Allowances on piteh.diameter of external threads provide a minimum clearance on

(1) The values in"the third through fifth columns are to be used for any size within the range
shown inthe-first and second columns. These values are calculated from the mean of

(2) Anincrease of 10% in the allowance is recommended for each inch, or fraction thereof, that
the-length of engagement exceeds two diameters.

3.5 Allowance (Minimum Clearance] at Major
and Minor Diameters

3.3 Height of Thread

The basic height of the thread is equal to one-half
of the pitch.

3.4 Thickness of Thread

The basic thickness of the thread profile at the pitch
fine is one-half of the pitch.

A minimum diametral ciearance i3 provided at the
minor diameter of all external threads by establishing
the maximum minor diameter 0.020 in. less than the
basic minor diameter for 10 threads/in. and coarser,
and 0.010 in. less for finer pitches, and establishing
the minimum minor diameter of the internal thread
0.1P greater than the basic minor diameter.

A minimum diametral clearance at the major diameter
is obtained by establishing the minimum major diameter


https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf

ACME SCREW THREADS

ASME B1.5-1997

(panunuog)
|
0ov0’'L  0020°L 590010 G906'0 0006'0 00L8'0 00080 €0LL'0 008L0 §900°0 G688'0 09680 0066°0 ooo._v.r S¥-3INIV 0°G-0000°L
oov0'L  00c¢0°L 160010 l606'0 0006'0 00L8'0 00080 ¥99L°0 008L°0 16000 6¥88'0 0V68'0 00660 0000°L DE-INIV 0°5-0000°L
o0ovo'L  00¢O’L v610J0 6160, 00060 00L8'0 00080 60SL0 008L0 v61L0°0 9Z/8'0 02680 00660 000Q'L 9¢-3NIJV 0°G-0000°L
051L6'0 05680 090010 LL6L07 AL16L°0 99LL0 €80L0 V6/90 £889°0 09000 0Z8L°0 088L°0 [998'0 0S/80 OP-3NDV 0°9-05/8°0
0516'0 05680 €80010 0008'0 ZL6£0 9910 €80L0 8S5/9'0 £889°0 £800°0 8LLL0 198L°0 [998°0 0GL80 DE-INIV 0'9-0548°0
05160 05680 61070 9608'0 /16407, 9910 €80L0 Sl99°0 €889°0 64100 £€994°0 ZFBL'0 £[998'0 0SL8°0 92-INIV 0'9-05£8'0
006L°0  00LL0 850010 G2/9°0  [999°0 ~ 9L6G'0 €E€8G0 9YSG0 €€99°0 85000 vL99°0 C€99°0 LLvL'0 00540 9P-3NIV 0'9-00SL°0
00640 00LL0 180010 87/9°0 [999°0 9l6S0 €€8G°0 LLGG0  €£95°0 18000 P€99°0 S199'0  LLvL'0 00§40 9€-3NIV 0'9-00SL°0
00640 00LL°0 PLLOT0 L¥89'0  £999'0 9169°0 €£85°0 . L/ES0 €E9S°0 vLL0'0 ¥Zv9'0 8699'C LIVL'0 00540 9¢-3NIV 0°9-00SL°0
0599°0 0Sv¥9°0 L5000 9/99°0 GZ95'0 29050 00050 €ZLY'O  008¥°0 L5000 ¢vG5°0  €695°0 88L9'0 06290 S5-3IV 0'8-0529°0
0999°0 0S¥9°0 2L0070 £695°0 GZ9S5°0 ¢905°0 00050, €69¥'0 008¥°0 2L00°0 9085'0 8(99°0 88190 0S¢%90 9€-3IV 0'8-0529°0
0699'0 0Sv¥9°0 pSL010 64/G°0 GZ9S'0 ¢905°0 000507 ) 0LS¥'0  008Y°0 vG1L0°0 80vS'0 29990 88lL9°0 05290 9¢-3INJV 0'8-05¢9°0
0ovs'0 00250 9v0010 9¥Sy’0 005¥'0 0S0V'0 000’0 LELEQ  00BED 9000 9Zyv’'0  TLYY'0  0S6P°0 00040 9%-3ADV 0°0L-0005°0
00¥S'0 00250 90010 ¥9sv¥°'0  00S¥'0 050’0 000F'0  vOLE0  008E0 ¥900°0 veeEY'0  8SvvY’'0  0S6v¥°0 00040 9€-3NIV 0°01-0005°0
00v¥S'0  00¢S0 LELOY LE9%°0 00SY'0 0SO0P°'0 000V'0  ¥6SE'0 7 008E'0 LELOO 90evy’'0  E€vvy’'0  0S6v°0 00040 9¢-3NIV 0°0L-0005°0
SLSV'0  SLvPO (4400} 0 000v'0 8GS6E'0 ZBGE0  ZYSE0 BLEEO  ZYPED ¢v00°0 ¢68E'0 PEBE'D  GCEV'0  SLERO OY-INIV 0°CL-SLEV'O
SLSP'0  SLVY0 630010 LIOY'0 8S6E0 Z6SE'0 TVSE'D  VSEE'D  CivE'Q 65000 298€0 l¢6E'0  GeEV'0  SLEMO DE-INIV 0°CL-SLEV'O
SLSV'0  SLVPO rAN o P80Y'0 8S6E'0 C6SE0  CVSED ESCEQ  CYPED 92100 €8/E°0 606E'0 GCZEV'O  GLEYO 9¢-3NIV 0°CL-SLEVO
0G6£°'0  098€'0 Ly0010 PLEE'O0 E€EEE0 L9620 LL6Z'O GSLZ0 Ll8ZO 1000 892€°0 60€€0 00LE'0 0GL8°0 Ov-INIV 0°CL-0SLE°0
0S6£°'0  0S8E'0 850010 L6EE'0 EEEE0  [96C°0 LL6Z'0 LELZO LL8ZO 85000 8€ZE'0 962€'0 00LE'0  0SL¥0 9E-JINIV 0°CL-0GLED
0G6€'0 0S8€0 €cLop 9GvE'0 €EEE'0 /960 LL6ZO0 CE9CO0 L1BC'O €210°0 L9LE'0  ¥8CE'0  00LE0  0SL§°0 9¢-3INIV 0°¢L-0GLE°0
GCEE'0  GCCED 8e0010 9082'0 89/¢2°0 19¥Z0 LLvZ'0 vS¢C’0 LLECO 8€00°0 0LL20 8¥LZ'0 GL0E0 GZLEO OY-3INIV 0'VL-GZLED
GZEED  §eCED £5000 LZ8C'0 89.Z°0 19¥C'0 LLPTO LE€ZZO LLEZO €600°0 §89Z'0 8ELZ'0 GL0E0 ScCLYO 9E-JNIV 0'VL-SC1LE0
GZEE'0  §CCE0 vLLOP ?882°0 89.Z0 L9¥Z0 LL¥ZO OvlZ0 LLEZO vLL0°0 vl9Z'0 /82420 GLOE'0 ScLgO0 9Z-INIV O'PL-GZLED
00£¢'0 0092°0 SE00D €¢CC’0 88LC'0 GC6L°0 SL8L°0 ECLL'O SLLLO SG€00°0 €ELZ’0 89L¢0 0S¥Z’0 00§40 OP-IWIV 0'91-0052°0
00L2°'0 00920 600 LECC0 88lC0 GZ6L'0 S/8L0 LOLL'O SLLLO 6¥00°0 60L2°0 8GlZP , 09¥C'0 00540 HE-JNIV 0'91-0062°0
00£2°0  0092°0 S0L0P €6C2°0 88lCc'0 G¢6L'0 G/8L'0  8L9L'0  SLLLO S0L0°0 £V02°0 8PLZ07 0S¥C’0 00640 9¢-3NIV 0'91-0052°0
‘Xe Ul aouesa|oj “Xew Ul “Xe ulN N ‘Xel aouesd|o} ‘Ul ‘Xep uiN .xaﬂ. uoneubisag
1939welq Jofepy 1ajaweiq yYoid Jajawel( 10U\l J9j8wWwelq Jouly Jajawelq youd 19)9Wwelq ._o_mrz
feusaju| feusayxg

O ANV 'O€ ‘D2 SISSVTI ‘SIIHIS AHVANVLS ‘'SAVIHHL MIHIS JWIV LHVLS-ITONIS 3SOdHNd TvHINID HOA
S3IONVY3T0Ll ANV SNOISN3NIA ONILINIT 0L 3718VL

18


https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf

ASME B1.5-1997

ACME SCREW THREADS

{panujuog)

0064'C 00LLC L6000 vC6S'c €€8G°C  PEEP'C  L9LV'C LEBET  L96E'C L6000 9/9G6°C [9LG'CT EEEL'C 00SLC OP-3NIV 0°€-006L'2
006L'C 00LLC L2106 09658 —FE€E85¢—hEEPE—LHPE—OLEE—£L86E% £¢+0-6 £095C—hELGE—EEELE—009LC O€-3NIV 0°€-00SL°C
006L'C 00LL°C €L20Q 901L9°'C €€88'C vEEP'C [9Lb'T B8SSECT  L96E'C €L20°0 LZYS'e 0049 E€EEL'C 009LC 95¢-3WOV 0°€-00SL'T
oovs'ec  00¢s’C 6800°0 ZCve'e  EEEE’C  PEBL'T  [991'C  E€EEL’'T  L9pli'e 6800°0 L8LEZ 042€C ge8y’c  00QST Ov-3NIV 0°€-0005C
0ovs’'c  00¢s'C gecigo 8GYEC. €E€e€C  veEBL'C  [99LC 6LZL'T L[9vLT SZL0°0 €LLEC 8ECeT ee8v'c  00QsC HE-INIV 0°€-0005'C
oovs'¢ 00¢sC 89200 L09€'e/” _g€ee'c  PvEBL'Z  [99L'CT G90L'T  L9VL'C 89¢0°0 6€6C°C L0Zee €e8v'C  000S°C 92Z-3NIV 0°€-0005'C
006¢'¢c 00L2°¢C 88000 LZ60°'C £€80C veEE6'L  LIL6'L mme.F £968°L 88000 6890 €LL0°C €££TZ 00922 OY-3NIV 0°€-005¢°2
0062'¢c 00L2C €CLP0 9660'C €£807Z, vEEG'L  [9l6'L E8/8'L  L968'L €cLo’o 0290C EvL0Z €e€TT  0092'C OE-JNIV 0°€-0052°C
006Z°¢ 00LC°C €9¢0°0 960L°C €€80°C \'pEE6'L  L9l6'L 2LG98'L  L96B'L £9¢0°0 0Sv0'Z ELLOC EEETZ  009C°C 9¢-3NDV 0'€-0062'C
00¥0'C 0020°C 8L00°0 8¢88°L  0G48°'L G294l 00SL'L  €8LLL  00EL’L 8£000 GL98'L ~ €698'L GL86'L ooM“o.N OP-INDV 0°'H-0000°C
00¥0°¢  0020C oLL90 0988°L  0S/8°1 GC9L'L,_, 00SL°'L 9€ELL'L  00EL’L oLLo00 GGG8'L  9998'L  G/86°'L  0000°C 9E-INIV 0'v-0000'¢C
00v0’¢  0020'C GECP0 G868'L  0G/8'L G291V 00GL'L  8¥69°L 00EL'L GEC00 cov8’l  L€98'L  G/86°'L  0000°C 92-3INJV 0'7-0000°C
006L°'L  00LL'L 9/09°0 92€9’'L 0829'L SZlS'L 0009k, S89Y'L  008P'L 9000 eCclot  861l9°L  S/ELL 009L°L 993NV 0'v-00SL°L
006L°L  00LL°L L0L'0 LG€9'L 0629l GZl9’'L 000S°'l/,6€9¥'L  008Y'L L0L0°0 ¥909°L LLL9'L  eLeL’L  004L°L 9E-INDV 0°9-005L°L
006L°'L  00LL'L 62200 64v9'L  08Z9'L GZLS'L  000S'L (@QSvv'L 008Y'L 62200 9l6G'L  SPL9'L  GLEL'L  004L'L 9Z-3NIV 0'¥-00G4°L
00PS'L  00¢S'L L0070 . ye8e’lL  0GL€°L  G2Z9¢°L  00SsZ’L  88lciz, 00€C’L ¥£00°0 £29¢€°L LOLE'L  G8Y'L  000S°L 9%-3NIV 0'v-0005°L
oovs'L  00¢s’L v0L90 veg8e’L  08Le'L G929l 00SC'L  pyleTl‘poec’L y0L00 €LGE°L  LL9€°L  GL8Y'L  000S'L 9E-3NIV 0'v-0005°L
oovs'L  00Z5°L £€220°0 €L6€°'L 0GLE'L G¢9¢'L 00SZ'L G96L°'L .00ET’L £€2¢0°0 6ZvE’lL  ZG9E'L  GL8P'L  000S'L 5Z-3NIV 0°%-0008°L
0SLY'L  0S6€E°L €L00°0 €/GZ°L 0092t G/ZEL'L  0GZL'L  Ov6eO'L  0SOLA €000 08€C'L €SPZ'L  SZ9EL  0S4€°L Oy-3INIV 0'v-0SLE°L
0SLY’'L  0S6€E°L €0Lp0 €09¢'L 00G¢°L  GLEL'L  0SCL'L  9680°L 0SOL'L £0L0°0 LZET'L  0EPCL  GZI9EL  0G4EL DE-INIV 0'1-0GLE°L
0SLY’'L  0S6€°L 0zzoo 0cLe’L  00sZ'L  SLeEL'L  0SZL'L  6LL0L  0SOL'tL 06200 98le’L  90PT'L  GZ9E'L  0494E’L OZ-ANIV 0'V-0SLE°L
0062'L  00L2°L L9090 L9GL'L  00SL'L 0090°'L 00S0°'L 66L0°'L 00£0'L £900°0 88EL'lL  GS¥l'L  00vZ'L 00%C'L 9%-3NIV 0°5-0062°L
006Z°'L  00L2°L v600°0 v6SL'L  00SL°L  0090°L 00S0°'L 6SL0°'L  O00EO0’L 60070 6EEL’L  €epl’L  00OPZ'L  00%2°1 9€-3WIV 0'G-00ST°L
006Z°'L  00LZ'L L0Z90 LOZL'L  00SL'L  0090°L - 00S0°'L 86660 00€C'L 10200 oLZl'L  Livl'L  oovZ'L  00%C'L 9Z-IWIV 0°'6-00S2°L
0S9L°L  0SPtlL'L 99000 9le0’L 0G20°'L 0S€6'0 0GZ6'0 1LS68'0  0G0G0 9900°0 crioy . 80co't  O0SbL'L  0S¢L'L Dy-3NIV 0°'6-06¢L°L
0S9L'L  osvl'L 26000 Zreo’l 09¢0'L 0S€6'0 0S26'0 ZL68'0  0S05°0 26000 v600°L_/ 98L0°'L  OSLL'L  0Sgl’L DE-3NIV 0°'6-05¢t’L
0S9L°'L  0SkL'L 86L0°0 8yy0’'L 0S20°'L 09€6'0 08Z26'0 €G/80 05060 86100 £966'0 ( G910'L OSLL'L  0Sgi'L 9Z-INIV 0'6-06¢L°L
‘Xel wN souesplo]  ‘xe\ ‘W "Xe Ui ‘i "XKR[\|  @9ueid|O) uinN "Xep Ul “XeN uopeubisaqg
1a3aweiq Jofep Ja18we;q yoid iajowel( Joull\|  1832wWelq Joulpy 13a3pwelq yaid 119Wwelq solen
|eusau) Jeusaixg

(a.LNOJ) DY ANV ‘D€ ‘Dz SISSV1D ‘SIIHIS AHVANVLS ‘SAVIHHL MIHIS JWIY LHVLS-TTONIS 3S0d
SIONVHITOL ANY SNOISNIIA ONLLIAIT 0L 318V ]

1_.#_ TVHINIO HO4

19


https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf

ACME SCREW THREADS

ASME B1.5-1997

00¥0'S  0020°S siLLqo SL9LF  00SL%)’'0S2Sy 000Gy  [29v'y  008Y'V SLL0°0 v6ZLy  60YLY 0GL6Y  0000°S 9v-3INJV 0°2-0000'S
00¥0'G  0020°S ¢9Lqo ¢99Lv 00SLv (@SZSv 0005y 8GSv'y  008v'Y 29100 ¢0CLy  V9EL'Y  0GL6'v  0000°S 9€-3NIV 0'2-0000°G
00¥0'S  0020°S 9veEQq0 9v8L'vy 00GLY 0§29F 000S'v L8Cv'y 008v't 9v€0°0 €69V 6LELY 0GL6'y 0000°S DZ-3WIV 0°2-0000°G
o0ovs'y  00¢S'v €LLgo €L9Z'v 00GZv 0SCO0vY (00007 0E€96'€E 0086°C €LL0°0 ¢oeCy SLvZvy 0SLP'Y 0005V Ov-3INIV 0°2-0005'Y
00v¥S'y  00ZS¥ 8GLJ0 8G9¢'t 00S¢'y 0§20 0000y 29S6'€E  0086°C 86100 GLZ¢y €LETY 0SLP'Y 000GV De-3NIV 0°2-0005't
00¥S'y  00ZS'Y 6€€Q0 6€8Z'Y 00SCY 0G¢Ov 0000°F . L6C6'E 0086°E 6€€0°0 L66L'y 0€ECY 0SLv'y 000GV 9¢-3NIJV 0°¢-0005'V
00v0'y 0020V LLLgqo LL9L'€ 00SL°'€ 0SCS'€E 0009°€E PEIY'E 008Y'E LLLO0 60€L'E 0CZPL'E 0SL6'E 0000t DY-3INIV 0°2-0000'
00¥0'¥  00Z20°% SSLQo GG9/.°€  00SL'€ 0S¢S'€ 000S€ 89Gv€  008Y'E G51L00 GZTL'E  08EL'E  0SGL6'E 0000V HE-INIV 0°2-0000't
00¥0'y  0020'% zeeqo CE8L'E  00SL'E 0GZS'E 000S€ COEV'E7, 008V'E zee0’0 800L'€ OPEL'E 0SL6'E 000Dt 5Z-INIV 0°2-0000't
00¥S'€  00ZS°€ 80LQ0 809Z'€ 00SZ'€ 0GZ0°t 0000E 8€96'C -0086C 80L0°0 LIET’E GZvTe 0SLP'E  000G'E 9%-3NIV 0°2-0005°€
00¥S'€ 00ZS°€ LSLQ0 LG92°€ 00SZ°'€ 0SCO'E 0000€ €£.G6C 0086°¢ LGL0°0 LETT'E B8BEZ'E 0SLP'E 000G'€E HE-INIV 0°2-0005°€
00¥S'€  00ZS'€ vzeqo ¥282°€ 00S2°€ 0SZ0'E 0000'E €ELEBZ 0086°C ¥2€0°0 920Z'€ 0S€T’E 0SLV'E  000GE 9Z-3NIJV 0°2-0005°€
00¥0°'€  0020°€ S0LQo §09.°'C¢ 00GL'¢ 062S5°C 000S'¢ ¢v9v'e 008v'C S0t0°0 GZEL'T 0EVL'C 0SL6'C 000Dp°€ Ov-3INIJV 0°2-0000°€
00v0't 0020 JA 2% [0] LY9L'Z 00SL'C 0G25°C 000SC 64Sb'C 008v'C [p10°0 8vCL'C G6EL'CT 0SL6'C 000p°€E DE-IINIV 0°2-0000°€
00vY0'€  0020°€ 9LEQ0 918L'¢ 00S8L'C 0S¢9'C¢ 000S'C 9Zev'e 008v'¢C 91€0°0 yv0L'Z 09€L°C 0GL6°C 000p°€ 9HZ-3INJV 0°2-0000°€
‘Xe\l o asuesdiol  ‘Xep g "Xel ‘Ui ‘W ‘xely 9suessjoy (i "XeAl uIN uoneubisaqg

h

1933weiq Jolep

ia13welq youd

i212welq Joulinl

1913Welq Jo0uly

1913Welq Yysud

1339welq ho_ME

Jeusaju)

jeusaxy

(a.LNOJ) D% aN)

f ‘D€ ‘DZ SASSVYTI 'SAIHIAS AHVANVLS ‘SAVIHHL MIHIS JNIV LHVIS-ITONIS 3SOdY
S3IONVHITOL ANV SNOISN3NIA ONILINFI oL 3718VL

iNd Tvd43IN3ID HO4

20


https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf

ACME SCREW THREADS ASME B1.5-1997

TABLE 11 CENTRALIZING ACME SCREW THREAD FORM, BASIC DIMENSIONS

45 deg Chamfer Crest Max. Fillet
Total Height of Centralizing Max. Fillet Radius at
of Thread (All External Threads Radius at Minor
External Root of Diameter of
Height of Threads}, Thread Min. Width Centralizing Centralizing
Threads/ Thread h, = h+ Thickness Min. of Chamfer Tapped Screws, All
in., Pitch, {Basic], Y, Allowance {Basic), Depth, Flat, Hole, Classes,
P h = P[22 [Nate {1)] t = PJ/2 005 P 00707 P Q006 P ____ 010P
14 0.06250 0.03125 0.0362 0.03125 0.0031 0.0044 0.0038 0.0062
14 0.07143 '0.03571 0.0407 0.03571 0.0036 0.0050 0.0038 0.0071
12 0.08333 0.04167 0.0467 0.04167 0.0042 0.0059 0.0050 0.0083
10 0.10000 0.05000 0.0600 0.05000 0.0050 0.0071 0.0060 0.0100
s 0.12500 0.06250 0.0725 0.06250 0.0062 0.0088 0.0075 0.0125
q 0.16667 0.08333 0.0933 0.08333 0.0083 0.0119 0.0100 0.0167
5 0.20000 0.10000 0.1100 0.10000 0.0100 0.0141 0.0120 0.0200
4 0.25000 0.12500 0.1350 0.12500 0.0125 0.0177 0.0150 0.0250
3 0.33333 0.16667 0.1767 0.16667 0.0167 0:0236 0.0200 0.0333
2 0.40000 0.20000 0.2100 0.20000 0.0200 0.0283 0.0240 0.0400
2 0.50000 0.25000 0.2600 0.25000 0.0250 0.0354 0.0300 0.0500
11%2 0.66667 0.33333 0.3433 0.33333 0.0330 0.0471 0.0400 0.0667
14 0.75000 0.37500 0.3850 0.37500 0.0380. 0.0530 0.0450 0.0750
1 1.00000 0.50000 0.5100 0.50000 0.0500 0.0707 0.0600 0.1000
NOTE:
(1) Allowance shown in Table 15.
of tHe internal thread 0.001VD in. greater than the basic as preferred. These diameters and pitches|have been
majqr diameter. carefully selected to meet present needs with the fewest
number of items in order to reduce to a minimum the
3.6 |Chamfers and Fillets inventory of both tools and gages. If other cqmbinations
i nd pitch are required, calcullate thread
External threads shall have the crest*comners cham- O.f dlar_neter. and pie req e
L 3 L. dimensions in accordance with formulas in| para. 2.16
fered at an angle of 45 deg with the @xi$ to a minimum and Tables in Appendix H for sizes over b in
depth of P/20. This corresponds-to_a minimum width PP '
of chamfer flat of 0.0707P and“& maximum width of cpe . -
“ 3.9 Classification and Tolerances, Ceptralizing
0.0945P. (See Table 11, columns 6 and 7.)
. Acme Threads
External threads may—have a fillet at the minor
diameter not greater than”0.1P. There are established herein three classes| of threads
The internal thread-may have an optional fillet. (See for centralizing Acme threads 2C, 3C, and| 4C.
Fig.15.) These classes, together with the accompanlying speci-
fications, are for the purpose of ensuring interchangeable
3.7 Basic.Thread Form Dimensions manufacture of Acme threaded parts. Each tser is free
) .. . .. to select th ses best adapted to his partidular needs.
THe basic dimensions of the centralizing Acme thread sele e clas P 'SP threads of

the same class be used together for centralizing assem-
blies, Class 2C providing the maximum end play or
backlash. If less backlash or end play is desired,
Classes 3C and 4C are provided. The requirement for
a centralizing fit is that the sum of the major diameter
tolerance plus the major diameter allowance on the

is illustrated in Fig. 1. Design profiles are shown in
Fig. 4.

3.8 Standard Centralizing Acme Thread

Series . L
internal thread, and the major diameter tolerance on
A selected series of diameters and associated pitches .the external thread, shall equal or be less than the
of Acme threads, listed in Table 15, are recommended pitch diameter allowance on the external thread.
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External Thread

7//

on major dlameter—

internal

One-half allowance on
minor diameter — external

/7,
One-half allowance on

minor diameter—internal

7z
P

-

t=05P

Fop = width of/flat-of crest of internal thread
= 0.3707P+0.259 X (minor diameter allowance on internal threads}
Feos = width.of flat of crest of external thread
= ,0.3707P — 0.259 (pitch diameter allowance on external thread)
F,n =.0.3707P — 0.259 X (major diameter allowance on internal thread)
F e = 0.3707P — 0.259 X (minor diameter allowance on external
thread — pitch diameter allowance on external thread)
P = pitch
h = basic height of thread
= P[2
n = number of threads/in.
& = 14 deg 30 min
20 = 29deg

ACME SCREW THREADS

Q\\

\\

\

One-half allowance
on pitch diameter—
external

/////
WM/

FIG. 4 DESIGN PROFILE FOR EXTERNAL AND INTERNAL CENTRALIZING ACME THREAD
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P = pitch

h = basic thread height

FIG. 5 DISPOSITION OF ALLOWANCES, TOLERANCES, AND CREST CLEARANCES FOR

CENTRALIZING SINGLE-START ACME THREADS, CLASSES 2C, 3C, AND 4C
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ACME SCREW THREADS

TABLE 12 CENTRALIZING ACME SINGLE-START
SCREW THREADS, BASIC DIAMETERS AND THREAD DATA

Lead Angle at

Basic Pitch
Centralizing Classes Diameter
2C, 3C, and 4C
Basic Basic Centralizing
Nominal Basic Pitch Minor Thickness Height Width of Classes 2C,
Sizes, Threads/ Major Diameter, Diameter, at Pitch of Flat, 3C, and 4C, \
All in., Diameter, D, = D, = Pitch, Line, Thread, F = — 1
Classes n D D-h D-2h P t= P/2 h = P/2 0.3707 P deg min
A 16 0.2500 0.2188 0.1875 0.06250 0.03125 0.03125 0.0232 5 12
%6 14 0.3125 0.2768 0.2411 0.07143 0.03571 0.03571 0.0265 4 42
A 12 0.3750 0.3333 0.2917 0.08333 0.04167 0.04167 0.0309 4 33
e 12 0.4375 0.3958 0.3542 0.08333 0.04167 0.04167 0.0309 3 50
A 10 0.5000 0.4500 0.4000 0.10000 0.05000 0.05000 0,0371 4 3
% 8 0.6250 0.5625 0.5000 0.12500 0.06250 0.06250 0.0463 4 3
Y, 6 0.7500 0.6667 0.5833 0.16667 0.08333 0.08333 0.0618 4 33
/A 6 0.8750 0.7917 0.7083 0.16667 0.08333 0.08333 0.0618 3 50
1 5 1.0000 0.9000 0.8000 0.20000 0.10000 0.10000 0.0741 4 3
1% 5 1.1250 1.0250 0.9250 0.20000 0.10000 0.10000 0.0741 3 33
1 5 1.2500 1.1500 1.0500 0.20000 0.10000 0.10000 0.0741 3 10
1% 4 1.3750 1.2500 1.1250 0.25000 0.12500 0.12500 0.0927 3 39
1% 4 1.5000 1.3750 1.2500 0.25000 0:12500 0.12500 0.0927 3 19
1%, 4 1.7500 1.6250 1.5000 0.25000 0.12500 0.12500 0.0927 2 48
2 4 2.0000 1.8750 1.7500 0.25000 0.12500 0.12500 0.0927 2 26
2Y, 3 2.2500 2.0833 1.9167 0.33333 0.16667 0.16667 0.1236 2 55
2", 3 2.5000 2.3333 2.1667 0.33333 0.16667 0.16667 0.1236 2 36
2%, 3 2.7500 2.5833 2.4167 0.33333 0.16667 0.16667 0.1236 2 21
3 2 3.0000 2.7500 2,5000 0.50000 0.25000 0.25000 0.1853 3 19
3Y% 2 3.5000 3.2500 3.0000 0.50000 0.25000 0.25000 0.1853 2 48
4 2 4.0000 3.7500 3.5000 0.50000 0.25000 0.25000 0.1853 2 26
4", 2 4.5000 4.2500 4.0000 0.50000 0.25000 0.25000 0.1853 2 9
5 2 5.0000 4.7500 4.5000 0.50000 0.25000 0.25000 0.1853 1 55
A Class [2C external thread,<which has a larger pitch above basic. Basic minor diameter is equal to basic
diameter allowance than either'a Class 3C or 4C, can major diameter minus twice the basic thread hqight.
be used imterchangeably~Wwith Class 2C, 3C, or 4C (See Fig. 5 and Table 12.)
internal thfead and fulfil’ this requirement. Similarly,
a Class 3C|external.thread can be used interchangeably 3.11 Length of Engagement
with a Clags 3Cor4C internal thread, but only a Class . . )
4C internal| thread can be used with a Class 4C external The tolerances specified herein are applicable tp all
thread. Fol-sizes—over—S—in—see—Table—Hl lengths of engagement not exceeding twice the nothinal

STZC—OVvET T —sCe—Traprt—rr1—

3.10 Basic Diameters

The maximum major diameter of the external thread
is basic and is the nominal size for all classes. The
minimum pitch diameter of the internal thread is basic
for all classes and equal to the basic major diameter
minus the basic thread height. The minimum minor
diameter of the internal thread for all Classes is 0.1P

24

major diameter.

3.12 Tolerances

3.12.1 Tolerance Zone Definition. The definition
of the centralizing Acme thread is dimensioned by
pitch diameter reference locations in perfect 29 deg
thread forms with crest and root limited by the corres-
ponding major and minor diameters with corner fillet
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TABLE 13 TOLERANCES ON MAJOR AND MINOR DIAMETERS OF
SINGLE-START CENTRALIZING EXTERNAL AND INTERNAL THREADS

E B1.5-1997

Major Diameter

Minor Diameter

External Internal External Internal
Type of Thread Thread Thread Thread Thread
[Class2c  0.0035 [0 0.0035 /D 15 0.058
Centralizing { Class3C  0.0015 /D  0.0035 [D  pitch diameter [Note {1)]
Class 4C 0.0010 ‘/B' 0.0020 ‘/E tolerance {min. = 0.005 jn:)
NOTE:

limifations. This tolerance zone between the maximum
and minimum thread profiles defines the thread. There
are pdditional limitations, within the tolerance zone,
on the element’s flank angle and lead.

3.
dian
from|

12.2 Tolerance Direction. The tolerances on
eters of the internal thread are plus, being applied
the minimum sizes to above the minimum sizes.

TT: tolerances on diameters of the external threads
are finus, being applied from the maximum sizes to
below the maximum sizes.

3.

2.3 Tolerances on Major and Minor Diame-
tersJ‘ The tolerances on major and minor diameters of
external and internal threads are based on ‘the’data in
Tablg 13; the values are listed in Table \14.

.12.4 Tolerances on Pitch Diameter. The pitch
eter tolerances for an exterpal_and internal thread

um boundary limitsy~The tolerance Classes 2C,
ind 4C are givencin\Tables 5, 6, and 7. The ratios
e pitch diameter tolerance of Classes 2C, 3C, and
gre 3.0, 1.4,\and 1, respectively. Pitch diameter
tolerance is<equal to the pitch increment plus the
diameter increment.

Cl X
Class 3C pitch diameter tolerance = 0.014VP + 0.0028VD
Class 4C pitch diameter tolerance = 0.010VP + 0.002VD

where

D nominal major diameter

P = pitch

Pitch diameter tolerance on product threads includes
the effects of all variations in thread form and profile

25

(1) To avoid a complicated formula and still provide an adequate tolerance, the pitch*factor is
used as a base with the minimum tolerance value set at 0.005 in.

roundness.
g per this
controlled
gement.

including lead (helix){-flank angle, taper, and
When gaged with 'Go/Not Go limit gagir
Standard, the functional diameter/size is
within these limits over the length of engg

easurement
not exceed
r tolerance
hreads, see

3:125 Tolerance on Lead. When m
is specified, the allowable lead variation shall
0:258618 times one-half the pitch diamete
for Classes 4G and 4C. For multiple-start ¢
para. 5.1.3 or para. 4.4.3 and Appendix B

3.12.6 Tolerance on 14.5 deg Flar
When measurement is specified, the allowab
is given in Table 8. These values apply to
They approximate a change in functional dia
to one-half the 4G pitch diameter tolerance| The pitch
diameter equivalent was calculated as follows: approxi-
mately 0.018P times sum of the two flank angle varia-
tions in degrees, regardless of sign.

Tolerances for 14.5 deg flank angle for e
internal threads are given in Table 8.

k Angle.
e variation
all classes.
neter close

kternal and

3.12.7 Tolerance on Circular Rundut. When
measurement is specified, the circular runout‘]full indica-
tor movement) between the major cylind¢r and the
pi i he—external—threa the minor
cylinder and pitch cylinder of the internal thread shall
not exceed the external thread pitch diameter allowance
given in Table 9. See para. 2.12.7 for limitations.

3.12.8 Tolerance on Taper and Roundness.
When measurement is specified, the tolerance on taper
and roundness, respectively, shall not exceed one-half
the pitch diameter tolerance.
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3.13 Allowances (Minimum Clearance) (es)

Allowance applied to the pitch diameter of the exter-
nal thread for Classes 2C, 3C, and 4C are based on
the major diameter and are given in Table 9.

3.14 Limits of Size

Limits of size for centralizing Acme threads of the

ASME B1.5-1997

and internal threads of Classes 2C, 3C, and 4C with gage
length not exceeding twice the basic major diameter.

3.16.1 Single-Start Threads
(a) External Threads
(1) Major diameter:
(Basic) maximum major diameter =
or diameter D

nominal size

stamllard series of diameters and pitches are given in
Tablg 15. The application of these limits is illustrated
in Fjg. 5.

3.18 Thread Designations

The following abbreviations are recommended for

use ¢on drawings, specifications, and on tools and gages:

ACMIE Acme threads

C centralizing

L lead

P pitch

LH left hand

2) gaging system 21, 22, or 23, as defined in
ASME B1.3M

3.15.1 Examples of Designations (Single- and
Multiple-Start Threads)

1.730-4-ACME-2C (21)

Gaging systern number
Centralizing
Class 2

cme thread form

_Threads/in. (0.250 in. pitch)
__Nominal size (major diameter =" 1.750 in.)

30-4-ACME-2C-LH (21)

LLeft-hand thread

15-0.4P-0.8L=ACME-4C (22)

Gaging system number
Centralizing

»
>

d max. = d bsc = D bse

maximum
8, or 9)

Minimum major diameter =Ve&xternal
major diameter — 7d (Table~14, column 7

d mine.=\d bsc - Td

(2) Pitch diamegter:
Maximum pitéhy diameter = internal minimum pitch
diameter —-allowance (Table 9)

d, max. = D, min. — (es)

Minimum pitch diameter = external maximum pitch
diameter — Td, (Table 5, 6, or 7)
dy min. = d, max. — Td,
(3) Minor diameter:

Maximum minor diameter = external | maximum

major diameter — P — allowance (para. 3.5)
dy max. = d max. — P — (es)

Minimum minor diameter = external [maximum
minor diameter — 7d; (Table 13, column 4)
dy min. = d; max. — Td,

(b) Internal Thread
(1) Major diameter:

L __Nominal size (major diameter = 2.875 in.)

3.16 Formulas for Determining Diameters

Formulas follow for the basic, maximum, and mini-
mum major, pitch, and minor diameters for external

29

Minimum major diameter = external [maximum
Class 4 major _diameter + allowance (Table 14 colimn 4)
[—_Acme thread form v
L ___Lead (two start)
__Pitch (2.5 threads/in.) D min. = d bsc + (EI)

Maximum major diameter = internal minimum major
diameter + TD (Table 14, column 7, 9, or 11)

D max. = D min. + TD

(2) Pitch diameter:
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(Basic) minimum pitch diameter = external maxi-

mum major diameter — P/2
D,y min. = d bsc — P/2

Maximum pitch diameter = internal minimum pitch
diameter + TD, (Table 5, 6, or 7)

ACME SCREW THREADS

TABLE 16 ESTIMATED MEASUREMENT
UNCERTAINTY VALUES FOR
SCREW THREAD GAGE ELEMENTS

0.250 Through Above 1.500

Nominal 1.500 in. Through 5.000 in.
Thread
Size External Internal External Internal

Pitch Diameter, in. _0.0002 __ 0.0004 _ 0.00030 __0.0006

D, max. = D, min. + TD,

(3) Minor diameter:

(Basic) minimum minor diameter = external maxi-

mum majqr diameter — P + 0.1P
D\ min. = d max. — P + O.1P

Maximum minor diameter = internal minimum minor
diameter 4 7D, (Table 14, column 6)

D\, max. = Dy min. + TD,

3.17 Maximum-Material Profile Option

In the dase of manufacture by rolling, the external
thread profile at the minor diameter may be modified
in order tq obtain a larger rounding on the root of the
thread. Thg maximum minor diameter, d; max., of the
external thread may in this case be reduced by O:I5P.

If this profile modification is necessary, due“to the
particular jmethod of manufacture, it mustt\be’agreed
upon by the purchaser and the supplier

4 GAGES$ FOR GENERAL{PURPOSE ACME
THREADS

The gaging system, (described in ASME B1.3M for
60 deg thrpads, is applicable for 29 deg threads except
for some page requifements.

Acme sd¢rew_thread product shall be gaged for accept-
ances as detailed below.

Lead, in. 0.0001 0.0002 0.00015 4 0{0002
Half angle, min
1-3 TPI 6 8 6 8
4-8 TPI 8 10 8 10
10-16 TPI 10 12 10 12

(b) System 22: Provides feDinterchangeable assembly
with functional size control at maximum-material |limit
within the length of the)ASME B47.1 gage blank§ and
also control of the minimum-material size limits|over
the length of «the/full thread. The cumulative [form
variations of\the thread characteristics such as [lead,
flank angle;-taper, and roundness is confined within
the maximum- and minimum-material limits.

Mdjor diameter is inspected on the external thread
and'minor diameter on the internal thread.

(c) System 23: Provides for interchangeable assebly
with the functional size control at maximum-malerial
limit within the length of the ASME B47.1 gage blanks
and also control of the minimum-material size limits
over the length of the full thread. The magnitude of
the other thread characteristics such as lead, flank angle,
taper, roundness, and runout are measured to be within
the specified limits. Only thread characteristics in|Sys-
tem 23 for which requirements or limitations are speci-
fied must be evaluated for System 23 compliancg.

Major diameter and minor diameter are measured.

(d) Agreement between parties for modificatign of
the gaging requirements shall be on procurement|con-
tract.

(e) When no length of engagement is specified on
procurement contract, use gage blanks in accordance
with ASME B47.1. The length should be 3 pitches for

(a) System 21: Provides for interchangeable assembly
with functional size control at the maximum-material
limit within the length of the ASME B47.1 gage blanks,
and also control of the characteristics identified as Not
Go functional size.

Major diameter is inspected on the external thread
and minor diameter on the internal thread.

Lead, flank angle, taper, roundness, and circular
runout are not checked.
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4.1 Measurement Uncertainty Estimates

Measurement uncertainty is inherent in all types
of measurements. The measurement uncertainty values
presented in Table 16 are the best estimated values
currently available for the variation in the dimensions
of gages when the gage characteristics are measured.
These variations are inherent in the gage measuring
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measured value
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Upper limit for user’s
measured value

| Uncertainty value

.
Gagemaker's User's
toterance varification
tolerance
I Uncertainty value

Lower limit for
gagemaker’s
measured value

technjques and equipment. Measurement uncertainty
valuep for lead and flank angle apply to measurements
of vafiables gage segments or rolls as well as to fixed
limit |gages. '

The measurement uncertainty values are basedcon
the ue of laboratory grade instruments, accepted mniea-
surenjent techniques, and a temperature span ‘of 66°F
to 70fF (18.9°C to 21.1°C). They do not increase gage
tolerances. They recognize that tabulated tolerance limits
are npt absolute when size is in dispute.

4.2 Application

Th¢ application of measurement uncertainty is illus-
trated| in Fig. 6. Méasurement values are plus/minus.
Th¢ gage manufacturer shall make the gage within
applidable tabulated gage (gagemaker’s) tolerance. How-
ever, [if the.customer measures the gage outside of
tolerapce,7but within the user’s verification tolerance,

FIG. 6 GAGE ACCEPTANCE
USING MEASUREMENT UNCERTAINTY

Lower limitdor user’s
measiured value

4 4’Gage Tolerances

Tolerances for the thread elements of G¢ and Not
Go thread gages, working and setting, for general
purpose Acme threads, are given in Table |7.

4.4.1 Tolerances on Pitch Diameter.|The pitch
diameter tolerances for gages for Classes 2(, 3G, and
4G, external and internal threads, are given in| Table 17.

See Appendix E4 or F4 for the wire or bal|l measure-
ment of pitch diameter on gages with large lead angles,
approximately 5 deg and larger.

4.4.2 Tolerances on Major and Minof Diame-
ters. The tolerances for the major diameter| of thread
plug and minor diameter of the thread ring|gages for
general purpose Acme threads are given in [Table 17.

4.4.3 Tolerances on Lead. The variatipn in lead

the gi ies of Acme thread gages for Classes 3G and 4G product

not round measured values into tolerance zone if the
next decimal place results in value outside these zones.

4.3 Gage Blanks

Use gage blanks in accordance with ASME B47.1 (see
Table 18) unless otherwise specified in the procurement
contract.

shall not exceed 0.0002 in. between any two threads
not farther apart than 1 in. However, the variation in
lead shall not exceed 0.0003 in. for gages and indicating
gage contacts with a length over 1 in. through 3 in;
or 0.0004 in. for gages with a length over 3 in. through
5 in.; or 0.0006 in. for gages with a length over 5 in.
For gages for Class 2G product, 0.0001 in. shall be
added to the above values. See Appendix B for multiple-
start threads.
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TABLE 17 TOLERANCES FOR GO AND NOT GO
THREAD GAGES, WORKING AND SETTING, GENERAL PURPOSE
SINGLE-START ACME SCREW THREADS (0.250 in. Through 5.000 in.)

Tolerance
on Half-
All Sizes Angle of
Tolerance on Pitch Diameters Tolerance on Thread
[Note {2)] Thread Plug Major &
— Threads/in and Thread Ring
[Note (1]] Class 2G Classes 3G and 4G Minor Diameters deg min
32 0.0006 0.0005 0.001 0 10
16 0.0006 0.0005 0.001 0 10
14 0.0006 0.0005 0.001 0 10
12 0.0006 0.0006 0.001 0 10
10 0.0007 0.0006 0.002 0 10
8 0.0008 0.0007 0.002 0 8
6 0.0009 0.0007 0.002 0 8
5 0.0010 0.0008 0.002 0 8
4 0.0011 0.0008 0.002 0 8
3 0.0013 0.0008 0.002 0 6
2Y, 0.0014 0.0009 0.002 0 6
2 0.0015 0.0010 0:002 0 6
1% 0.0018 0.0010 0.002 0 5
1% 0.0018 0.0010 0.002 0 5
1 0.0021 0.0010 0.002 0 5
GENERAL NOTE: Tolerances for plain gages are givén.in Table 23.
NOTES:
(1) Intermediate pitches take the tolerances of/the next coarser pitch listed in the Table.
(2) These pitch diameter tolerances for thread gages are not cumulative; they do not include
tolerances on lead and on half-angle,
4.4.4 Tplerances on Half Angle of Thread. The size of external or internal thread, the thread form jmust
tolerances |shall apply to both the half afigle and the be perfect.
optical prdjected half angle of gage threads. They are

insures thdt the bisector of the included angle will be
perpendicular to the axis of the“thread within proper
limits. Thg local deviationswfrom the true thread form
caused by| such irregularities as convex or concave
sides of threads, or slight projections on the thread
form, shall not exc€ed-the tolerance permitted on angle

specified in Table 17 for the various’ pitches. This

4.4.6 End, Partial, or Entry Threads. The pprtial
or incomplete entry/end threads of all general pufpose
Acme thread gages above 0.500 in. shall be removed
by convolution to a full form. Multiple-start gage$ and
gages for sizes 0.500 in. and smaller may be chamflered.

4.5 Gages for External Threads

of thread. The flank angle tolerances apply to the actual o ) )
thread flark contact length between gages or between Limits of size for Go and Not Go setting plug gages
gage and product. When flank angles are measured by for external general purpose Acme thread gages are

optical projection, see Appendix G2 for correction from
normal to axial flank angle.

4.4.5 Functional Size. Functional diameter in-
cludes the effects of all variations in pitch diameter,
thread form, profile, and length of engagement. There-
fore for limit gaging the functional diameter size has
the same limits as pitch diameter size. For a measured
pitch diameter to be acceptable at the maximum-material
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given in Tables 19 and 20, and for Go and Not Go
working ring gages in Table 21.

4.5.1 Go Functional Thread Ring or Indicating
Gage

(a) Major Diameter. The major diameter of the Go
ring gage or indicating gage contacts shall clear the
maximum major diameter of the external part by 0.010
in. minimum for new gages. For recalibration of used
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in. and plus 0.010 in. for 10 threads/in. and coarser.
The tolerance shall be minus.

(d) Length. When no special length of engagement
is specific on the procurement contract, use standard
gaging blanks per ASME B47.1 (see Table 18). The
length should approximate 3 pitches for single-start
threads. See para. 4.7 for LE greater than ring gage
length.

TABLE 18
ASME B47.1 GO GAGE BLANK LENGTHS
Nominal Go Ring Go Plug
Size Gage Length Gage Length

0.2500-16 0.3437 0.500¢
0.3125-14 0.3437 0.5000
0.3750-12 0.4375 0.7500
0.4375-12 04375 0.7500
0-10 0.4375 0.7500

0-8 0.7500 0.8750

0-6 0.7500 0.8750

0-6 0.9375 1.0000

0-5 0.9375 1.0000

0-5 0.9375 1.0000

0-5 1.1250 1.2500

0-4 1.1250 1.2500

0-4 1.1250 1.2500

0-4 1.2500 1.8750

0-4 1.2500 1.8750

0-3 1.3125 2.0000

0-3 1.3125 2.0000

0-3 1.3750 2.0000

0-2 1.3750 [Note (1)] 2.0000

-2 1.4375 [Note (1}] 2.0000

-2 1.5000 [Note (1)] 2.1250

-2 1.5000 [Note (1)] 2.1250

-2 1.5000 [Note (1)] 2.1250

RAL NOTE:
s are for reference only; see the latest revision of
= B47.1.

, the ring should have §ufficient clearance at the
diameter to clear the full form of the setting gage.

form| setting plug gage.

NOTH: Threads/ per inch finer than 16 may not be practical or
possibjle to achieve 0.010 in. minimum clearance. The clearance in
the ring at_-the major diameter is acceptable if the ring can be
propetly\Seton a truncated setting plug and the ring clears the full-
form h . .

(b) Pitch Diameter. The Go thread ring gage size
shall be set by its fit on the maximum-material limit
thread Go setting plug gage (see Table 19). The indicat-
ing Go functional gage is also set to the Go setting
plug gage.

(c) Minor Diameter. The minor diameter shall be
the same as the maximum minor diameter of the external
thread plus 0.005 in. for pitches finer than 10 threads/

33

(e) Thread Form. The Go ring thtegd form is
illustrated in Fig. 7, and the indicating)gdge contact
thread form is shown in Fig. 8.

4.5.2 Maximum-Material' Limit| Thread
Setting Plug for Go Thread Ring or Indicating
Gages

(a) Major Diametér- The major diamgter of the
full-form portion of\the thread setting plug|gage shall
be the same as the maximum major diamgter of the
external thread. The gage tolerance shall bg plus. The
major diamieter of the truncated section shall|be smaller
than the maximum major diameter of the extgrnal thread
by an‘amount equal to P/6. The gage tolefance shall
be-minus.

(b) Pitch Diameter. The pitch diameter of the thread
setting plug shall be the same as the maximum pitch
diameter of the external thread. The gag¢ tolerance
shall be minus. It is recommended that indicating gages

~ be set from Class 3G/3C/4G/4C Go set glug gages,

adjusting for measured pitch diameter.
(¢) Minor Diameter. The minor diametg¢r shall be
cleared below the minimum minor diameter| of the Go
thread ring gage, thread snap, or indicating gage.
(d) Length. Use gage blanks in accordance with
ASME B47.1 (see Table 18).
(e) Thread Form. Thread form for the Gp full form
and the truncated form is shown in Fig. 9

45.3 Not Go Thread Ring

(a) Major Diameter. The major diamgter of the
Not Go ring gage or indicating gage cortacts shall
clear the maximum major diameter of the external part
by 0.010 in. minimum for new gages. For rgcalibration
of used gages, the ring should have sufficienk clearance
at the major diameter to clear the full form of the
setting gage. The determination of this clearance is
best facilitated by the use of a truncated setting plug
rather than a full-form setting plug gage.

NOTE: Threads/in. finer than 16 may not be practical or possible
to achieve 0.010 in. minimum clearance. The clearance in the ring
at the major diameter is acceptable if the ring can be properly set
on a truncated setting plug and the ring clears the full-form major
diameter on the setting plug.
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Go Ring Gage

7%

ASME B1.5-1897

—>) L— 0.005

7 23 deg

NOTE:
(1) For greater than 10 threads/in., 0.0025 in.; for10 threads/in. and less, 0.0050 in.

The major diameter of the full-form- portion of the
thread setting plug gage shall bewthe same as the
maxgmum major diameter of the \external thread. The
gagg tolerance shall be plus. The major diameter of
the fruncated section shall be smaller than the maximum
maj¢r diameter of the external thread by an amount
equgl to P/6. The .gag€ tolerance shall be minus.
Cledrance cut is optienal, unless specified in the procure-
menf contract.

(9

gagd
limi

) PitchSDiameter. The size of a Not Go ring
is determined by its fit on the minimum-material
thread setting plug gage.

g : Pitch cylinder %
N N 7 AN
& % 14.5
g Eg deg
2 1) N
: NEE N
s N353 N o
O \_: e \ o
ANEE N 28
.(FE\Q_s EQ
EE\E 5 ._g.‘::_‘
EE\E E 5C
28058 €5
£ gsg £ Maximum Product E%
£ s External Thread E2
\ 25
\ Es
x Q2
g o

FIG. 7 MAXIMUM-MATERIAL
GO FUNCTIONAL LIMIT FOR EXTERNAL THREAD

(e) Thread Form. Thread form is shown|in Fig. 10.

4.5.4 Minimum-Material Pitch Piameter
Indicating Thread Gage

(a) Purpose and Use. The indicating gag
and vee segments, zero lead rolls, and the thfead groove
diameter type with balls inspects the minimyim-material
size of the product thread. The three-segment and three-
roll gage can check roundness of pitch dylinder for
120 deg lobing and taper of pitch cylindef. The two-
segment, two-roll, or two-ball gage checks ¢ven lobing
roundness and taper. The indicating gage i set to the

Go _thread setting plug gage. Readings ihdicate the

e with cone

(¢) Minor Diameter. The minor diameter shall be
the basic minor diameter of the internal thread plus
P/4 with the tolerance taken plus. If this results in a
minor diameter larger than the gage pitch diameter
size, the gage pitch diameter size shall be used for
the minor diameter size with the gage tolerance taken
minus.

(d) Length. Use gage blanks in accordance with
ASME B47.1 (see Table 18).

37

position of the product external thread pitch diameter.

(b) Design. The cone and vee indicating thread gage
has rolls or segments that contact over the pitch cylinder.
The thread groove type indicating thread gage has “best
size” radius rolls or balls that contact close to the pitch
cylinder.

(c) Thread Form. The specifications on form of cone
and vee segments, cone and vee rolls, and thread groove
diameter balls are shown in Figs. 11 and 12.
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v P2
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Pitch cylmder deg f
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E X Py / o
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g S 28 Truncated Portion / £
% 8 g2 4; 2%
85 ER -E g
= E3 53
x 9 . . . £o
§ a Thread-setting plug for maximum-material E4
functional limit and functional size Go @ >
thread gages 3°

FIG.9 GO THREAD FORM — FULL-FORM AND
TRUNCATED SETTING PLUG GAGE FOR EXTERNAL THREAD

7
Not Go Working Ring Gage
(General Purpose and Centrahzlng)
0.435 Pclearance
/ max., see
para. 4 5. 3(a) A
29 deg

—>»| |«—0.005, min.

A
g’ Pltch cyllnder
el |
2 / Pig, see ppra.
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FIG. 10 NOT GO FUNCTIONAL DIAMETER LIMIT FOR EXTERNAL THREAD
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Thread

] + N
5 - -
: !
§
S £ NNy
S £
o o N
Y 2 External Thread \\‘
[8]
AT A"\ N
]. L_ \ 3 [  Sm— \ I
. NN ‘ W
Ball Design o S~ N\ Floating
I |
\— Gaging contacts
One rib with best-size
on top thread balls
roll
A (a)
J
‘5 \
f’ T [ e——— P —— >
©
£ - :? ﬂ
éJ / Rolls: gaging contacts § S Gaging C N
Y ’ with radius one-half aging Contac
Two ribs best-size thread wire \
on bottom diameter
roll Ve \ , \ Ve
N2\
Oneurib on %
each roll, External

one-third
pitch apart

N

«— Pitch diameter

l<«—— Optional corjtacts,

See g T

+ \ / N
%
\(Z:\ ” Gaging
Contact
I
Rolls,
Two or Three
Contacts (b)

FIG. 12

INDICATING THREAD GAGES — MINIMUM-MATERIAL

THREAD GROOVE DIAMETER LIMIT AND SIZE FOR EXTERNAL THREAD
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”/12

er of
d

&

I :( Ww

9 deg

4.5
deg

%%

Maximum major diameter of
product external thread

Minimum pitch diam
product external thr

4.5.5 Minimum-Material Limit Thread Setting
Plug for |Not Go Thread Ring Gage

(a) Major Diameter for Full-Form Gage. The major
diameter gf the full-form portion of the thread setting
plug shall |be the same as the maximum major diameter
of the extgrnal thread. The gage tolerance shall be plus.

(b) Magor Diameter for Truncated Gage. The major
diameter of the truncated portion of the mihimum-
material I{mit thread setting plug gage shall be one-
third the [basic thread depth (P/6) smaller than the
maximum|major diameter of the external’ thread. The
gage tolerpnce shall be minus.

(c) Pitgh Diameter. The pitchi diameter shall be the
same as the minimum pitch.‘diameter of the external
thread, with the tolerance-taken plus.

(d) Midor Diameter;"The minor diameter shall be
cleared bejow the minimum minor diameter of the Not
Go thread| ring gage-

(e) Lenigth.-Use gage blanks in accordance with
ASME B47:b~(see Table 18).

(f) Thread Form. Thread form for full-form and
truncated Not Go thread setting plug gage is shown
in Fig. 13.

4.5.6 Go Plain Ring, Snap, or Indicating Gage
for Major Diameter. The diameter of the Go plain
ring gage, or gaging dimensions of the Go plain snap
gage shall be the same as the maximum major diameter
of the external product thread. Tolerances are shown

FU" PO”/\// Truncated Portion /

Thread-setting plug for minimum-material
gages and Not Go functional diameter gages

FIG. 13 THREAD FORM OF FULL-FORM AND TRUNCATED
THREAD SETTING PLUG GAGE FOR EXTERNAL THREAD NOT GO THREAD GAGE

42

Clear minor diameter of
gage to be set

in Table»,23 and shall be minus.
major_diameter indicating gage.

Fig. 14 showp the

4.5.7 Not Go Plain Ring or Snap Gage for
Major Diameter. The diameter of the Not Go [plain
ring gage or the gaging dimensions of the Not Go
plain snap gage shall be the same as the minimum fnajor
diameter of the external product thread. Tolerancgs are
shown in Table 23 and shall be plus.

The
are

4.5.8 Indicating Gage for Minor Diameter,
designs for the minor diameter indicating gage
shown in Fig. 15 where the root width must bq less
than the thread root width to clear. The gage is $et to
the maximum minor diameter of the external prpduct
thread.

4.5.9 Indicating Gage for Circular RunOJlt
(a) Purpose and Use. This indicating gage in
the circular runout of the major diameter to the

pects
pitch
indi-
cate the position of product major diameter to the pitch
diameter within the specified tolerance.

(b) 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, as shown in
Fig. 16. The threaded segments or roll contacts are
minimum-material pitch diameter type shown in Fig.
11. The ball type is shown in Fig. 16, sketch (b). The
length of the plain contact is designed equal to the
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Contacts

I Segments,
Two or Three

ASME B1.5-1997

Rolis,
Two or Three
) Contacts
&
‘ d\'a‘“ /

(b)

(d)

Plain Gage Contact/

IN\} _

External Thread

l«— Major diameter —»

Plain Gage Contact

A SR — A A~ L A

FIG. 14 INDICATING PLAIN DIAMETER GAGES —
MAXIMUM/MINIMUM MAJOR DIAMETER LIMIT AND SIZE FOR EXTERNAL THREAD
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length of the standard Go ring gage. The indicating
gage is set to the Go full-form thread setting plug gage.
(c) Thread Form. See (b) above.

4.5.10 Differential Gaging on External Thread.
Every thread has two gaged sizes: functional diameter

diameter i the gaged size that includes all thread
element variations. Only when a thread is perfect, i.e.,
there are variations in lead (including helical path),

flank angles, taper, straightness, and roundness, are
these gagegl sizes equal. A variation of a single-thread
element or] an external thread increases the functional
size in relation to the pitch diameter. Cumulative thread
element differential gaging measures the sum of all
single element variations resulting in the functional
size. Singlg-thread element differential gaging measures
each portiop of the total pitch diameter change generated
by lead and flank angle variations from a perfect thread.

(a) Single-Element Lead Variation Differential Gag-
ing. The ldad variation differential is the difference in
indicator rgadings (Z-Y) illustrated in Fig. 17. The two
readings are taken without rotating the external product
thread. Thg (Z) reading is made with the maximum-
material Qo functional indicating gages illustrated in
Fig. 8 and|the (Y) reading is made with the full-form
single con¢ and vee indicating gage illustrated in Fig.
18. The lead differential shall not exceed the specitied
percentage|of pitch diameter tolerance.

(b) Singfe-Element Angle Variation Differéntial Gag-
ing. The dngle variation differential is (thes difference
in indicatof readings (Y-X) illustrated(in Fig. 17. The
two readirlgs are taken in the sdme- thread without
rotating th¢ external threaded prdduct. The (Y) reading
is made with the full-form single cone and vee indicating
gage illustfated in Fig. 18-and' the (X) reading is made
with the minimum-matérial pitch diameter indicating
gages illusfrated in FigaT1l. The angle differential shall
not exceed the specified percentage of pitch diameter
tolerance. [This~type of gaging does not check whether
the bisector of<the flank angles is perpendicular to the

ACME SCREW THREADS

11). The cumulative differential shall not exceed the
pitch diameter tolerance.

4.5.11 Identification. The gages should be marked
by nominal size, threads/in., ACME, Class, Acme type
G, GO or NOT GO, and pitch diameter.

EXAMPLE: 1/4-16 ACME-2G GO PD 0.2148.

4.6 Gages for Internal Threads

Limits of size are given in Table 19 fornGo and in
Table 20 for Not Go working plug gages for intprnal
general purpose Acme threads, apd’ indicating splid-
setting ring gage values are given in Table 22.

4.6.1 Go Functional Wotking Thread Plug or
Indicating Gage With{Segments or Zero llead
Full-Form Rolls

(a) Major Diameter.” The major diameter of th¢ Go
thread plug gageSshall be equal to the minimum major
diameter of the{internal product thread minus (.005
in. for pitches finer than 10 threads/in., and njinus
0.010 infor 10 threads/in. and coarser. The tolefance
shall Jbe~plus.

(&) Pitch Diameter. The pitch diameter shall be ¢qual
to’the minimum (basic) pitch diameter of the intprnal
thread, with the tolerance plus.

(¢) Minor Diameter. The minor diameter shall clpar a
diame:er smaller by 0.010 in., minimum, than minijnum
minor diameter of the internal thread.

NOTE: The minor diamcter of the working plug gage is a cle
only. A minimum of 0.010 in. is suggested. More clearajce is
acceptable, but note that on threads finer than 16 TPI, even a|0.010
in. clearance may not be possible. In such cases. the gage manufgcturer
minor

rance

will have to determine an amount to clear the minimum
diameter of the internal thread.

(d) Length. Use gage blanks in accordance |with
ASME B47.1 (see Table 18), unless otherwise spedified
in the procurement contract. See para. 4.7 fo LE
greater than plug gage length.

(e) Thread Form. The Go plug thread form is shown
in Fig. 19. The thread form on indicating gage corftacts
is shown in Fig 20

thread axis:

(c) Cumulative Form Differential Gaging. The cumu-
lative form differential is the difference in indicator
readings (Z-X) illustrated in Fig. 17. The (Z) reading
is the maximum reading taken around and along the
external thread. The (X) reading is the minimum reading
taken around and along the external thread. (Z) reading
is taken with functional gage (see Fig. 8) and the (X)
reading is taken with the pitch diameter gage (see Fig.

46

4.6.2 Not Go Working Thread Plug Gage

(a) Major Diameter. The major diameter of the Not
Go thread plug gage shall be equal to the maximum
(basic) major diameter of the external thread minus
P/4, with the tolerance minus. If this results in a major
diameter smaller than the gage pitch diameter size, the
gage pitch diameter shall be used for the major diameter,
with the gage tolerance plus.


https://asmenormdoc.com/api2/?name=ASME B1.5 1997.pdf

ACME SCREW THREADS

Full-Form
Cone Contact

Functional Contact

Pitch Diameter
Cone Contact

ASME B1.5-1997

4

j A

z y » r 4

7/\/ WoNZN 7N 7
4 Product External Thre{fl / ::::::: E:t):r‘:\‘:l PD'IX Y Z
// Thread Thread
RN

p4 \ ! X JV {y

\i

Functional Contact

(a)

Full-Form
Vee Contact

indicator reading for (minimum-material) pitch diameter\and used for taper, straightness,

indicator reading for (maximum-material) functional size and used for lead differential analysis

K =
and roundness measurements
' = indicator reading used for lead differential analysis
4 =
Z-X = cumulative form differential analysis Adac
Z-Y = individual element analysis for lead differential Ad,A
Y- X = individual analysis for angle differential Ad5o

(b} Pitch Diameter. The pitch-diameter shall be the
same| as the maximum pitch\diameter of the internal
threafl, with a minus tolerance.

(c] Minor Diameter. The minor diameter shall clear a
diam¢ter smaller by ©:010 in., minimum, than minimum
minof diameter of_the internal thread.

NOTE} The minof diameter of the working plug gage is a clearance
only. |A minimum of 0.010 in. is suggested. More clearance is
accepthble, but note that on threads finer than 16 TPI, even a 0.010
in. clegranice may not be possible. In such cases, the gage manufacturer

FIG. 17 DIFFERENTIAL GAGING FOR EXTERNAL THREAD

Pitch Diameter
Vee Contact

{(b) {c)

(e) Thread Form. The Not Go thread form is shown
in Fig. 21.

4.6.3 Minimum-Material Pitch Diameter
Indicating Thread Gage
(a) Purpose and Use. The indicating gag¢ measures
the minimum-material size of product interpal thread.
The gage is also used to check taper and froundness.
The gage is set with a Go solid thread setting ring

will have to determine an amount to clear the minimum minor
diameter of the internal thread.

Clearance cut is optional, unless specified in the
procurement contract. Clearance cut may have 0.435P
maximum width between intersections with the flanks
of the thread.

(d) Length. Use gage blanks in accordance with
ASME B47.1 (see Table 18), unless otherwise specified
in the procurement contract.

47

(see para. 4.6.4).

(b) Design. Indicating gages have three contacts posi-
tioned at 120 deg or two contacts positioned at 180
deg. Gages are made with segments or rolls with cone
and vee design or balls.

(¢) Thread Form. The specifications for cone and
vee segments with flat or best size radiused contacts
are shown in Fig. 22 and for best size balls or radiused
zero lead rolls in Fig. 23.
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roll
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Pitch diampter
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One rib on
each roll,
one-third
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Segments,
Two or Three
Contacts B
Rolls,
% Two or Three
Contacts
Full-Form

Cone

& ) A c""'“‘ \‘ Full form

N NN v
‘

Product External Thread GENERAL NOTE:
Form of contact is similar to Fig. 8.
\ AN
AN

WA =
V Full-Form Vee Contactﬁ

FIG. 18 SINGLE-THREAD, FULL-FORM INDICATING GAGES —
CONE AND VEE HELICAL SEGMENTS AND ZERO LEAD ROLLS FOR EXTERNAL THREAD
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TABLE 21 LIMITING DIMENSIONS, GO AND NOT GO WORKING ADJUSTABLE
RING GAGES FOR EXTERNAL THREADS, GENERAL PURPOSE SINGLE-START
ACME SCREW THREADS, STANDARD SERIES, CLASSES 2G, 3G, AND 4G

Go External Working Ring Not Go External Working Ring
Major Pitch Minor Major Pitch Minor
Diameter, Diameter Diameter Diameter, Diameter Diameter
Clear Clear

Designation————{Referencel—Max—Min——Max——Min—{Referencel—Max——Min——Max——Min.

0.2500-16.90 ACME-2G 0.2600 0.2148 0.2142 0.1825 0.1815 0.2600 0.2049 0.2043 0.2041 0.2031
0.2500-16.9 ACME-3G 0.2600 0.2158 0.2153 0.1825 0.1815 0.2600 0.2114 0.2109 0.2041 0.2031
0.2500-16.90 ACME-4G 0.2600 0.2168 0.2163 0.1825 0.1815 0.2600 0.2138 0.2133 0.2041 0.2031

0.3125-14.90 ACME-2G 0.3225 0.2728 0.2722 0.2361 0.2351 0.3225 0.2620 0.2614,)0.2600 0.2590
0.3125-14.0 ACME-3G 0.3225 0.2738 0.2733 0.2361 0.2351 0.3225 0.2690 0.2685 “0.2600 0.2590
0.3125-14.0 ACME-4G 0.3225 0.2748 0.2743 0.2361 0.2351 0.3225 0.2715 0.27210”7 0.2600 0.2590

0.3750-12.90 ACME-2G 0.3850 0.3284 0.3278 0.2867 0.2857 0.3850 0.3167~,.0:3161 0.3135 0.3125
0.3750-12.0 ACME-3G 0.3850 0.3296 0.3290 0.2867 0.2857 0.3850 0.3244 % 0.3238 0.3135 0.3125
0.3750-12.¢ ACME-4G 0.3850 0.3309 0.3303 0.2867 0.2857 0.3850 0.3274 0.3268 0.3135 0.3125

0.4375-12.0 ACME-2G 0.4475 0.3909 0.3903 0.3492 0.3482 0.4475 0.3789 0.3783 0.3760 0.3750
0.4375-12.0 ACME-3G 0.4475 0.3921 0.3915 0.3492 0.3482 0.4475 0.3868 0.3862 0.3760 0.3750
0.4375-12.0 ACME-4G 0.4475 0.3934 0.3928 0.3492 0.3482 0.4475 0.3868 0.3862 0.3760 0.3750

0.5000-10.0 ACME-2G 0.5100 0.4443 0.4436 0.3900 0.3880 0.5100 0.4313 0.4306 0.4270 0.4250
0.5000-10.0 ACME-3G 0.5100 0.4458 0.4452 0.3900 0.3880 0.5100 0.4400 0.4394 0.4270 0.4250
0.5000-10.0 ACME-4G 0.5100 0.4472 0.4466 0.3900 0.3880 0.5100 0.4432 0.4426 0.4270 0.4250

0.6250-8.0]JACME-2G 0.6350 0.5562 0.5554 0.4900-..0.4880 0.6350 0.5416 0.5408 0.5332 0.5312
0.6250-8.0JACME-3G 0.6350 0.5578 0.5571 0.4900) 0.4880 0.6350 0.5513 0.5506 0.5332 0.5312
0.6250-8.0|/ACME-4G 0.6350 0.5593 0.5586 0.4900 0.4880 0.6350 0.5549 0.5542 0.5332 0.5812
0.7500-6.0JACME-2G 0.7600 0.6598 0.6589 \'0.5733 0.5713 0.7600 0.6433 0.6424 0.6270 0.6250
0.7500-6.0JACME-3G 0.7600 0.6615 0.6608° 0.5733 0.5713 0.7600 0.6541 0.6534 0.6270 0.6250
0.7500-6.0JACME-4G 0.7600 0.6632 0.6625 05733 0.5713 0.7600 0.6581 0.6574 0.6270 0.6250
0.8750-6.0JACME-2G 0.8850 0.7842-/ 0.7833 0.6983 0.6963 0.8850 0.7672 0.7663 0.7520 0.7600
0.8750-6.0JACME-3G 0.8850 0,7861 0.7854 0.6983 0.6963 0.8850 0.7785 0.7778 0.7520 0.75500
0.8750-6.0|ACME-4G 0.8850 0,7880 0.7873 0.6983 0.6963 0.8850 0.7827 0.7820 0.7520 0.7600
1.0000-5.0/ACME-2G 1.0100 0.8920 0.8910 0.7900 0.7880 1.0100 0.8736 0.8726 0.8520 0.8500
1.0000-5.0JACME-3G 1.0100 0.8940 0.8932 0.7900 0.7880 1.0100 0.8857 0.8849 0.8520 0.8500
1.0000-5.0/ACME-4G 107100 0.8960 0.8952 0.7900 0.7880 1.0100 0.8903 0.8895 0.8520 0.8500
1.1250-5.0/ACME-2G 1.1350 1.0165 1.0155 0.9150 0.9130 1.1350 0.9977 0.9967 0.9770 0.9750
1.1250-5.0 |[ACME-3G 1.1350 1.0186 1.0178 0.9150 0.9130 1.1350 1.0102 1.0094 0.9770 0.9750
1.1250-5.0|/ACME-4G 1.1350 1.0208 1.0200 0.9150 0.9130 1.1350 1.0150 1.0142 0.9770 0.9750
1.2500-5.0lACME-2G 1.2600 11411 11401 10400 10380 1.2600 1.1220 11210 1.1020 11000
1.2500-5.0 ACME-3G 1.2600 1.1433 1.1425 1.0400 1.0380 1.2600 1.1347 1.1339 1.1020 1.1000
1.2500-5.0 ACME-4G 1.2600 1.1455 1.1447 1.0400 1.0380 1.2600 1.1396 1.1388 1.1020 1.1000
1.3750-4.0 ACME-2G 1.3850 1.2406 1.2395 1.1150 1.1130 1.3850 1.2197 1.2186 1.1895 1.1875
1.3750-4.0 ACME-3G 1.3850 1.2430 1.2422 1.1150 1.1130 1.3850 1.2335 1.2327 1.1895 1.1875
1.3750-4.0 ACME-4G 1.3850 1.2453 1.2445 1.1150 1.1130 1.3850 1.2388 1.2380 1.1895% 1.1875
(continued)
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TABLE 21
RING GAGES FOR EXTERNAL THREADS, GENERAL PURPOSE SINGLE-START

ASME B1.5-1997

LIMITING DIMENSIONS, GO AND NOT GO WORKING ADJUSTABLE

ACME SCREW THREADS, STANDARD SERIES, CLASSES 2G, 3G, AND 4G (CONT'D)

Go External Working Ring

Not Go External Working Ring

Major Pitch Minor Major Pitch Minor
Diameter, Diameter Diameter Diameter, Diameter Diameter
Clear Clear
[Designation {Reference] Wiax. Vhin. Vax. Min. [Reference] Nax. Min. Max. Min.

1.50$0—4.0 ACME-2G 1.5100 1.3652 1.3641 1.2400 1.2380 1.5100 1.3440 1.3429 1.31456 [1.3125
1.5000-4.0 ACME-3G 1.5100 1.3677 1.3669 1.2400 1.2380 1.5100 1.3581 1.3573 ©3145 [1.3125
1.5000-4.0 ACME-4G 1.5100 1.3701 1.3693 1.2400 1.2380 1.5100 1.3635 1.3627(~1.3145 [1.3125
1.7500-4.0 ACME-2G 1.7600 16145 1.6134 1.4900 1.4880 1.7600 1.6927 16916 1.5645 [1.5625
1.7500-4.0 ACME-3G 1.7600 1.6171 1.6163 1.4900 1.4880 1.7600 1.6072 /1.6064 1.5645 [1.5625
1.7500-4.0 ACME-4G 1.7600 1.6198 1.6190 1.4900 1.4880 1.7600 1.6130\\11.6122 1.5645 [1.5625
2.0000-4.0 ACME-2G 2.0100 1.8637 1.8626 1.7400 1.7380 2.0100 1.8413 1.8402 1.8145 [1.8125
2.0090-4.0 ACME-3G 2.0100 1.8665 1.8657 1.7400 1.7380 2.0100 1.8563 1.8555 1.8145 [1.8125
2.0000-4.0 ACME-4G 2.0100 1.8693 1.8685 1.7400 1.7380 2.0100 1.8623 1.8615 1.8145 [1.8125
2.25(0-3.0 ACME-2G 2.2600 2.0713 2.0700 1.9047 1.8987 212600 2.0463 2.0450 2.0020 [2.0000
2.2500-3.0 ACME-3G 2.2600 2.0743 2.0735 1.9047 1.8987 2.2600 2.0628 2.0620 2.0020 [2.0000
2.2500-3.0 ACME-4G 2.2600 2.0773 2.0765 1.9047 1.8987 2.2600 2.0693 2.0685 2.0020 [2.0000
2.5000-3.0 ACME-2G 2.5100 2.3207 2.3194 2.1567 24547 2.5100 2.2952 2.2939 2.2520 [2.2500
2.5090-3.0 ACME-3G 2.5100 2.3238 23230 2.1567 _'2.1547 2.5100 2.3121  2.3113  2.2520 []2.2500
2.5000-3.0 ACME-4G 2.5100 2.3270 2.3262 2.1567%12.1547 2.5100 2.3189 2.3181 2.2520 [2.2500
2.75Q00-3.0 ACME-2G 2.7600 2.5700 2.5687 24067 2.4047 2.7600 2.5440 2.5427 2.5020 [.5000
2.75(0-3.0 ACME-3G 2.7600 25734 2.5726%.2.4067 2.4047 2.7600 25615 2.5607 2.5020 [2.5000
2.75(0-3.0 ACME-3G 2.7600 25767 25759 24067 2.4047 2.7600 2.5684 2.5676 2.5020 pR.5000
3.00Q0-2.0 ACME-2G 3.0100 2.7360 (27345 2.4900 2.4880 3.0100 2.7059 2.7044 2.6270 [.6250
3.0000-2.0 ACME-3G 3.0100 2.7395 2.7385 2.4900 2.4880 3.0100 2.7258 2.7248 2.6270 P.6250
3.00q0-2.0 ACME-4G 3.0100 2.7430 2.7420 2.4900 2.4880 3.0100 27335 27325 2.6270 P.6250
3.50(0-2.0 ACME-2G 3.5100 3:23560 3.2335 2.9900 2.9880 3.5100 3.2041 3.2026 3.1270 B.1250
3.5000-2.0 ACME-3G 3.5100 3.2388 3.2378 2.9900 2.9880 3.5100 3.2247 3.2237 3.1270 B.1250
3.50(0-2.0 ACME-4G 3.5100 3.2425 3.2415 2.9900 2.9880 3.5100 3.2327 3.2317 3.1270 B.1250
4.0000-2.0 ACME-2G 4.0100 3.7340 3.7325 3.4900 3.4880 4.0100 3.7023 3.7008 3.6270 B.6250
4.0000-2.0 ACME-3G 4.0100 3.7380 3.7370 3.4900 3.4880 4.0100 3.7235 3.7225 3.6270 PB.6250
4.0000-2.0 ACME-4G 4.0100 3.7420 3.7410 3.4900 3.4880 4.0100 3.7319 3.7309 3.6270 B.6250
4.5000-2.0 ACME=2G 4.5100 4.2330 4.2315 3.9900 3.9880 4.5100 42006 4.1991 4.1270 p.1250
4.5000-2.0 ACME-3G 4.5100 42373 4.2363 3.9900 3.9880 4.5100 4.2225 4.2215 4.1270 p.1250
4.5000-2.0. ACME-4G 4.5100 42415 4.2405 3.9900 3.9880 4.5100 42312 4.2302 4.1270 p.1250
5.0006-26-ACME-26 5-0166 47319—4-7304—44900—44886 5-6166 4-6988—4-6973—4-6276—1.6250
5.0000-2.0 ACME-3G 5.0100 47364 47354 4.4900 4.4880 5.0100 47212 4.7202 4.6270 4.6250
5.0000-2.0 ACME-4G 5.0100 47409 4.7399 4.4900 4.4880 5.0100 47304 4.7294 4.6270 4.6250
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r 10 threads/in. and less, 0.0050 in.

464 lid Thread_Setting Go Ring Gage ring gages, with setting adjusted for measured pitch

(a) Pu%:)se and /Use. Thread setting ring gage is diameter. See Appendix F for measurement of intg¢rnal
used for spttingsinternal thread indicating gage. pitch diameter.

(b) Des{gn.“The minor diameter of the Go setting A Go and Not Go threaded check plug gage§ for
ring gage ini i i internal pitch diameter may be used to establish the

the internal thread, with a gage tolerance plus. The
pitch diameter shall be equal to the minimum (basic)
pitch diameter of the internal thread, with a tolerance
plus. The major diameter shall be cleared as shown
in Fig. 24. The feather edge at both ends of the thread
ring gage shall be removed to obtain a full-thread blunt
start. In all cases, measured pitch diameter shall be
marked on the gage or on an attached tag. It is
recommended that indicating gages be set from Go set

pitch diameter of the solid setting ring gage. See
Appendix G3.

(c) Length. Use gage blanks in accordance with
ASME B47.1 (see Table 18).

4.6.5 Go Plain Plug Gage for Minor Diameter
of Internal Thread. The diameter of the Go plain
plug gage, shown in Fig. 25, shall be the same as the
minimum minor diameter of the internal thread. The
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FIG. 21 NOT GO FUNCTIONAL DIAMETER LIMIT FOR INTERNAL THREAD

gage tolerfance shall be plus (see Table 23). The gage
length shgll be in accordance with ASME B47.1 (see
Table 18

4.6.6 Not Go Plain Plug Gage«for Minor
Diameter of Internal Thread. The diameter of the
Not Go plain plug gage shall be ‘the same as the
maximum| minor diameter of thelinternal thread. The
gage tolerpnce shall be minus (see’ Table 23). The gage
length shall be in accordance.with ASME B47.1 (see
Table 18

4.6.7 Circular/Runout Indicating Gage

(a) Pufpose .and”’Use. The indicating gage inspects
the runouf of-the minor cylinder to the pitch cylinder
of the prpduct internal thread. Readings indicate the

The indicating gage is set by the Go setting ring
gage (see para. 4.6.4) with plain gaging conta¢t on
minor diameter of the thread setting ring gage and the
thread contacts on pitch diameter of the thread ring |gage.

(¢} Thread Form. The specifications for thread|form
on the cone and vee segments and rolls are summgrized
in Fig. 26. Plain contact has bearing on minor diameter
of product thread. Balls are “best size” contacting thread
at pitch cylinder.

4.6.8 Differential Gaging for Internal Th
The differential gaging principle is explained in|para.
4.5.10 for external threads. It is similar for infernal
threads and is illustrated in Fig. 27. The (Z) reading
is taken with the maximum-material Go funcfional

ead.

position of the product minor diameter to the pitch
diameter within the specified tolerance.

(b) Design. The thread-type indicating gage has three
contacts, one plain and two threaded, spaced 120 deg,
or two contacts, spaced 180 deg [see Fig. 26, sketch (a)].

The ball-type indicating gage has two balls on one
contact engaging the threads and one contact has a
plain prism-shaped finger 180 deg apart from the ball
contact [see Fig. 26, sketch (b)].

56

indicating gage illustrated in Fig. 20. The (Y) reading
is taken with the full-form single cone and vee indicating
gage illustrated in Fig. 28. The (X) reading is taken
with the pitch diameter indicating gage illustrated in
Fig. 22.

(a) Single element lead differential gaging reading
is (Y-Z).

(b) Single element angle differential gaging reading
is (X-Y).
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TABLE 22 LIMITING DIMENSIONS, SOLID-SETTING
THREAD RING GAGES FOR INTERNAL THREAD
INDICATING GAGES, SINGLE-START ACME SCREW THREADS

Internal Setting Ring

Minor Pitch ) .
Diameter Diameter Major Diameter,
Min. Clear
“‘sigpafinn Min. Max Min Max Reference
0.2500-16.0 ACME-4G 0.1875 0.1885 0.2188 0.2194 0.2600
0.3125-14.0 ACME-4G 0.2411 0.2421 0.2768 0.2774 0.3225
0.3750-12.0 ACME-4G 0.2917 0.2927 0.3333 0.3339 0.3850
0.4375-12.0 ACME-4G 0.3542 0.3452 0.3958 0.3964 0.4475
0.5000-10.0 ACME-4G/C 0.4000 0.4020 0.4500 0.4506 0.5200
0.6250-8.0 ACME-4G/C 0.5000 0.5020 0.5625 0.5632 0.6450
0.7500-6.0 ACME-4G/C 0.5833 0.5853 0.6667 0.6674 0:7700
0.8750-6.0 ACME-4G/C 0.7083 0.7103 0.7917 0.7924 0.8950
1.0000-5.0 ACME-4G/C 0.8000 0.8020 0.9000 0.9008 1.0200
1.1250-5.0 ACME-4G/C 0.9250 0.9270 1.0250 1.0258 1.1450
1.2500-5.0 ACME-4G/C 1.0500 1.0520 1.1500 149508 1.2700
1.3750-4.0 ACME-4G/C 1.1250 1.1250 1.2500 1.2508 1.3950
1.5000-4.0 ACME-4G/C 1.2500 1.2520 1.3750 1.3758 1.5000
1.7500-4.0 ACME-4G/C 1.5000 1.56020 1.6250 1.6258 1.7700
2.0000-4.0 ACME-4G/C 1.7500 1.7520 8750 1.8758 2.0200
2.2500-3.0 ACME-4G/C 1.9167 1.9187 2.0833 2.0841 2.2700
2.5000-3.0 ACME-4G/C 2.1667 2.1687 2.3333 2.3341 2.5200
2.7500-3.0 ACME-4G/C 2.4167 2.4187 2.5833 2.5841 2.7700
3.0000-2.0 ACME-4G/C 2.5000 2.5020 2.7500 2.7510 3.0200
3.5000-2.0 ACME-4G/C 3.0000 3.0020 3.2500 3.2510 3.5200
4.0000-2.0 ACME-4G/C 3.5000 3.5020 3.7500 3.7510 4.0200
4.5000-2.0 ACME-4G/C 440000 4.0020 4.2500 4.2510 4.5200
5.0000-2.0 ACME-4G/C 4.5000 4.5020 4.7500 4.7510 5.0200
TABLE 23 PLAIN GAGE TOLERANCES
Size Range Class Z
Tolerances

To and for Plain

Above Including Gages

0.150 0.825 0.00010

0.825 1.510 0.00012

1.510 2.510 0.00016

2.510 4.510 0.00020

4,510 6.510 0.00025
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(c) Cumulative form differential gaging reading is
(X-2).

4.6.9 Minor Diameter Indicating Gage. Gages
are made to the individual gage manufacturer’s design
with gaging contacts (segments or rolls) at 120 deg or
180 deg apart (see Fig. 29). Gage is set to cylindrical
ring gage or a gage block gap where appropriate.

ACME SCREW THREADS

5.1.3 Tolerances on Lead. The variation in lead
of all Acme thread gages for Classes 3C and 4C product
shall not exceed 0.0002 in. between any two threads
not farther than 1 in. apart. However, the lead variation
shall not exceed 0.0003 in. for gages with length over
1 in. through 3 in.; or 0.0004 for gages with length
over 3 in. through 5 in.; or 0.0006 in. for gages with
a length over 5 in. For gages for Class 2C product,

4.6.10 [Major Diameter Indicating Gage

(a) Purpose and Use. This measurement is to verify
that the dlearance between the internal and external
thread major diameter is correct.

(b) Design. Gages are made to the individual manu-
facturer’s [designs (see Fig. 30). The width of flat on
the thread crest contact shall be less than (Frn) to
avoid intefference with comer radii due to tool wear.
The included angle on the indicating gage thread contact
should be| 10 deg or smaller.

(c) Indicating Gage Setting. The indicating gage is
set to the|plain ring gage.

4.7 ASME B47.1 Gage Blanks

See Appendix Gl for Go gage compensation. Table
18 is also provided for Go gage blank length preference.

5 GAGING FOR CENTRALIZING ACME
THREADS

This seftion does not repeat information contained
in section  on gages for general purpose Acme threads.
See para. |4 for gaging system description, paras. 4.1
and 4.2 fgr measurement uncertainty, and para. 4.3 for
gage blanks.

Tolerances

Go thread gages fer~centralizing Acme threads are
given in Table 24:
5.1.1 Tolerances on Pitch Diameter. The pitch

diameter s—for Classes—2C,3C—and

0.0001 in. shall be added to the above values:

5.1.4 Tolerances on Flank Angle ofJThread.
The tolerances shall apply to both the flank anglg and
the optical projected flank angle viewed normal tp the
thread axis (see Appendix G2).

The tolerances on angle ofwthread, as specifigd in
Table 24, for the various(pitches, are tolerances on
one-half of the included\angle. This insures thaf the
bisector of the included angle will be perpendicular to
the axis of the thread within proper limits. The eqpiva-
lent deviation frem ‘true thread form caused by |such
irregularities .as<convex or concave sides of thread, or
slight projections on the thread form, should not exceed
the tolerances permitted on angle of thread. The [flank
angle tolerances apply to the actual flank contact Igngth
between gages or between gage and product.

5.1.5 Functional Size. Same as para. 4.1.5.

5.1.6 End, Partial, or Entry Threads. The phrtial
or incomplete entry/end threads of all single lead|cen-
tralizing Acme thread gages above 0.500 in. shall be
removed by convolution to a full form. Multiple}start
gages and gages for sizes 0.5000 in. and smaller| may
be chamfered.

5.2 Gages for External Centralizing Acme
Thread

For limits of size for Go and Not Go setting |plug
gages for external centralizing Acme thread gaged, see
Table 25. For Go and Not Go working ring gages for
external centralizing threads, see Table 26.

5.2.1 Go Thread Ring or Indicating Gagp

4C, external and internal threads, are given in Table 24.

See Appendix E4 or F4 for wire or ball measurement
of pitch diameter on gages with large lead angles,
approximately 5 deg and larger.

5.1.2 Tolerances on Major and Minor Diame-
ters. The tolerances for the major diameter of thread
plug and minor diameter of thread ring gages for
centralizing Acme thread gages are given in Table 24.

64

(a) Major Diameter. The major diameter of the Go
ring gage or indicating gage contacts shall clear the
maximum major diameter of the external part by 0.010
in. minimum for new gages. For recalibration of used
gages, the ring should have sufficient clearance at the
major diameter to clear the full form of the setting gage.
The determination of this clearance is best facilitated by
the use of a truncated setting plug rather than a full-
form setting plug gage.
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TABLE 24 TOLERANCES FOR GO AND NOT GO THREAD GAGES, WORKING AND SETTING,
FOR CENTRALIZING SINGLE-START ACME SCREW THREADS (0.250 in. Through 5.000 in.)

Tolerance
Tolerance on on Half-
Pitch Diameters Angle of
[Note (2)] Tolerance on Thread Plug Major Diameters Tolerance Thread =
on Minor EE—
Go Working Thread Plug/ Go and Not Go Full-Form Diameter of
Special Not Go Work- and Truncated Setting Go and Not
Thregds/in. Classes 3C  ing Plug for Major Diam-  Thread Plug and Not Go Go Thread
[Note {1)] Class 2C and 4C eter of Internal Thread Working Plug Gages Ring Gades deg min
1 0.0007 0.0006 0.00020 0.002 0.002 0 10
0.0008 0.0007 0.00020 0.002 0.002 0 8
[ 0.0009 0.0007 0.00020 0.002 0.002 0 8
L 0.0010 0.0008 0.00020 0.002 0.002 0 8
4 0.0011 0.0008 0.00025 0.002 0.002 0 8
3 0.0013 0.0008 0.00030 0.002 0.002 0 6
1Y, 0.0014 0.0009 0.00040 0.002 0.002 0 6
3 0.0015 0.0010 0.00040 0:002 0.002 0 6
1% 0.0018 0.0010 0.00050 0/002 0.002 0 5
1%, 0.0018 0.0010 0.00050 0.002 0.002 0 5
1 0.0021 0.0010 0.00050 0.002 0.002 0 5
NOTEHS:

(1) Infermediate pitches take the tolerances of the next coarser pitch listed in this Table.

(2) THese pitch diameter tolerances for thread gages are not cumulative; that is, they do not include tolerances op lead and

on half-angle.

NOTE| Threads/in. finer than 16 may not be practicalyor possible
to achfeve 0.010 in. minimum clearance. The clearance in the ring
at the [major diameter is acceptable if the ring_can be properly set
on a tfuncated setting plug and the ring cléars the full-form major
diametpr on the setting plug.

(b)| Pitch Diameter. The*size of a Go thread ring
is determined by its fit.on*the maximum-material limit
thread setting plug gage. The indicating gage is set to
the fill-form Go, thread setting plug gage.

(c)| Minor <Diameter. The minor diameter shall be
less than the\minimum minor diameter of the internal
product._thread by the amount of the pitch diameter
allowl i i
minus.

(d) Length. When no special length of engagement
is specified on the procurement contract, use standard
gaging blanks per ASME B47.1 (see Table 18). The
length should approximate 3 pitches for single-start
threads. See para. 4.7 for LE greater than ring gage
length.

(e) Go maximum-material ring and indicating gage
are illustrated in Figs. 7 and 8, respectively.

67

5.2.2 Maximum-Material Limit | Thread
Setting Plug for Go Thread Ring or Indicating
Gages

(a) Major Diameter. The major diameter df the full-
form portion of the maximum-material liit thread
setting plug gage shall be the same as the maximum
major diameter of the external product thfead. The
gage tolerance shall be plus. The major dipmeter of
the truncated portion of the thread setting plug gage
shall be smaller by one-third of the basic thread depth
(P/6) than the maximum major diameter of the external
thread. The gage tolerance shall be minus.
(b) Pitch Diameter. The pitch diameter of the thread
i fmum pitch
diameter of the external thread. The gage tolerance
shall be minus. In all cases, measured pitch diameter
shall be marked on the gage or an attached tag. It is
recommended that indicating gages be set from Class
3G/3C/4G/4C Go set plug gages, adjusting for measured
pitch diameter.

(¢) Minor Diameter. The minor diameter shall be
cleared below the minimum minor diameter of the Go
ring and indicating gage.
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TABLE 26 LIMITING DIMENSIONS, GO AND NOT GO WORKING ADJUSTABLE

RING GAGES FOR EXTERNAL THREAD, CENTRALIZING SINGLE-START
ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C

Go External Working Ring

Not Go External Working Ring

Major Major
Diameter, Pitch Diameter Minor Diameter  Diameter, Pitch Diameter Minor Diameter
Clear Clear
Dpsignation  (Referencel  NIax. Min. Max. Min. — (Reference]  WMax. _ Nin.  MVax:| Min.

0.5000410.0 ACME-2C 0.5100 0.4443 0.4436 0.4043 0.4023 0.5100 0.4313 0.4306 0.4270 0.4250
0.5000}10.0 ACME-3C 0.5100 0.4458 0.4452 0.4058 0.4038 0.5100 0.4400 0.4394 N 04270 0.4250
0.5000{10.0 ACME-4C 0.5100 0.4472 0.4466 0.4072 0.4052 0.5100 0.4432 0.4426, 0.4270, 0.4250
0.625048.0 ACME-2C 0.6350 0.5562 0.5554 0.5062 0.5042 0.6350 0.5416 <0:5408 0.5332] 0.5312
0.625048.0 ACME-3C 0.6350 0.5578 0.5571 0.5078 0.5058 0.6350 0.5513, 05506 0.5332] 0.5312
0.625018.0 ACME-4C 0.6350 0.5593 0.5586 0.5093 0.5073 0.6350 0.5549V 0.5542 0.5332] 0.5312
0.750016.0 ACME-2C 0.7600 0.6598 0.6589 0.5931 0.5911 0.7600 06433 0.6424 0.6270, 0.6250
0.750016.0 ACME-3C 0.7600 0.6615 0.6608 0.5948 0.5928 0.7600 0.6541 0.6534 0.6270, 0.6250
0.750016.0 ACME-4C 0.7600 0.6632 0.6625 0.5965 0.5945 0.7600 0.6581 0.6574 0.6270| 0.6250
0.875016.0 ACME-2C 0.8850 0.7842 0.7833 0.7175 0.7155 0:8850 0.7672 0.7663 0.7520, 0.7500
0.875016.0 ACME-3C 0.8850 0.7861 0.7854 0.7194 0.7174 0.8850 0.7785 0.7778 0.7520, 0.7500
0.8750{6.0 ACME-4C 0.8850 0.7880 0.7873 0.7213 0.7193 0.8850 0.7827 0.7820 0.7520| 0.7500
1.0000{5.0 ACME-2C 1.0100 0.8920 0.8910 0.8120 0,8100 1.0100 0.8736 0.8726 0.8520, 0.8500
1.0000{5.0 ACME-3C 1.0100 0.8940 0.8932 0.8140 '0.8120 1.0100 0.8857 0.8849 0.8520, 0.8500
1.0000{5.0 ACME-4C 1.0100 0.8960 0.8952 0.8160%.0.8140 1.0100 0.8903 0.8895 0.8520, 0.8500
1.1250{5.0 ACME-2C 1.1350 1.0165 1.0155 09365 0.9345 1.1350 0.9777 0.9967 0.9770, 0.9750
1.1250{5.0 ACME-3C 1.1350 1.0186 1.0178+0.9386 0.9366 1.1350 1.0102 1.0094 0.9770 0.9750
1.1250{5.0 ACME-4C 1.1350 1.0208 1.0200_ 0.9408 0.9388 1.1350 1.0150 1.0142 0.9770[ 0.9750
1.2500{5.0 ACME-2C 1.2600 1.1411 1,401 1.0611 1.0591 1.2600 1.1220 1.1210 1.1020, 1.1000
1.25001{5.0 ACME-3C 1.2600 1.1433- T1.1425 1.0633 1.0613 1.2600 1.1347 1.1339 1.1020[ 1.1000
1.2500{5.0 ACME-4C 1.2600 1.1455 1.1447 1.0655 1.0635 1.2600 1.1396 1.1388 1.1020; 1.1000
1.375044.0 ACME-2C 1.3850 1:2406 1.2395 1.1406 1.1386 1.3850 1.2197 1.2186 1.1895| 1.1875
1.3750{4.0 ACME-3C 1.3850 1.2430 1.2422 1.1430 1.1410 1.3850 1.2335 1.2327 1.1895| 1.1875
1.375044.0 ACME-4C 1.3850 1.2453 1.2445 1.1453 1.1433 1.3850 1.2388 1.2380 1.1895| 1.1875
1.500044.0 ACME-2C 1.5100 1.3652 1.3641 1.2652 1.2632 1.5100 1.3440 1.3429 1.3145 1.3125
1.500044.0 ACME-3C 1.5100 1.3677 1.3669 1.2677 1.2657 1.5100 1.3581 1.3573 1.3145( 1.3125
1.500044.0 ACME-4C 1.5100 1.3701 1.3693 1.2701 1.2681 1.5100 1.3635 1.3627 1.3145] 1.3125
1.750044.0 ACME-2€ 1.7600 1.6145 1.6134 1.5145 15125 1.7600 1.5927 1.6916 1.5645( 1.5625
1.750044.0 ACME=3C 1.7600 1.6171 1.6163 1.5171 1.5151 1.7600 1.6072 1.6064 1.5645| 1.5625
1.750044.0 ACME-4C 1.7600 1.6198 1.6190 15198 1.5178 1.7600 1.6130 1.6122 1.5645| 1.5625
2.0000%4-0~ALME2E 2-60166 +8637—+8626—+F637F—+F617 2-0106 +8413—1-8402—3+8145 1.8125
2.0000-4.0 ACME-3C 2.0100 1.8665 1.8657 1.7665 1.7645 2.0100 1.8563 1.8555 1.8145 1.8125
2.0000-4.0 ACME-4C 2.0100 1.8693 1.8685 1.7693 1.7673 2.0100 1.8623 1.8615 1.8145 - 1.8125
2.2500-3.0 ACME-2C 2.2600 2.0713 2.0700 1.9380 1.9360 2.2600 2.0463 2.0450 2.0020 2.0000
2.2500-3.0 ACME-3C 2.2600 2.0743 2.0735 19410 1.9390 2.2600 2.0628 2.0620 2.0020 2.0000
2.2500-3.0 ACME-4C 2.2600 2.0773 2.0765 1.9440 1.9420 2.2600 2.0693 2.0685 2.0020 2.0000
{continued)
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TABLE 26 LIMITING DIMENSIONS, GO AND NOT GO WORKING ADJUSTABLE
RING GAGES FOR EXTERNAL THREAD, CENTRALIZING SINGLE-START
ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C (CONT'D)

Go External Working Ring

Not Go External Working Ring

Major Major
Diameter, Pitch Diameter = Minor Diameter Diameter,  Pitch Diameter = Minor Diameter
Clear Clear

Desij : Min.
2.5000-3.0 ACME-2C 2.5100 2.3207 2.3194 2.1874 2.1854 2.5100 2.2952 2.2939  2.2520\ ' P.2500
2.5000-3.9 ACME-3C 2.5100 23238 23230 2.1905 2.1885 2.5100 23121 23113 22520 R.2500
2.5000-3.0 ACME-4C 2.5100 23270 23262 2.1937 @ 2.1917 2.5100 2.3189  2.3181 , 2.2520 P.2500
2.7500-3.0 ACME-2C 2.7600 25700 25687 2.4367 2.4347 2.7600 2.5440 2.5427% 25020 P.5000
2.7500-3.0 ACME-3C 2.7600 25734 25726 2.4401 2.4381 2.7600 25615 25607 2.5020 [P.5000
2.7500-3.0 ACME-4C 2.7600 25767 25759 24434 2.4414 2.7600 2.5684 \2,6676 2.5020 P.5000
3.0000-2.0 ACME-2C 3.0100 27360 27345 2.5360 2.5340 3.0100 2,7059/ 27044 2.6270 P.6250
3.0000-2.90 ACME-3C 3.0100 2.7395 27385 25395 2.5375 3.0100 2.7258 2.7248 2.6270 R.6250
3.0000-2.0 ACME-4C 3.0100 27430 27420 2.5430 2.5410 3.0100 27335 27325 2.6270 R.6250
3.5000-2.9 ACME-2C 3.5100 3.2350 3.2335 3.0350 3.0330 3.5100 3.2041 3.2026 3.1270 B.1250
3.5000-2.9 ACME-3C 3.5100 3.2388 3.2378 3.0388 3.0368 3.5100 3.2247 3.2237 3.1270 B.1250
3.5000-2.9 ACME-4C 3.56100 3.2425 3.2415 3.0425 3.0405 3:5100 3.2327 3.2317 3.1270 B.1250
4.0000-2.9. ACME-2C 4.0100 3.7340 3.7325 3.5340 3.5320 4.0100 3.7023 3.7008 3.6270 [3.6250
4.0000-2.0 ACME-3C 4.0100 3.7380 3.7370 3.5380 3.5360 4.0100 3.7235 3.7225 3.6270 [3.6250
4.0000-2.0 ACME-4C 4.0100 3.7420 3.7410 3.5420 315400 4.0100 3.7319 3.7309 3.6270 B.6250
4.5000-2.0 ACME-2C 4.5100 4.2330 4.2315 4.0330,* 4.0310 4.5100 4.2006 4.1991 4.1270 |.1250
4.5000-2.9 ACME-3C 4.5100 4.2373 4.2363 4.0373 4.0353 4.5100 4.2225 4.2215 41270 |4.1250
4.5000-2.90 ACME-4C 4.5100 4.2415 4.2405,_ (4.0315 4.0295 4.5100 4.2312 4.2302 4.1270 @.1250
5.0000-2.¢ ACME-2C 5.0100 47319 4.7304- 45319 4.5299 5.0100 46988 4.6973 4.6270 |.6250
5.0000-2.9 ACME-3C 5.0100 4.7364 4.7354 45364 4.5344 5.0100 47212 47202 4.6270 |4.6250
5.0000-2.9 ACME-4C 5.0100 4.7409 \\ 4.7399 45409 4.5389 5.0100 47304 4.7294 4.6270 [A.6250

GENERAIL NOTE: Working ring gage has-same pitch diameter tolerance as its set plug.

(d) Langth. Use gage blapks-in accordance with on a truncated setting plug and the ring clears the full-forfn major
ASME B47.1 (See Table 18) diameter on the setting plug.

(e) Thread Form. Thread form is shown in Fig. 9. (b) Pitch Diameter. The size of a Not Go [thread

ring gage shall be determined by its fit on the minfimum-

5.2.3 [Not Go ‘Thread Ring Gages material limit thread setting plug gage.

(a) Mijor Diaméter. The major diameter of the Not (¢) Minor Diameter. The minor diameter shall be
Go ring| gagé-or indicating gage contacts shall clear basic minor diameter of the internal thread plys P/4,
the max|mum major diameter of the external part by with the tolerance plus. If this results in a[minor
0.010 in. minimum for new gages. For recalibration drameter targer thamthegage pitchr drameter size, the

of used gages, the ring should have sufficient clearance
at the major diameter to clear the full form of the
setting gage. The determination of this clearance is
best facilitated by the use of a truncated setting plug
rather than a full-form setting plug gage.

NOTE: Threads/in. finer than 16 may not be practical or possible
to achieve 0.010 in. minimum clearance. The clearance in the ring
at the major diameter is acceptable if the ring can be properly set
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gage pitch diameter size shall be used for the minor
diameter size with the tolerance minus.

(d) Length. Use gage blanks in accordance with
ASME B47.1 (see Table 18).

(e) Thread Form. Thread form is shown in Fig. 10.
5.2.3.1 Minimum-Material Pitch Diameter

Indicating Thread Gage. This gage is described in
para. 4.5.4 and illustrated in Figs. 11 and 12.
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5.2.4 Minimum-Material Limit Thread Setting
Plug Gage for Not Go Thread Ring Gage

(a) Major Diameter. The major diameter of the full-
form portion of the Not Go thread setting plug shall
be the same as the maximum major diameter of the
external thread. The gage tolerance shall be plus. The
truncated portion of the Not Go thread setting plug
gage shall be one-third of the basi
6) srpaller than the maximum major diameter of the
exterpal thread. The gage tolerance (see Table 24) shall
be miinus.

(b) Pitch Diameter. The pitch diameter shall be the
same| as the minimum pitch diameter of the external
threagl, with the tolerance taken plus.

(c) Minor Diameter. The minor diameter shall be
cleargd below the minimum minor diameter of the Not
Go thread ring gage.

(d)| Length. Use gage blanks in accordance with
ASME B47.1 (see Table 18).

(e)| Thread Form. Thread form for full-form and
truncated Not Go thread setting plug gage is shown
in Fig. 13.

5.2.5 Go Plain Ring and Snap Gage for Major
Diamjeter. See para. 4.5.6.

5.2.6 Not Go Plain Ring or Snap Gage for

Majdr Diameter. See para. 4.5.7.

5.2.7 Indicating Gage for Minor Diameter. See

para. [4.5.8.

5.2.8 Indicating Gage for Circular Runout. See

para. (4.5.9.
5.2.9 Differential Gaging.)See para. 4.5.10.

5.2.10 Identification. The gage should be marked
by thg nominal size, threads/in., ACME, Class, Acme
type [C, GO or NOT GO, and pitch diameter. The
calibfated pitchydiameter values may be on an
attached tag.

EXAMPLE:~1) 1/4-5 ACME-4C NOT GO PD 1.1210

ASME B1.5-1997

5.3.1 Go Functional Working Thread Plug
Gage or Indicating Gage With Segments, Rolls,
or Balls

(a) Major Diameter. The major diameter of the Go
thread plug gage shall be the same as the minimum
major diameter of the internal thread with plus tolerance.
Both corners of the crest shall be chamfered equally
i i at at crest

of 0.28P, +0.00, —0.02P.

(b) Pitch Diameter. The pitch diameter sha]l be equal
to the minimum (basic) pitch diameter of the internal
thread, with tolerance taken plus.

(¢) Minor Diameter. The miner diameter shall clear a
diameter smaller by 0.010 ifi, minimum, than|minimum
minor diameter of the internal thread.

NOTE: The minor diaheter of the working plug gage i a clearance
only. A minimum of Y0.010 in. is suggested. More [clearance is
acceptable, but noté that on threads finer than 16 TPL, ¢ven a 0.010
in. clearance miay hot be possible. In such cases, the gage manufacturer
will have_to{determine an amount to clear the minjmum minor
diameter.of\the internal thread.

(d) Length. Use gage blanks in accordance with
ASME B47.1 (see Table 18). See para. 4[7 for LE
greater than the plug gage length.

(e) Thread Form. The Go plug gage thregd form is
shown in Fig. 19 and for indicating gage cpntacts in
Fig. 20.

5.3.2 Not Go Working Thread Plug
{a) Major Diameter. The major diameter ¢f the Not
Go thread plug gage shall be equal to the maximum
(basic) major diameter of the external thrdad minus
P/4, with tolerance taken minus (see Table 24). If this
results in a major diameter smaller than the gage pitch
diameter size, the gage pitch diameter sizd shall be
used as the major diameter, with the gage| tolerance
taken plus.
(b) Pitch Diameter. The pitch diameter shall be equal
to the maximum pitch diameter of the internjal thread,
with the tolerance taken minus.
(c) Minor Diameter. The minor diameter shall clear a

Gage

5.3 Gages for Internal Centralizing Acme
Screw Threads

Limits of size for Go and Not Go working plug
gages for internal centralizing Acme threads (see Table
27), indicating gage solid setting ring (see Table 22),
and Not Go thread plug gages for major diameter of
centralizing internal threads (see Table 28) are given
at the end of section 5.
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diameter smaller by 0.010 in., minimum, than minimum
minor diameter of the internal thread.

NOTE: The minor diameter of the working plug gage is a clearance
only. A minimum of 0.010 in. is suggested. More clearance is
acceptable, but note that on threads finer than 16 TPI, even a 0.010
in. clearance may not be possible. In such cases, the gage manufacturer
will have to determinc an amount to clear the minimum minor
diameter of the internal thread. Clearance cut is optional unless
specified in the procurement contract.
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PLUG GAGES FOR INTERNAL THREAD, CENTRALIZING SINGLE-START
ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C

ACME SCREW THREADS

TABLE 27 LIMITING DIMENSIONS, GO AND NOT GO WORKING

Desig

Go Internal Working Plug

Not Go Internal Working Plug

0.5000-100 ACME-2C
0.5000-100 ACME-3C
0.5000-100 ACME-4C

0.6250-8.0 ACME-2C
0.6250-8.0 ACME-3C
0.6250-8.0 ACME-4C

0.7500-6.0 ACME-2C
0.7500-6.0 ACME-3C
0.7500-6.0 ACME-4C

0.8750-6.0 ACME-2C
0.8750-6.0 ACME-3C
0.8750-6.0 ACME-4C

1.0000-5.0 ACME-2C
1.0000-5.0 ACME-3C
1.0000-5.0 ACME-4C

1.1250-5.0 ACME-2C
1.1250-5.0 ACME-3C
1.1250-5.00 ACME-4C

1.2500-5.0 ACME-2C
1.2500-5.0 ACME-3C
1.2500-5.0 ACME-4C

1.3750-4.0 ACME-2C
1.3750-4.d ACME-3C
1.3750-4. ACME-4C

1.5000-4.0 ACME-2C
1.5000-4.0 ACME-3C
1.5000-4.0 ACME-4C

1.7500-4.4 ACME-2€
1.7500-4. ACME<8C
1.7500-4. ACME-4C

2.0000-4.0LACME-2C

2.0000-4.0 ACME-3C
2.0000-4.0 ACME-4C

2.2500-3.0 ACME-2C
2.2500-3.0 ACME-3C
2.2500-3.0 ACME-4C

Minor Minor
Diameter, Pitch Diameter Major Diameter Diameter, Pitch Diameter Major Diameter

Clear Clear
Max.
0.4000 0.4500 0.4507 0.5007 0.5009 0.4000 0.4630 0.4637 0.4730 .4750
0.4000 0.4500 0.4506 0.5007 0.5009 0.4000 0.4558 0.4564 04730 0.4750
0.4000 0.4500 0.4506 0.5007 0.5009 0.4000 0.4540 0.4546 . 0.4730 0.4750
0.5025 0.5625 0.5633 0.6258 0.6260 0.5025 0.5771 0.5779° 0.5918 0.5938
0.5025 0.5625 0.5632 0.62568 0.6260 0.5025 0.5690 ,0,5697 05918 (.5938
0.5025 0.5625 0.5632 0.6258 0.6260 0.5025 0.5669 1\ 0.5676 0.5918 .5938
0.5900 0.6667 0.6676 0.7509 0.7511 0.5900 0.6832 0.6841 0.7063 (.7083
0.59800 0.6667 0.6674 0.7509 0.7511 0.5900 0.6741 0.6748 0.7063 0.7083
0.5900 0.6667 0.6674 0.7509 0.7511 0.5900 0.6718 0.6725 0.7063 0.7083
0.7150 0.7917 0.7926 0.8759 0.8761 0.7150 0.8087 0.8096 0.8313 0.8333
0.7150 0.7917 0.7924 0.8759 0.8761 0.7450 0.7993 0.8000 0.8313 D.8333
0.7150 0.7917 0.7924 0.8759 0.8761 90,7150 0.7970 0.7977 0.8313 .8333
0.8100 0.9000 0.9010 1.0010 1.0012 0.8100 0.9184 09194 0.9480 0.9500
0.8100 0.9000 0.9008 1.0010 1.0012 0.8100 0.9083 0.9091 0.9480 D.9500
0.8100 0.9000 0.9008 1.0010 1.0012 0.8100 0.9057 0.9065 0.9480 0.9500
0.9350 1.0250 1.0260 1.1261 1.1263 0.9350 1.0438 1.0448 1.0730 .0750
0.9350 1.0250 1.0258 1,1261 1.1263 0.9350 1.0334 1.0342 1.0730 [1.0750
0.9350 1.0250 1.0258 . (1.1261 1.1263 0.9350 1.0308 1.0316 1.0730 [1.0750
1.0600 1.1500 1.1510° 1.2511 1.2513 1.0600 1.1691 1.1701 1.1980 [1.2000
1.0600 1.1500 1.1508 1.2511 1.2513 1.0600 1.1586 1.1594 1.1980 [1.2000
1.0600 1.1500 ©\ 1.1508 1.2511 1.2513 1.0600 1.1559 1.1567 1.1980 [1.2000
1.1400 12500 1.2511 1.3762 1.37645 1.1400 1.2709 1.2720 1.3105 3125
1.1400 1:2500 1.2508 1.3762 1.37645 1.1400 1.2595 1.2603 1.3105 [1.3125
1.1400 1.2500 1.2508 1.3762 1.37645 1.1400 1.2565 1.2573 1.3105 [1.3125
1.2650, 1.3750 1.3761 1.5012 1.50145 1.2650 1.3962 1.3973 1.4365 [1.4375
132650 1.3750 1.3758 1.5012 1.50145 1.2650 1.3846 1.3854 1.4355 [1.4375
1.2650 1.3750 1.3758 1.5012 1.50145 1.2650 1.3816 1.3824 1.4355 [1.4375
1.5150 1.6250 1.6261 1.7513 1.75155 1.5150 1.6468 1.6479 1.6855 [1.6875
1.5150 1.6250 1.6258 1.7513 1.75155 1.5150 1.6349 1.6357 1.6855 [1.6875
1.5150 1.6250 1.6258 1.7513 1.75155 1.5150 1.6318 1.6326 1.6855 [1.6875
17650 18750 18761 20014 2 00165 17650 18974 18985 19355 [1.9375
1.7650 1.8750 1.8758 2.0014 2.00165 1.7650 1.8852 1.8860 1.9355 1.9375
1.7650 1.8750 1.8758 2.0014 2.00165 1.7650 1.8820 1.8828 1.9355 1.9375
1.9400 2.0833 2.0846 2.2515 2.2518 1.9400 2.1083 2.1096 2.1647 2.1667
1.9400 2.0833 2.0841 2.2515 2.2518 1.9400 2.0948 2.0956 2.1647 2.1667
1.9400 2.0833 2.0841 2.2515 2.2518 1.9400 2.0913 2.0921 2.1647 2.1667
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TABLE 27 LIMITING DIMENSIONS, GO AND NOT GO WORKING
PLUG GAGES FOR INTERNAL THREAD, CENTRALIZING SINGLE-START
ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C (CONT'D)

Go Internal Working Plug

Not Go Internal Working Plug

Minor Minor
Diameter, Pitch Diameter Major Diameter Diameter, Pitch Diameter  Major Diameter
Clear Clear

Designation — [Reference]— Min— Max Min Max {Ref } Min— Max.— Min Max.
2.500p-3.0 ACME-2C 2.1900 23333 23346 2.5016 2.5019 2.1900 2.3588 2.3601 24147 2.4167
2.500p-3.0 ACME-3C 2.1900 2.3333 2.3341 25016 2.5019 2.1900 2.3450 2.3458 “-2.4147 2.4167
2.500pP-3.0 ACME-4C 2.1900 2.3333 2.3341 25016 2.5019 2.1900 2.3414 23422 ~ 24147 2.4167
2.750p-3.0 ACME-2C 2.4400 2.5833 2.5846 2.7517 2.7520 2.4400 2.6093 ~2.6106 2.6647 2.6667
2.750p-3.0 ACME-3C 2.4400 25833 25841 2.7517 2.7520 2.4400 2.5952 2.5960 2.6647 2.6667
2.750p-3.0 ACME-4C 2.4400 2.5833 25841 27517 2.7520 2.4400 259167 25924 2.6647 2.6667
3.000p-2.0 ACME-2C 2.5400 27500 2.7515 3.0017 3.0020 2.5400 277637 2.7816 2.8730 2.8750
3.000p-2.0 ACME-3C 2.5400 2.7500 2.7510 3.0017 3.0020 2.5400 2.7639 2.7647 28730 2.8750
3.000p-2.0 ACME-4C 2.5400 27500 2.7510 3.0017 3.0020 2.5400 2.7595 2.7605 2.873p 2.8750
3.5000-2.0 ACME-2C 3.0400 3.2500 3.2515 3.5019 3.5022 3.0400 3.2809 3.2824 3.373p 3.3750
3.5000-2.0 ACME-3C 3.0400 3.2500 3.2510 3.5019 3.5022 3.0400 3.2641 3.2651 3.373p 3.3750
3.5000-2.0 ACME-4C 3.0400 3.2500 3.2510 3.5019 3.5022 3.0400 3.2598 3.2608 3.373p 3.3750
4.0000-2.0 ACME-2C 3.5400 3.7500 3.7515 4.0020 40023 3.5400 3.7819 3.7832 3.873p 3.8750
4.0000-2.0 ACME-3C 3.5400 3.7500 3.7510 4.0020 % '4.0023 3.5400 3.7645 3.7655 3.873D0 3.8750
4.0000-2.0 ACME-4C 3.5400 3.7500 3.7510 4.0020\ 4.0023 3.5400 3.7601 3.7611 3.873p 3.8750
4.5000-2.0 ACME-2C 4.0400 4.2500 4.2515 45021 4.5024 4.0400 42824 4.2839 4.373p 4.3750
4.5000-2.0 ACME-3C 4.0400 42500 4.2510 4.5021 4.5024 4.0400 4.2648 4.2658 4.373D 4.3750
4.5000-2.0 ACME-4C 4.0400 4.2500 4.2510 4.5021 4.5024 4.0400 42603 4.2613 4.373p 4.3750
5.0000-2.0 ACME-2C 4.5400 47500 ~4.7515 5.0022 5.0025 4.5400 47831 4.7846 4.873D 4.8750
5.0000-2.0 ACME-3C 4.5400 47500 ~-4.7510 5.0022 5.0025 4.5400 47652 4.7662 4.873D 4.8750
5.0000-2.0 ACME-4C 4.5400 47500+ 4.7510 5.0022 5.0025 4.5400 47605 4.7615 4.873p 4.8750
(d)| Length. Use gage blanks in accordance with 5.3.6 Not Go Plain Plug Gage for Minor
ASME B47.1 (see Table 18- Diameter of Internal Thread. The diamdter of the
(e) Thread Form. The Not Go thread form is shown Not Go plain plug gage shall be the same as the
in Fig. 21. maximum minor diameter of the internal thread. The
gage tolerance shall be taken minus (see Table 23).
5.3.3 Minimum-Material Pitch Diameter Indi- The gage length shall be in accordance with ASME

cating Gage.”See para. 4.6.3. B47.1 (see Table 18).
5.3.4(Solid Go Thread Setting Ring Gage for 5.3.7 Not Go Thread Plug Gage for Major

Indicating Gage. See para. 4.6.4 and Appendix G2.

5.3.5 Go Plain Plug Gage for Minor Diameter
of Internal Threads. The diameter of the Go plain
plug gage, shown in Fig. 25, shall be the same as the
minimum minor diameter of the internal thread. The
gage tolerance shall be taken plus (see Table 23). The
gage length shall be in accordance with ASME B47.1
(see Table 18).

75

Diameter of Centralizing Internal Threads. Lim-
iting dimensions are given in Table 28. The major
diameter shall be equal to the maximum major diameter
of the internal thread. The tolerance shall be in accord-
ance with Table 24 and applied minus. The included
angle shall be 29 deg. The pitch diameter shall be the
maximum pitch diameter of the Class 4C centralizing
external thread (for centralizing internal threads, Classes
2C, 3C, and 4C), with a minus tolerance of twice that
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TABLE 28 LIMITING DIMENSIONS, NOT GO THREAD PLUG GAGES FOR
MAJOR DIAMETER OF CENTRALIZING SINGLE-START INTERNAL
ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C

Minor Length
Major Diameter Pitch Diameter Diameter, of Crest
Clear Engage- Flat,
Designation Max. Min. Max. Min. {Reference) ment 0.24P Max.

0.5000-10,0 ACME-2C 05032 05030 04472 04460 04000 0300 0024
0.5000-10]0 ACME-3C 0.5032 0.5030 0.4472 0.4460 0.4000 0.300 0.p24
0.5000-10]0 ACME-4C 0.5021 0.5019 0.4472 0.4460 0.4000 0.300 0.p24
0.6250-8.0 ACME-2C 0.6286 0.6284 0.5593 0.5579 0.5025 0.375 0.p30
0.6250-8.0 ACME-3C 0.6286 0.6284 0.5593 0.5579 0.5025 0.375 0.p30
0.6250-8.0 ACME-4C 0.6274 0.6272 0.5593 0.5579 0.5025 0375 0.p30
0.7500-6.¢ ACME-2C 0.7539 0.7537 0.6632 0.6618 0.5900 0.500 0.p40
0.7500-6.Q ACME-3C 0.7539 0.7537 0.6632 0.6618 0.5900 0.500 0.pao
0.7500-6. ACME-4C 0.7526 0.7524 0.6632 0.6618 0.5900 0.500 0.p40
0.8750-6.Q ACME-2C 0.8792 0.8790 0.7880 0.7866 0,7160 0.500 0.p40
0.8750-6. ACME-3C 0.8792 0.8790 0.7880 0.7866 07150 0.500 0.p40
0.8750-6.Q ACME-4C 0.8778 0.8776 0.7880 0.7866 0.7150 0.500 0.pa0
1.0000-5.0 ACME-2C 1.0045 1.0043 0.8960 0.8944 0.8100 0.600 0.p48
1.0000-5.¢ ACME-3C 1.0045 1.0043 0.8960 0.8944 0.8100 0.600 0.p48
1.0000-5.0 ACME-4C 1.0030 1.0028 0.8960 0.8944 0.8100 0.600 0.p48
1.1250-5.0 ACME-2C 1.1298 1.1296 1.0208 1.0192 0.9350 0.600 0.p48
1.1250-5.¢0 ACME-3C 1.1298 1.1296 1.0208 1.0192 0.9350 0.600 0048
1.1250-5.¢ ACME-4C 1.1282 1.1280 1.0208 1.0192 0.9350 0.600 0048
1.2500-5.¢ ACME-2C 1.2550 1.2548 1.1455 1.1439 1.0600 0.600 0048
1.2500-5.0 ACME-3C 1.2550 1.2548 +.1455 1.1439 1.0600 0.600 0.048
1.2500-5.¢ ACME-4C 1.2533 1.2531 1.1455 1.1439 1.0600 0.600 0.048
1.3750-4.0 ACME-2C 1.3803 1.38005 1.2453 1.2437 1.1400 0.750 0060
1.3750-4.0 ACME-3C 1.3803 1-38005 1.2453 1.2437 1.1400 0.750 0.060
1.3750-4.0 ACME-4C 1.3785 1.37825 1.2453 1.2437 1.1400 0.750 0060
1.5000-4.0 ACME-2C 1.5055 1.50525 1.3701 1.3685 1.2650 0.750 04060
1.5000-4.0 ACME-3C 1.5055 1.50525 1.3701 1.3685 1.2650 0.750 0J060
1.5000-4.0 ACME-4C 1:5036 1.50335 1.3701 1.3685 1.2650 0.750 04060
1.7500-4.0 ACME-2C 1.7559 1.75565 1.6198 1.6182 1.5150 0.750 04060
1.7500-4.0 ACME-3C 1.7559 1.75565 1.6198 1.6182 1.5150 0.750 01060
1.7500-4.0 ACME-4€ 1.7539 1.75365 1.6198 1.6182 1.5150 0.750 01060
2.0000-4.0 ACME=2C 2.0063 2.00605 1.8693 1.8677 1.7650 0.750 0J060
2.0000-4.0 ACME-3C 2.0063 2.00605 1.8693 1.8677 1.7650 0.750 0J060
2.0000-4.Q ACME-4C 2.0042 2.00395 1.8693 1.8677 1.7650 0750 01060
2.2500-3.0 ACME-2C 2.2568 2.2565 2.0773 2.0757 1.9400 1.000 0.080
2.2500-3.0 ACME-3C 2.2568 2.2565 2.0773 2.0757 1.9400 1.000 0.080
2.2500-3.0 ACME-4C 2.2545 2.2542 2.0773 2.0757 1.9400 1.000 0.080
2.5000-3.0 ACME-2C 2.5071 2.5068 2.3270 2.3254 2.1900 1.000 0.080
2.5000-3.0 ACME-3C 2.5071 2.5068 2.3270 2.3254 2.1900 1.000 0.080
2.5000-3.0 ACME-4C 2.5048 2.5045 2.3270 2.3254 2.1900 1.000 0.080

(continued)
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TABLE 28 LIMITING DIMENSIONS, NOT GO THREAD PLUG GAGES FOR

MAJOR DIAMETER OF CENTRALIZING SINGLE-START INTERNAL
ACME SCREW THREADS, STANDARD SERIES, CLASSES 2C, 3C, AND 4C (CONT'D)

ASME B1.5-1997

Minor Length
Major Diameter Pitch Diameter Diameter, of Crest
Clear Engage- Flat,
Designation Max. Min Max Min. {Reference)} ment 0.24P Max.
2.7500-3-0-ACME=2€ 27575 2-7572 25767 2-5751 24406 1606 0.080
2.750¢-3.0 ACME-3C 2.7575 2.7572 2.5767 2.5751 2.4400 1.000 0.080
2.7500-3.0 ACME-4C 2.7550 2.7547 2.5767 2.5751 2.4400 1.000 0.080
3.0000-2.0 ACME-2C 3.0078 3.0074 2.7430 2.7410 2.5400 1.500 0.120
3.0000-2.0 ACME-3C 3.0078 3.0074 2.7430 2.7410 2.5400 1.500 0.120
3.0000-2.0 ACME-4C 3.0052 3.0048 2.7430 2.7410 2.5400 1.500 0.120
3.5000-2.0 ACME-2C 3.5084 3.5080 3.2425 3.2405 3.0400 1.500 0.120
3.5000-2.0 ACME-3C 3.5084 3.5080 3.2425 3.2405 3.0400 1.500 0.120
3.5000-2.0 ACME-4C 3.5056 3.5052 3.2425 3.2405 3.0400 1.500 0.120
4.0000-2.0 ACME-2C 4.0090 4.0086 3.7420 3.7400 3.5400 1.500 0.120
4.0000-2.0 ACME-3C 4.0090 4.0086 3.7420 3.7400 3.5400 1.500 0.120
4.0000-2.0 ACME-4C 4.0060 4.0056 3.7420 3.7400 3.5400 1.500 0.120
4.5000-2.0 ACME-2C 4.5095 4.5091 4.2415 4.2395 4.0400 1.500 0.120
4.5000-2.0 ACME-3C 4.5095 4.5091 4.2415 4.2395 4.0400 1.500 0.120
4.5000-2.0 ACME-4C 4.5063 4.5059 4.2415 4.2395 4.0400 1.500 0.120
5.0000-2.0 ACME-2C 5.0100 5.0096 4.7409 4.7389 4.5400 1.500 0.120
5.000042.0 ACME-3C 5.0100 5.0096 4.7409 4.7389 4.5400 1.500 0.120
5.0000-r2.0 ACME-4C 5.0067 5.0063 4.7409 4.7389 4.5400 1.500 0.120
given[in Table 24. The crest corners shall be ¢hamfered 5.3.8 Minor Diameter Indicating Gage. Scc
45 deg equally to leave a central crest flat_not more para. 4.6.9.

than 0.24P wide. The approximate depth:of chamfer
is 0.07P. The minor diameter shalt~clear a diameter
less by 0.01 in. than the minimumjminor diameter of
the infernal thread. The length{ should approximate 3P.
When{ a multiple-start thread _is involved, the Not Go
gage $hall be of such length as to provide at least one

full tyrn of thread. Seevalso Fig. 31.

5.3.9 Major Diameter Indicating Gage. Sce

para. 4.6.10.

5.3.10 Circular Runout Indicating Gage. Sec

para. 4.6.7.

5.3.11 Differential Gaging. See para. 4.6.8.
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NONMANDATORY APPENDIX A
ACME CENTRALIZING THREADS ALTERNATE SERIES
WITH MINOR DIAMETER CENTRALIZING CONTROL

A1 GENERAL

When Acme centralizing threads are produced in
small | quantities (principally in sizes larger than the
range |of available taps and dies), it may be desirable
to haye centralizing control of mating parts located at
the minor diameters because it may be easier to measure
the miinor diameter (root) of the external thread and
the mating minor diameter (crest or bore) of the internal
thread|

A2 ALTERNATE CENTRALIZING ACME

OFILE

The alternate profile is the inverted profile of Fig.
5. Thg major diameter of Fig. 5 is now the minor

diamefer for minor diameter centralizing Acme control. |

Use the matching details of chamfer and fillet.

A3 TABLE REFERENCES

The references to Table numbers in_the formulas
for prpduct limits of size provide the“allowances and
tolerampces to be used; but some(Table heading labels
must Ie ignored because revised tables are not provided.

A4 FORMULAS TO-DETERMINE PRODUCT
JMITS OF SIZE-FOR ALTERNATE

HREADS

e I il 1|

Single-Start Alternate Centralizing Acme
Threads

A4.1

d min. = d bsc — Td

(2) Pitch diameter:

Maximum pitch diameter ,=<internal minimum pitch
diameter — allowance (Table/9)

dy, max, = D, min. — (es)

Minimum,piteh diameter = external maximum pitch
diameter < Td, (Table 5, 6, or 7)
d> min. = dy max. - Td,

(3) Minor diameter:

maximum
illowance

Maximum minor diameter = external
major diameter — pitch — allowance (Table 15,
for internal thread major diameter)

d, max. = d bsc — P — (es)

Minimum minor diameter = external maximum mi-
nor diameter — Td; (Table 15, tolerance fof external
thread major diameter)

dl min. = dl max. — le
(b) Internal Thread
(/) Major diameter:

Minimum major diameter = external maximum ma-
jor diameter + allowance (Table 4)

(a) External Threads
(1) Major diameter:
(Basic) maximum major diameter =
or diameter D

nominal size

d max. = d bsc = D bsc

Minimum major diameter = external maximum ma-

jor diameter — Td (Table 4)
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D min. = D bsc + (EI)

Maximum major diameter = internal minimum major
diameter + TD (Table 4)

D max. = D min. + TD

(2) Pitch diameter:
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(Basic) minimum pitch diameter = external maxi-

mum major diameter - P/2
D, min. = d bsc — P2

Maximum pitch diameter = internal minimum pitch
diameter + TD, (Table 5, 6, or 7)

NONMANDATORY APPENDIX A
A5 GAGES

A5.1 Gage Tolerances
See para. 5.1.

A5.1.1 For tolerance on pitch diameter, see para.
5.1.1.

D; max. = Dy min. + TD,
Minor diameter:

(3)

(Basic) minimum minor diameter =
mum mdjor diameter — P

external maxi-

Dy min. = d max. - P
Maximum minor diameter = internal minimum minor
diameter|+ TD, (Table 14, tolerance for internal thread

major dipmeter)

D\ max. = Dy min. + TD,

A5.1.2 For tolerance on major and minor diameters,
see para. 5.1.2.

A5.1.3 For tolerance on lead, see{para. 5.1.3.

A5.1.4 For tolerance on axial flank anglg¢,
para. 5.1.4.

seC

A5.1.5 For functionatssize, see para. 4.1.5.

A5.2 Gaging

Use section/5on gaging centralizing Acme threads
as a guide;
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NONMANDATORY APPENDIX B
MULTIPLE-START ACME THREADS

B1 GENERAL

As|stated in the body of ASME B1.5, the tabulated
diamgter/pitch data with allowances and tolerances re-
lates [to the usage of single-start threads only.

Th¢ data as tabulated may be and often is used with
two-sfart Class 2G threads, but this usage requires
reducfion of the full working tolerance to provide a
greatgr allowance of clearance zone between the mating
threads to ensure satisfactory assembly.

WHhen the class of thread requires smaller working
tolerances than Class 2G or when threads with three,
four, pr more starts are required, some additional allow-
ance $hould be provided to ensure satisfactory assembly
of mgting threaded parts.

Th¢ pitch diameter allowances for single-start threads
(as in| Table 9) should be used for all external threads.

Th¢ allowances should be applied to the minimum-
materjal of the internal thread in the following ratios:
for two-start threads, 50% of the allowance show.in
Table| 9; for three-start threads, 75% of allowance; and
for fqur-start, 100% of the same values. These values
will provide, on a 0.2500 in.-16-ACME-2G ‘thread size,
0.002] 0.003, and 0.004 additional clearance for two-
, thre¢-, and four-start threads. Go thread working plug
gage [is not changed. The pitch{diameter of the Not
Go thread plug gage would _incréase by these values.

Forl multiple-start threads\with more than four starts,
it is pelieved that the 1l00% allowance provided by
the apove procedure”would be adequate as indexing
spacifjg variables (would generally be no greater than
on a [four-stait thread.

Thg above\ additional percentages may be reduced
at the|option~of the purchaser where there is exception-
ally gpod-eontrol over lead, angle, and spacing variables.

to gage manufacturers. Doing so will permit’inferchange-
ability of independently manufacturedassemblies.

B2 FORMULAS FOR DETERMINING
DIAMETERS ON MULTIPLE-START
GENERAL PURPOSE AND CENTRALIZING
ACME THREADS

B2.1 External Thread

Major, minor, and pitch diameter sizes for gach class
are identical to those for single-start thready.

B2.2 Internal Threads

The major, minor, and pitch diameter sizgs are in-
creased by a percentage of allowance (es)|given in
Table 9.

(a) For two-start threads, add 50% of (eq).

(b) For three-start threads, add 75% of (¢s).

(c) For four-start threads, add 100% of (gs).

(d) For five-start threads amnd greater, add 100%
of (es).

(1) Major diameter:

Minimum major diameter = external faximum
major diameter + allowance (Table 4)

D min. = D bsc + (El)

Maximum major diameter = internal minimum major
diameter + TD (Table 4) + _% allowance {Table 9)

Designations Tor gages or tool for internal threads
should cover allowance requirements as follows: Not
Go thread gages for 2.875-0.4P-0.8L-ACME-2G with
50% of the 4G external thread allowance.

B1.1

Even though this Appendix is not part of the Standard,
it is recommended that both part manufacturers and
buyers reference Appendix B on their purchase orders
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D max. = D min. + TD (Table 4) +
_% allowance (Table 9)

(2) Pitch diameter:

Minimum pitch diameter = external maximum major
diameter — P/2 ’

D, min. = d bsc - P2
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Maximum pitch diameter = internal minimum pitch
diameter + TD, (Table 5, 6, or 7) + _% allowance
(Table 9)

D, max. = D,y min. + TD, (Table 5, 6, or 7) +
_% allowance (Table 9)

(3) Minor diameter:

NONMANDATORY APPENDIX B

B4.4 Lead (Index) in All Grooves

The pitch and lead tolerances shall be multiplied by
1.5. See para 4.4.3.

B5 GAGE TOLERANCES FOR CENTRALIZING
THREADS

Minim@im minor diameter = external maximum ma-
jor diamgter — P

D\ min. = d max. - P

Maximum minor diameter = internal minimum minor
diameter + TD, (Table 4) + _% allowance (Table 9)

Dy max. = D| min. + TD, (Table 4) +
_% allowance (Table 9)

B2.3
For high-precision, multiple-start assemblies, the sin-
gle-start ¢lass 4G or 4C tolerances may be acceptable.

B3 PRODUCT TOLERANCES

B3.1 Lead
See pdra. 2.12.5.

B3.2 Flgnk Angle
See Tdble 8.

B4 GAGE TOLERANCE FOR GENERAL
PURPOSE THREADS

B4.1 M

See pafa. 4.4.2.and Tables 17, 23, HI, and H3. For
allowanc¢ for-miinimum-material internal thread gage,
see Tablg 9

jor and Minor Diameters

B5.T Major and Minor Diameters

See para. 5.1.2 and Tables 23, 24, H2, and H3}.
allowance for minimum-material internal ‘thread
see Table 9.

For
gage,

B5.2 Pitch Diameter

See para. 5.1.1 and Tables 24 and H2. For alloyance
for minimum-material inferial thread gage, see Table 9.
B5.3 Lead in Same Groove

See para. ).

B5.4 Lead (Index) in All Grooves

The, pitch and lead tolerances shall be multiplied by
1.5\ See para 5.1.3.

B6 CALCULATING THE FLANK ANGLE FROM
OPTICAL MEASURED FLANK ANGLE
NORMAL TO THE LEAD ANGLE

See Appendix G2.

B7 LENGTH OF GAGE BLANK

Go gage should have more than one complete turn
of thread engagement. The Not Go gage shall have a
minimum of one complete turn of thread engaggment.

B8 GAGE CONVOLUTION

Multiple-start gages may be chamfered or convpluted
at the discretion of the gage manufacturer or by thutual

B4.2 Pitch Diameter

See para. 4.4.1 and Tables 17 and HI. For allowance
for minimum-material internal thread gage, see Table 9.

B4.3 Lead in Same Groove

See para. 4.4.3.
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B9 CALCULATING THE PITCH DIAMETER,
ALTERNATE METHOD

For most applications, use procedure in Appendix E
for pitch diameter determination.

The procedure and formulas in Appendix E assume
that screw threads are made to nominal pitch, lead, and
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flank

angles. This simplification may produce greater

uncertainty in pitch diameter.

Th

e following procedure uses the same Vogel’s Bggo

formula, but the measured values for pitch, lead, and
average flank angle replace the nominal values to obtain
a more reliable pitch diameter.

ASME B1.5-1997

F

radial distance between center of screw and

center of exact wire in thread groove
(c) Determine diameter of exact size wire:

W, = 2F (sin B /sin \ cos a,,)

The intent of Vogel’s equation for external screws where
was to set up prior requirements (exact wire size, W. = diameter of exact size wire
measjirement over wires, and chosen pitch diameter (d) Value for measurement over exact''wires:
size)|so that the screw could be manufactured to the
chosdn pitch diameter. When an unknown pitch diameter M, = 2F+W,
near the chosen pitch diameter size is to be measured
with |available wires, modifications to the procedure where
are dutlined for multiple-start threads. M,, = measurement oyer éxact wires
(a) Calculating the B or key angle: (e) Calculating a corection difference due to the
increase or decrease_in“measurement over exact wires
cot Bugo = 173 + 3 (sin*d, - and available wires:
sin"A / 3) + tan &, cos’\ + Z
AM = (W, — W,) (1 + cosec o)
wherg
I = lead where
N = 1 for sinele-start thread AM = = correction for wire difference
d>». = chosen pitch diameter W, = available wire size
s = number of starts (f) Apply the correction in (e) above to mepsurement
«, = tan~'(tan o, cos \) degrees = flank angle over wires in (d) above to get a corrected mepsurement
viewed normal to the lead anele over available wires for the chosen pitch diameter.
o, = average axial flank angle, degrees
B = degrccs Mll'(l = M\I'L‘ i AM
vy = (sin"\) / 2N, radians
N = L/wds lcad angle, degrees where . _
¢ = /2N, radians M,, = theoretical measurement over available wires
(bm = main pressure ﬂng]e for chosen pi[Ch diameter
&, = normal pressure angle (g} Difference between theoretical measurement over
tanld, = tan o,/ tan N, degrees available wires in (f) above and actual mepsurement
over available wires:
If ¢, = Q°\deg
Starts through 243 deg If &, is > than 21 deg C=M,-M,
! :hm”gh A 4 ]‘7) gd"i ‘I é(:d?c,‘:'” (h) Determine a more reliable pitch diamefer for the
. eg| (. n = .
sin’d,) screw gage:
Oler 4 Z =0 Z = 0 if y greater
than 27 deg; other-
wise, Z = [(,° - d=dyxC
20 deg)/ 10 deg]|
(1.01,% - sin’d,)
¢ ¢ B9.1
(b) Establishing the center distance for exact wire Calculated examples for 1.125-0.2P-0.8L-ACME ex-

in thread groove:

2F = dy, tan®\ (& - P)/sin B

where

ternal thread:

0.100196 in.
Measurement over wires 1.14985 in.
o, = 14.5 deg; TPI = 5; lead = 0.800 i

Vogel best-size wire

Gives true pitch diameter
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n.

1.02500 in.
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Available wire = 0.11000 in. diameter measurements. Each lead groove must be
Measurement over wires = 1.19997 in. measured.

o, = 14.5 deg; TPI = 5; lead = 0.800 in. When face of measuring instrument anvil is too

Gives true pitch diameter = 1.02504 in. small, increase it by wringing a gage block to it or

improvise other means.

Vogel’s best-size wire = 0.100284 in.
Measurement over wires = 1.15029 in.
of = 14.7 deg; TPI = 5; lead = 0.800 in.
Gives true pitch diameter = 1.02500 in.

B11 DESIGNATION

See para. 2.15.1 for general purposeithreadf and
para. 3.15.1 for centralizing threads.
Available wire = 0.11000 in.
Measurement over wires = 1.19938 in.
. = 14.7 deg; TPI = §; lead = 0.800 in.
Gives true pitch diameter = 1.02500 in.

o}

B12 IDENTIFICATION

The gage identificatign should be nominal size, |pitch,
B10 THREAD WIRE POSITIONS FOR PITCH lead, ACME, clas$¢ Acme type, GO or NOT GQ@, and
DIAMETER MEASUREMENTS pitch diameter-gn gage. Calibrated pitch diamete[ may

All thyead-measuring wires shall be positioned in be on an agached tag.

the same [lead groove (not the pitch groove). Otherwise,
variationd in indexing of starts produce false pitch EXAMREE: 1.125-0.2P-0.8L-ACME-3C GO PD 1.025
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GENERAL PURPOSE ACME THREAD CLASS 5G'

€1 GENERAL

Claps 5G threads were provided where minimal back-
lash dgr end play was required. Assemblies of internal
and ejternal Class 5G threads could require some fitting

to obtain satisfactory results.

Claps 5G is not recommended for new designs. It
has bgen used for assemblies with short lengths of

engaggment.

C2 AlLLOWANCES

Clags 5G has no pitch diameter allowance on either
externpl or internal threads. Major and minor diameter
allowdnces are the same as for Classes 2G, 3G, and 4G.

C3 TOLERANCES

Pitch diameter tolerance for Class. 5G is

0.8 times that of Class 4G or 0.008VP + (

These are tabulated in Table Cli Tolerances
and minor diameters are the same as for Cl

3G, and 4G.

C4 LIMIT DIMENSIONS

equal to
0016VD.
on major
isses 2G,

Table C2 lists limiting dimensions and folerances
for a selection) of Class 5G threads.

TABLE C1 PITCH-DIAMETER TOLERANCES
FOR GENERAL PURPOSE SINGLE-START ACME SCREW THREADS, CLASS 5G

! Not, recommended for new designs.

Pitch
| ,
ncrem/en_t Nominal Diameter [Note (2)]
Threads/in. 0.008 /1/n
n [Note (1)] Ya %16 % e Y % EA /A
16 0.002000 0.002800 0.002894 0.002980 0.003058 0.003131 0.003265 0.003386 -
14 0.002138 0.003032 0.003118 0.003196 0.003269 0.003403 0.003524 | 0.003635
12 0.002309 0.003289 0.003367 0.003440 0.003574 0.003695 | 0.003806
10 0.002530 0.003510 0.003588 0.003661 0.003795 0.003816 | 0.004027
8 0.002828 0.003959 0.004093 0.004214 | 0.004325
6 0.003266 0.004652 | 0.004763
5 0.003578 0.005075
4 0.004000
3 0.004619
2% U.005060
2 0.005657
1Y 0.006532
1% 0.006928
1 0.008000
Diameter Increment,
0.0016 JE—) 0.000800 0.000894 0.000980 0.001058 0.001131 0.001265 0.001387 0.001497

[Note (1)]
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TABLE C1 PITCH DIAMETER TOLERANCES
FOR GENERAL PURPOSE SINGLE-START ACME SCREW THREADS, CLASS 5G (CONT'D)

Pitch
Increment, Nominal Diameter [Note (2)]

Threads/in. 0.008 /1/n
n [Note (1]] 1 1% 1 1% 1Y, 1%, 2 2Y,
16 0.002000
14 8-602136 9-663736 — —
12 0.002309 0.003909  0.004006  0.004098 . . .
10 0.002530 0.004130  0.004227 0.004319 0.004406 0.004490  0.004647
8 0.002828 0.004428 0.004525 0.004617 0.004704 0.004788  0.004945  0.005091
6 0.003266 0.004866 0.004963 0.005055 0.005142 0.005226 0.005383 0.005529 0.005666
5 0.003578 0.005178 0.005275 0.005367 0.005454 0.005538 0.005695 <0,005841 0.005978
4 0.004000 0.005697 0.005789 0.005876 0.005960 0.006117, '0.006263  0.006400
3 0.004619 0.006579  0.006736" 0.006882  0.007019
2Y%, 0.005060 0.007020 @007177 0.007323  0.007460
2 0.005657 0.007617 % 0007774  0.007920  0.008057
1% 0.006532
1 0.006928
1 0.008000

Diameéter Increment,
0.0016]3—» 0.001600 0.001697 0.001789 0.001876\~ 0.001960 0.002117 0.002263  0.002400

Note (1)]
Pitch
1 :
nerement Nominal Diameter [Note (2)]
Threads/in. 0.008 /1/n
n [Note (1)] 2Y, 2%, 3 3%, 4 4Y, 5
16 0.002000
14 0.002138
12 0.002309
10 0.002530
8 0.002828
6 0.003266
5 0.003578 0.006108
4 0.004000 0.006530 0.006653 0.006771 0.006993 0.007200 . ..
3 0.004619 0.007149 0.007272 0.007390 0.007612 0.007819 0.008013 0.dos197
2% 0.005060 0.007590 0.007713 0.007831 0.008053 0.008260 0.008454 0.do8638
2 0/005657 0.008187 0.008310 0.008428 0.008650 0.008857 0.009051 0.do9235
1% 0.006532 0.009062 0.009185 0.009303 0.009525 0.009732 0.009926 0.d10110
1% 0.006928 . 0.009581 0.009698 0.009921 0.010128 0.010322 0.d10508
1 0.008000 0.010771 0.010993 0.011200 0.011394 0.d11578
Diameter Increment,
0.0016 jE e 0.002530 0.002653 0.002771 0.002993 0.003200 0.003394 0.003578
[Note (1)]

GENERAL NOTE: The equivalent tolerance on thread thickness is 0.259 times the pitch diameter tolerance.
NOTES:
(1) The pitch diameter tolerances shown in this Table equal the sum of the pitch increment and the diameter increment.

(2) For an intermediate nominal diameter, apply the pitch diameter tolerance for the next larger nominal diameter given in this
Table. (See also para. 1.7.)
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ASME B1.5-1997

NONMANDATORY APPENDIX D
CENTRALIZING ACME THREAD CLASSES 5C AND 6C'

D1 DE

SIGN PROFILE

Desjgn profile for Classes 5C and 6C is the same
as for [Classes 2C, 3C, and 4C, except that the maximum
major |diameter for the external thread is less than the
nominpl size D by 0.025VD. These Classes had been
added|to the 1945 edition of B1.5 at the request of

several

aircraft companies.

D2 ALLOWANCES

Pitch
are theg

diameter allowances for Classes 5C and 6C
same as for Classes 2C and 3C, respectively.

Major|and minor diameter allowances are the same as
for Clpsses 2C, 3C, and 4C.

D3 TOLERANCES

Classes 5C and 6C tolerances for pitch;” major, and
minor diameters are the same as for Classe§ 3C and
4C, respectively. External thread root fillet [radii are
controlled between a minimum_/of 0.07P and |the stan-
dard maximum of 0.10P.

D4 LIMIT DIMENSIONS

Table DI lists limiting dimensions and tplerances
for a selection)of Class 5C and 6C threads.

! Thesc“Classes are not recommended for new designs.
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ASME B1.5-1997 NONMANDATORY APPENDIX D

TABLE D1 LIMITING DIMENSIONS AND TOLERANCES FOR
CENTRALIZING SINGLE-START ACME SCREW THREADS, CLASSES 5C AND 6C

Nominal Diameter, D

A % Y, /A 1 1% 1Y, 1% 1,
Threads/in.
Limiting Dimensions and Tolerances 10 8 6 6 5 5 5 4 4

External Fhreads
Classes 5C and 6C, major diameter =~ max. 0.4823 0.6052 0.7283 0.8516 0.9750 1.0985 1.2220 1.3457 1.4694

min.  0.4812 0.6040 0.7270 0.8502 0.9735 1.0969 1.2203V_1.3439 1.4676

Class 5C/ major diameter {tol. 0.0011 0.0012 0.0013 0.0014 0.0015 0.0016 0,0017° 0.0018 (.0018

Class 6C,|major diameter

min.  0.4816 0.6044 0.7274 0.8507 0.9740 1.09741(1:2209 1.3445 .4682
tol. 0.0007 0.0008 0.0009 0.0009 0.0010 0.00%4\*0.0011 0.0012 ¢.0012

Classes 4C and 6C, minor diameter max. 0.3623 0.4602 0.5416 0.6649 0.7550. 0:8785 1.0020 1.0757 1.1994
Class 5C|minor diameter min. 0.3527 0.4435 0.5294 0.6524 07414 0.8647 0.9879 1.0603 1.1838
Class 6C,|minor diameter min. 0.3554 0.4525 0.5329 0.656Q, 0.7453 0.8686 0.9919 1.0647 .1882

max. 0.4266 0.5364 0.6381 0:7008 0.8670 0.9900 1.1131 1.2113 ).3346
Class 5C | pitch diameter min.  0.4202 0.5292 0.6300.,0.7525 0.8579 0.9808 1.1037 1.2010 ].3242
tol. 0.0064 0.0072 0.0081.70.0083 0.0091 0.0092 0.0094 0.0103 (.0104

max. 0.4281 0.5380 ~0:6398 0.7627 0.8690 0.9921 1.1153 1.2137 1.337
Class 6C) pitch diameter min. 04235 0.5329\°0.6340 0.7567 0.8625 0.9855 1.1086 1.2064 |.3297
tol. 0.0046 0.0051 0.0058 0.0060 0.0065 0.0066 0.0067 0.0073 §.0074
Fillet radli at minor diameter min.  0.0070-\:0.0088 0.0117 0.0117 0.0140 0.0140 0.0140 0.0175 §.0175

max. 0,0100~ 0.0125 0.0167 0.0167 0.0200 0.0200 0.0200 0.0250 §.0250

Internal Threads
Classes 4C and 6C, major diameter min. 0.4830 0.6060 0.7292 0.8525 0.9760 1.0995 1.2231 1.3469 [.4706

Class 5C| maior diameter max. 0.4855 0.6088 0.7322 0.8558 0.9795 1.1032 1.2270 1.3510 [.4749
! tol. 0.0025 0.0028 0.0030 0.0033 0.0035 0.0037 0.0039 0.0041 ¢.0043
max. 0.4844 0.6076 0.7309 0.8544 09780 1.1016 1.2253 1.3492 [1.4730

Class 6C) major diameter tol.  0.0014 0.0016 0.0017 0.0019 0.0020 0.0021 0.0022 0.0023 §.0024

Classes §C andi6C; minor diameter max. 0.3973 0.4989 0.5866 0.7099 0.8050 0.9285 1.0520 1.1332 [1.2569

tol. 0.0050 0.0062 0.0083 0.0083 0.0100 0.0100 0.0100 0.0125 $.0125

min.  0.4323 0.5427 0.6450 0.7683 0.8750 0.9985 1.1220 1.2207 1.3444
max. 0.4387 0.5499 0.6531 0.7766 0.8841 1.0077 1.1314 1.2310 1.3548
tol. 0.0064 0.0072 0.0081 0.0083 0.0091 0.0092 0.0094 0.0103 0.0104

{min. 0.3923 0.4927 0.5783 0.7016 0.7950 0.9185 1.0420 1.1207 2444
Class 5C, pitch diameter [

min.  0.4323 0.5427 0.6450 0.7683 0.8750 0.9985 1.1220 1.2207 1.3444
Class 6C, pitch diameter max. 0.4369 05478 0.6508 0.7743 0.8815 1.0051 1.1287 1.2280 1.3518
tol. 0.0046 0.0051 0.0058 0.0060 0.0065 0.0066 0.0067 0.0073 0.0074

GENERAL NOTE: The selection of threads/in. is arbitrary and is intended for the purpose of establishing a standard. All other
dimensions are given in inches.
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