ASME B1.30-2024

[Revision of ASME B1.30-2002 (R2022)]

Screw Threads:

Standard Practice for
Calculating an@
Roundmg ngensmns

S

AN AMERICAN NATIONAL STANDARD

The American Society of

® Mechanical Engineers


https://asmenormdoc.com/api2/?name=ASME B1.30 2024.pdf

ASME B1.30-2024
[Revision of ASME B1.30-2002 (R2022)]

Screw Threads:

Standard Practice for
Calculating and
Rounding Dimensions

AN AMERICAN NATIONAL STANDARD

@?A@ The American Society of

® Mechanical Engineers 150 Clove Road - Little Falls, NJ

* 07424 USA


https://asmenormdoc.com/api2/?name=ASME B1.30 2024.pdf

Date of Issuance: October 25, 2024

This Standard will be revised when the Society approves the issuance of a new edition.

This code or standard was developed under procedures accredited as meeting the criteria for American National Standards. The
standards committee that approved the code or standard was balanced to ensure that individuals from competent and
concerned interests had an opportunity to participate. The proposed code or standard was made available for public

and the p

review and comment, which provided an opportunity for additional public input from industry, academia, regulatory agd
Lblic-at-large.
b not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity. ASME dol

ASME doe

take any pgosition with respect to the validity of any patent rights asserted in connection with any items mentioned

document
letters pat
the validit

Participati
industry e

ASME accgpts responsibility for only those interpretations of this document issued-inhaccordance with the established

procedure|

The endnqtes and preamble in this document (if any) are part of this Amepican National Standard.

All rights re
of thisdocu
digital, or n
documentd

and does not undertake to insure anyone utilizing a standard against liability for infringement of any app
bnt, nor does ASME assume any such liability. Users of a code or standard are expressly adviseédthat determinat
y of any such patent rights, and the risk of infringement of such rights, is entirely th&irown responsibilit

bn by federal agency representatives or persons affiliated with industry is not torhe-interpreted as governm
hdorsement of this code or standard.

5 and policies, which precludes the issuance of interpretations by iddividuals.

& @ ASME Collective Membership Mark

erved. “ASME” and the above ASME symbol are registered trademarks of The American Society of Mechanical Engineers. )
nent May,be copied, modified, distributed, published, displayed, or otherwise reproduced in any form or by any means, eled
echahical, now known or hereafter invented, without the express written permission of ASME. No works derived frg

ncies,

Bs not
n this
icable
ion of
V.

ent or

ASME

opart
tronic,
m this

rany contenttherein may be created without the express written permission of ASME. Using this document or any content

herein

to train, create, or improve any artificial intelligence and/or machine learning platform, system, application, model, or algorithm is strictly

prohibited.

The American Society of Mechanical Engineers
150 Clove Road, Little Falls, NJ 07424

Copyright © 2024 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS


https://asmenormdoc.com/api2/?name=ASME B1.30 2024.pdf

Foreword

Committee Roster

CONTENTS

Correspondence With the B1 Committee . ... ..ot ittt ittt ittt it ettt ee e ae il

B W N R

General . .. ...... .. ... e i e e e
Rounding of Decimal Values . . ... .......... ... . . i edainn..
Calculations From Formulas . ............... ... ... ... ...,
Thread Form Constants of P . . .. ........... . i essl/iin i,

Nonmandatory Appendix

A

Tabl¢
3.1.11
3.2-1
3.2-2
3.2-3
3.2-4
3.2-5
3.2-6
3.2-7
3.2-8
3.2-9
3.2-10
4-1
A-1

= wn

Thread Characteristics Governed by This Standard . ....... ). . ..... ... ... .....

Number of Decimal Places Used in Calculations .. c¢o 5% . oo e i it i i it
Example of External Inch Screw Threads, 1/2-28 UNEF-2A ... it e e e e
Example of Internal Inch Screw Threads, 1/2-28 UNEF-2B ... ... ittt
Example of External Inch Screw Threads, 314 UNC3A oottt et
Example of Internal Inch Screw Threads;/46-14 UNC-3B ... oot vv i i enn s
Example of External Inch Screw Threads, 19436 UNS-2A oottt e eee e
Example of Internal Inch Screw, Threads, 19436 UNS-2B ot v et iieee e
Example of External Metric Screw Threads, M12 x 1.75-4g86g . ........covvuen...
Example of Internal Metfic Screw Threads, M12 x 1.75-6H . .. .. ......... ... ... ..
Example of External Metric Screw Threads, M13 x 0.9-4g6g .. ......ccoviveenenn..
Example of InternaMetric Screw Threads, M13 x 0.9-6H ........... ... ... ... ...,
Thread Form (oo ot i i ittt it et e e e

Thread CharatteristiCs « v v v v vttt i ettt ettt ettt ettt ettt eennneeeeens

il

vi

w NN

30

O q U1 N

12
15
18
20
22
24
27
29
30


https://asmenormdoc.com/api2/?name=ASME B1.30 2024.pdf

FOREWORD

The Committee B1 for standardization of screw threads was organized in 1920 under the sponsorship of the American
Society of Mechanical Engineers (ASME), the Society of Automotive Engineers, and the American Engineering Standards

Committeenow known a he Ame an Nationa andard n e (AN he effo 0 h omm ee thro
years resiilted in the development of several screw thread standards.

iate ASME B1 standard for the formulas and methodology of calculation for that.thread.
11.30 was originally approved as an American National Standard on June 29, 1992. It was revised in 200
reaffirmed in 2012 and reaffirmed again in 2017.

The 2002 revisions included a clarification of the use of this Standard for metric)applications; an exception
number of decimal places for the allowance 2A when used in intermediate caleulations as Td,; and the addition
maximum| external UN minor diameter, maximum and minimum internal pitch’diameters, and the minimum in
major diapneter to the examples cited in para. 3.2. The 2002 update alsoremoved Appendix A because the valu

>h the
in the
stan-
puta-

fy the
be the

2 and

o the
bf the
ernal
es for

60-deg thread elements were either listed or could be calculated by formulas in other existing B1 standards. [t was

replaced yith a new Nonmandatory Appendix A containing a table listing the number of decimal places for each
thread chgracteristics used in the examples in ASME B1.30. Examples.of a standard metric size listed in ASME B1.13
ISO 261 and a special inch size showing how to round numbers.with an infinite number of digits after the decimal
were also|added.
This 2024 edition of ASME B1.30 includes the following updates:
(a) Gerjeral rules for trigonometric functions have been added.
(b) Exdmples for the calculation of 3A and 3B.threads have been added.
(c) The wording in various paragraphs has peen clarified.
(d) A small number of values has been corrected.
(e) Synpbols r and Td, have been added.te Table A-1.
(f) Tables3.2-1,3.2-5,and 4-1 (formetly/Tables 2,4, and 10) have been revised as follows for consistency with ch
in ASME B1.1-2024:
(1) In Characteristic Description (5) of Tables 3.2-1 and 3.2-5, the UNR 2h; constant has been corrected
1.19078493P to 1.22686932F
(2) InTable 4-1, the UNR2A constant 1.19078493P was replaced with the corrected value 1.22686932P and
constant (.59539247 P was replaced with the corrected value 0.61343466P.
(g) Tables have been redesignated.
ASME B1.30-2024<was approved as an American National Standard on May 7, 2024.

of the
M and
point

Anges
from

the h;
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CORRESPONDENCE WITH THE B1 COMMITTEE

General. ASME codes and standards are developed and maintained by committees with the intent to represent the
consensus of concerned interests. Users of ASME codes and standards may correspond with the committees to propose

revisions

or cases, report errata, or request interpretations Correspondence for this Standard should be sent to the staff

secretary [noted on the committee’s web page, accessible at https://go.asme.org/B1lcommittee.

Revisio
that appe

Approved| revisions will be published in the next edition of the Standard.

In add

if

Users can| register on the committee web page to receive email notifications of posted errata.

This St{
should be

reasons for the proposal, including any pertinent background information and supporting documentation.

Cases.

The committee does not issue cases for this Standard.

Interpr¢tations. The committee does not issue interpretations for this<Standard.

Committee Meetings. The B1 Standards Committee regularly holds meetings that are open to the public. P
wishing td attend any meeting should contact the secretary of the committee. Information on future committee meg¢tings
can be foynd on the committee web page at https://go.asme.org/B1lcommittee.

s and Errata. The committee processes revisions to this Standard on a periodic basis to incorporate chpnges
hr necessary or desirable as demonstrated by the experience gained from the application ©f, the Stanjdard.

ion, the committee may post errata on the committee web page. Errata become effective on the date ppsted.

ndard is always open for comment, and the committee welcomes proposals for\xevisions. Such proposals
as specific as possible, citing the paragraph number, the proposed wording, arid-a'detailed description pf the

arsons

vi
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ASME B1.30-2024

SCREW THREADS: STANDARD PRACTICE FOR CALCULATING

AND ROUNDING DIMENSIONS

1 GENERAL

1.1 HF

Th¢ purpose of this Standard is to establish uniform and specific practices for calculating and rounding th|
valuep used for inch and metric screw thread design data dimensions and for gages where appropriate. No

made

The standard rounding practice regarding the last figure or decimal place to be retained by a numeric valy

numb

coverged. Values calculated to this Standard for inch and metric screw thread desigirdata dimensions may va
from yalues shown in existing ASME B1 standards and shall take precedence, unless a specific standard states

in all

1.2 Metric Application

All
appli

ance grades are tabulated in these standards for a selection of pitches. The rounding rules specified herein hav|
appli¢d to these values but have followed practices of the-International Organization for Standardization
pitchés, which are not included in the tables, standard fefmulas and the rounding rules specified herein are 4

NOTE

numbers in accordance with ISO 3. In some cases, the rouhded values have been adjusted to produce a smooth progressio
ISO rounded values have been standardized internationally for metric screw threads, recalculating tolerances and allow:

ASME
thread

calculgted using ASME B1.30. In such a ca$g, the special thread values generated using ASME B1.30 take precedence.

1.3 References

Th
apply]

ASMH
Eng
ASMH
ASMH
Eng
IEEE

urpose

to establish a policy of rounding actual thread characteristics measured by the manufacturer or user of th

er of decimal places to be retained by values used in intermediate calculations gf-thread design data dim

new or future revisions of ASME B1 standards as applicable (see pata. 1.2 for exceptions).

wances (fundamental deviations) and tolerances for metri¢. Mrand M] screw threads are based on fd
able standards. Values of allowances for standard tolerancerpositions and values of tolerances for stang

ISO rounding practices for screw thread tolerancesand allowances use rounding to the nearest values in the ISO R

B1.30 rules in the United States would lead te‘confusion. ASME B1.30 rounding rules are, therefore, only applicabl
s where tabulated values do not exist in JSO-standards. Values calculated using the ISO R40 series values may differ

B1.1. Unifieddnch Screw Threads (UN, UNR, and UN] Thread Forms). The American Society of M
bineers.

B1.13Mr¢ Metric Screw Threads: M Profile. The American Society of Mechanical Engineers.

SI-1, ASME Orientation and Guide for Use of SI (Metric) Units (9th ed.). The American Society of M
Fineers:

e numeric
attempt is
lead gages.

e and the
ensions is
ry slightly
therwise,

rmulas in
ard toler-
E not been
(ISO). For
pplicable.

10 series of
h. Since the
nces using
e to special
from those

 following is a list of publications referenced in this Standard. Unless otherwise specified, the latest edfition shall

echanical

echanical

ASTM SI 10. American National Standard for Metric Practice. IEEE/ASTM International.

ISO 3. Preferred numbers — Series of preferred numbers. International Organization for Standardization.
ISO 261. ISO general purpose metric screw threads — General plan. International Organization for Standardization.
ISO 965-1. ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and basic data. International

Organization for Standardization.


https://asmenormdoc.com/api2/?name=ASME B1.30 2024.pdf

2 ROUNDING OF DECIMAL VALUES

ASME B1.30-2024

The following rounding practice, inch or metric, represents the method to be used in all new or future revisions of ASME

B1 thread standards.

NOTE: This Standard is not in agreement with other published standards, e.g., ASME SI-1 and IEEE/ASTM SI 10. The rounding practices
used in the forenamed standards are designed to produce even distribution of numerical values. The purpose of this Standard is to
define the most practical and commonly used method of rounding numerical thread form values considering today’s technology.

(a) When the next figure beyond the last figure or place to be retained is less than 5, the figure in the last place retained

is kept unchanged.

EXAMPLE:

To Be Rounded Rounded
1.012342 1.01234
1.012342 1.0123
1.012342 1.012

(b) When the next figure beyond the last figure or place to be retained is equal to or greater.than 5, the figure in the last

place retained is increased by 1.
EXAMPLE:

(c) The final rounded value is obtained from the most precise value available and not from a series of succ

To Be Rounded Rounded
1.01235 1.0124
1.0123500 1.0124
1.012345 1.01235
1.01234500 101235
1.56789 1.5679
1.56789 1.568
1.56789 1.57

bSsive

rounding.|For example, 0.5499 should be rounded to 0.550, 0.55 and 0.5 (not 0.6), since the most precise value available

(0.5499) {s less than 0.55. Similarly, 0.5501 should be rounded to 0.550, 0.55 and 0.6, since the most precise
available |(0.5501) is more than 0.55. In<the case of 0.5500, rounding should be to 0.550, 0.55 and 0.6, sind

most predise value available is 0.5500,

3 CALCULATIONS FROM FORMULAS

3.1 Gendral Rules

3.1.1 Pjtch Values andConstants. Values for pitch, P, and constants of P are used out to eight decimal places fo
series. The eight placéwvalues are obtained by rounding their truncated ten place values. Seven decimal place valyl
metric serjies constants are derived by rounding their truncated nine place values. See para. 4 for thread form const4
P.Values yised indntermediate calculations are rounded to two places beyond the number of decimal places retain

the final yalueZ[see Table 3.1.1-1).

value
e the

I inch
les for
nts of
ed for

Table 3.1.1-1
Number of Decimal Places Used in Calculations

Units Pitch Constants of P Intermediate
Inch 8 6 4 (except as outlined in para. 3.1.3)
Metric As designated 5
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EXAM

ASME B1.30-2024

PLE:

= 28threads perinch

1/n

1/28

0.0357142857142857

0.0357142857 (truncated to ten decimal places)

0.03571429 (rounded to eight decimal places)

U
L | [ T |

3.1.
decim|
cosing
0.000

EXAM

3.1.
(@)
excepy
excepy

in thy

value
larget
(b)
screw
2A pi
(c)
diam¢
3.1
expre

EXAM

3.2 |

Thg
Table|
hasn
a nun

Thg
B1.13

P Trigonometric Functions. Values for the trigonometric functions pi (1), cosine, sine, etc., are used in formulas

bl places. The eight place values are obtained by rounding their truncated ten place values. The difference usingthe
of 30 deg times the P value versus rounding the cosine of 30 deg to eight places times the P value\will ne
000009. With 0.0000000009 inch being the largest difference, it would never impact an intermediate calculdtion t

PLE:

cos 30 Deg = 0.866025403784438
0.8660254037 truncated ten decimal place value
0.86602540 rounded to eight decimal places

B Final Values. Rounding to the final value is the last step in the calculation.

ASME B1.1 requires four decimal places for the final values of pitch diameter, major diameter, and minoy
t for Classes 1B and 2B internal thread minor diameters for thread §izes 0.138 and larger. These minot
tions for internal threads are as follows:

1) Minimum Minor Diameter. All classes are calculated and thenrounded off to the nearest 0.001 in. and
ee decimal places for sizes 0.138 in. and larger. For Class 3B,"a zero is added to yield four decimal

?) Maximum Minor Diameter. All classes are calculated before rounding, using the six decimal place int
of the minimum minor diameter, then rounded for Classes 1B and 2B to the nearest 0.001 in. for sizes 0.1

. Class 3B values are rounded to four decimal plaees.

Per ASME B1.1, the final values for Class 1A/2A allowances and for 1A/1B, 2A/2B, and 3A/3B toleranc
thread dimensions are four decimal places. Thé four decimal place values are calculated using the six ded
tch diameter tolerance, Td,, rounded to feur decimal places.

Per ASME B1.13M, metric screw threads-are dimensioned in millimeters. The final values of pitch diame
bter, minor diameter, allowance, and ‘thread element tolerances are expressed to three decimal place

4 Multiple Zeros. Values containing multiple trailing zeros out to the required number of decimal pla
ssed by displaying only two_Zeros beyond the last significant digit.

PLE: 20 threads per inch has a-pitch equal to 0.05000000 and can be expressed as 0.0500.

Examples

e formulas in the'examples for inch screw threads in Tables 3.2-1 through 3.2-6 are based on formulas in A
5 3.2-1through'3:2-4 are based on a size that when converted from a fraction to a decimal will resultin a ny
value beyond the fourth decimal place. Tables 3.2-5 and 3.2-6 are based on a size that when converted w
hber with infinite numbers of digits following the decimal point.

e formulas in the examples for metric screw threads in Tables 3.2-7 through 3.2-10 are based on formulg
M Tables 3.2-7 and 3.2-8 show the use of the tabulated values for allowances and tolerances (in accordand

ut to eight
unrounded
ver exceed
six places.

diameter,
diameter

expressed
blaces.

ermediate
38in.and

ps for inch
imal place

ter, major
S.

ces can be

SME B1.1.
mber that
Il resultin

sin ASME
ewithISO

965-

Jforthecatcutation of size timits for stamdard diamreter amd pitch combimations tisted i bothr 1SO0-261

and ASME

B1.13M. The constant values differ from those used for inch screw threads, in accordance with the policy of rounding of

this S

tandard, because metric limits of size are expressed to only three decimal places rather than four.

For an example of size limit calculations using formulas for sizes not listed, see Tables 3.2-9 (external) and 3.2-10
(internal).

4 THREAD FORM CONSTANTS OF P

For 60-deg thread form data tables, see Table 4-1. The number of decimal places and the way they are listed should be
consistent. Thread form constants printed in older thread standards are based on a function of thread height, H, or pitch, P.
The equivalent of the corresponding function is also listed. There are some constants that would require some of these
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ASME B1.30-2024

values to extend to seven or eight decimal places before they would round to equivalent values. For standardization, the
tabulated listing of thread values based on a function of P has been established, with H used as a reference only. All thread
calculations shall be performed using a function of P, rounded to eight decimal places for inch series and as designated for
metric series, not a function of H. H is to be used for reference only.
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