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FOREWORD

The American Mational Standards Committes B for standardization of screw threads was
organized in 1920 as sectional Committee Bl under the sponsorship of the American Engineering
Standards Committee (later the American Standards Association, then the United States of
Armerica Standards Institute and as of October 6, 1969, the American National Standards Imstitute,
Inc.), with the Society of Automotive Engineers and The American Society of Mechanical Engineers
as joint sponsors, As a result, a great deal of effort was expended through the years toward
development of several screw thread standards.

Recognizing the need to standardize the method of rounding decimal values in the calculation
of screw thread dimemsions, the ASME Standards Committee Bl charged Subcommittee 30 with
the responsibility for producing such a standard.

This Standard designated ASME B1.30 was developed only to serve as the basis for rounding
of decimal values associated with the computation of screw thread dimensions.

The examples and formulas depicted within this Standard are for reference only and are
presented only to clarify the rounding procedures described. When calculating the different thread
characteristics for a particular thread form, refer to the appropriate ASME Bl standard for the
formulazs and methodology of caloulation for that thread.

This Standard was originally approved as an American Mational Standard on June 29, 1992,
This issue updates the 1992 jssue and includes

fa) the addition of a note to para. 1.2 for the clarification of the use of this Standard for mietric
applications;

(k) the addition of an exception in para. 3.1.3 to the number of decimal places for the allowance
2A when used in intermediate calculations as Ty,

fcl the addition of the maximum external UM minor diameter, maximum and minimum internal
pitch diameters and the minimum internal major diameter to the example in para. 3.2.1;

i} removal of Appendix A containing various common values for 60 deg thread elements.
This was done because the values are either listed or can be calculated by formulas in other
existing Bl standards:

fe) the addition of an example for a standard metric size that is listed in ASME B1.13M and
150 261;

(f} the addition of an example for a special inch size showing how to round numbers with an
infinite number of digits after the decimal podnt;

(g} added a new Appendix A with a table listing the number of decimal places for each of
the thread characteristics used in the examples in B1.30,

Suggestions for improvement of this Standard will be welcome. They should be sent to Secretary,
ASME B1 Standards Committee, Three Park Avenue, Mew York, NY 10016-5990 L.5.A,

This revision was approved as an American National Standard on July 12, 2002.
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ASME B1.30-20a2

SCREW THREADS: STANDARD PRACTICE FOR CALCULATING
AND ROUNDING DIMENSIONS

1 GENERAL

1.1 Purpose

The purpose of this Standard is to establish uniform
and specific practices for calculating and rounding the
murneric valwes used lor inch and metric screw thread
design data dimensions only. No attempt is made to
establish a policy of rounding actual thread characteris-
tics measured by the manufacturer or user of thread
gages. Covered is the Standard Rounding Policy regard-
ing the last figure or decimal place to be retained by a
mumeric value and the number of decimal places to be
retained by values used in intermediate calculations of
thread design data dimensions. Values calculated to this
Standand for inch and metric screw thread design data
dimensions may vary slightly from values shown in
existing ssues of ASME Bl screw thread standards and
ane to take precedence in all new or future revisions of
ASME Bl standards as applicable except as noted in
para. 1.2,

1.2 Metric Application

Allowances (fundamental deviations) and tolerances
for metric M and M] screw threads are based upon
formulas, which appear in applicable standards. Values
of allowances for standard tolerance positions and val-
ues of tolerances for standard tolerance grades are tabu-
lated in these standards for a selection of pitches.
Rounding rules specified below have not been applied
to these values but have Followed practices of the Inter-
national Crrganization for Standardization (150). For
pitches, which are not included in the tables, standard
formulas and the rounding rules specified herein are
applicable.

MROTE: 150 rounding practioes, for screw thread todirances and
albvwanoes, use rounding o the nearest values in the Bé series.
af numbsers 10 accopdanoe with B0 3. In somne cases, the rourded
walues have bivn adjusted o produce & smooth progression. Sinoe
thee 150 rourdded values have been standardized interrationally,
for eretric screw threads, it wounld lead b0 confusson if toleramoes
and allwwances were recaboalated using B8 rules, for use in the
L'SA. BL30 rounding mules ane, therefone, only applicable io special
threads. wherne tabulabed valees do not exist in B0 standards
Valwes caloubated using the 150 B4 series values may differ from
those caloalated uwsing B1L30. In swch & case the special thread
values Etl.'l:‘-ril‘td using BL30 take precedence.

aryd AR Frid-and
Primbiesd br -0 @wied iarels alih ARLEE
el O O P T Al R (e S

2 ROUNDING OF DECIMAL VALUES

The following rounding practice represents the
method to be wsed in all new or future revisions of
ASME B1 thread standards,

MICTE: 1t is pecognized that this Standard is nod in sgroement with
othes priablishid dociumients, ég., ASME 51-9, Gusd for Mitricatson
of Codes and Standards 51 (Metric) Units, and IEEES ASTM 5110,
Seanlard for Metric Practice, The reanding peactices wsed (n the
forenamed documents ane designed o proshice even distribistion
of pumerical values. The purpose of this document is io define the
mist praciical ard common wsed method of rounding namerics
thread foem values. Comsidering todays techmology, application
of this method is far e practical in e rounding of thread form
witlues

2.1 Rounding Policy

2.1.1 When the figure next beyvond the last figure
or place retained is less than 5, the figure in the last
place retained s kept unchanged.

EXAMPLE:
102342 1LO01Es
12342 10123
12342 1012

2.1.2 When the figure next beyond the last figure
or place retained is greater than 5, the figure in the last
place retained is increased by 1.

ExXakLE:
186789 15470
15678 1568
1 8675 1.57

2.1.3 When the figure next beyond the last figure
or place retained is 5, and:

fa) there are no Agures, or only zeros, beyond this 5,
the last figure should be increased by 1;

EXAMIPLE:
1.01Z35 1024
1012350 10124
L1235 1LONEs
LA 234500 10135

it if the 5 next beyond the figure in the last place to
be retained are followed by any figures other than zero,



ASME B1.30-2002

SCREW THREADS: STAMDMRD PRACTICE FOR
CALCLILATING AND ROUNDIMNG DIMENSIONS

Table 1
Number of Decimal Places Used in Calculations
Units Pitch Corstants Intermediale Final
nch B A [ & (exeepd &5 cutlined in para, 3.1.3)
Mhetric &% designated ) 5 ¥

the figure in the last place retained should be increased
by 1.

external thread pitch diameter tolerance, Tdy, which is
expressed to six decimal places.
fa) Mimor Diameter Excephions for Infermal Threads:

EXAMPLE: (1} Mirimuem Mimor Dipmeter. AN classes are callou-
101235 10T lated and then rounded off to Ehe nearest 00001 in. and
L1235 10124 expressed in three decimal places for sizes L1348 in. and
101234501 101235 p .
o 101238 larger. For Class 3B, a zero is added to yield four decimal
2450 places. )
218 The final rounded value is obiai the (2 Maximum Minor Dipmeter. All classes are caleu-

most precise value available and not from a series of
successive rounding. For example, 0.549% should be
rounded to 0550, 0.55 and 0.5 {not 0.6), since the most
precise value available is less than 0.55. Similarly, 0.5501
should ke rounded as 0.550, 055 and (L6, since the most
precise value available is more than 0.55. In the case of
0.5500 rounding should be 0.550, 0.55 and 0.6, since the
maost precise value available is 0.5500.

3 CALCULATIONS FROM FORMULAS
3.1 General Rules

3.1.1 Values for pitch and constants derived from a
Function of pitch are used ocut o eight decimal places
for inch series. The eight place values are obtained by
rounding their truncated ten place values. Seven decimal
place values for metric series constants are derived by
rounding their truncated nine place values. See para. 4
for thread form constants, Values used in intermediate
calculations are rounded to two places beyond the mum-
ber of decimal places retained for the final value, see
Table 1.

EXAMPMLE:

n = X8 threads per inch

lated before rounding, then rounded for Classes 1B and
2B to the nearest 0.001 in. for sizes 0,138 in. and larger.
Class 3B values are rounded to four decimal places.

3.1.4 Moetric screw threads are dimensioned in midlli-
meters. The final values of pitch diameter, major diame-
ter, minor diameter, allowance and thread element
tolerances are expressed to three decimal places.

3.1.5 Values containing multiple trailing zeros ot
to the required number of decimal places can be
expressed by displaying only two of them beyond the
last significant digit.

EXAMPLE: 20 threads per inch has a pitch equal o QISKENNN
ancl can be expressed as (LOGO0

3.2 Examples

The formulas in the examples for inch screw threads
in Tables 2, 3, 4 and 5 are based on those listed in ASME
B1.1, Unified Inch Screw Threads. Tables 2 and 3 are
based on a size that when converted from a fraction to
a decimal will result in a number that has only fowr
decimal places. Tables 4 and 5 are based on a size that
when converfed will result in a8 number with infinite
numbers of digits after the decimal point.

The formulas in the examples for metric screw threads
in Tables &, 7, 8 and % are based on those listed in ASME

P 11 B1.13M, Metric Screw Threads. Tables & and 7 show the
Pow=1/28 use of the tabulated values for allowances and tolerances
; = gﬁﬁﬁ?‘l:gﬁ? (in accordance with 150 965-1) for the calculation of size

3.1.2 Rounding to the final value is the last step in
a calculation,

3.1.3 Forinch screw thread dimensions, four decimal
places are requined for the final values of pitch diameter,
major diameter, and minor diameter with the exceplion
of Class 1B and 2B internal thread minor diameters for
thread sizes 0,138 and larger, see below, The final values
for the allowances and tolerances applied to thread ele-
ments are-expressed to four decimal places except for

limits for standard diameter/pitch combinations listed
in both 150 261 and ASME B1.13M. The constant values
differ from those used for inch screw threads, in accor-
dance with the policy of rounding of this Standard,
because metric limits of size are expressed to only three
decimal places rather than four.

4 THREAD FORM CONSTANTS

For thread form data tables, see Table 10. The number
of decimal places and the manner in which they are

Gopyg ARRS imera il
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SCREW THREADS: STAMDARD PRACTICE FOR
CALCULATING AND ROUNDIMG DIENSIONS

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 these values to 8 or 7 deci-
mal places before they would round to equivalent val-
ues. For standardization the tabulated listing of thread

Camrighi §TVE Ielprsaional
Prosiciad by HE gy e s SELEE
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values based on a function of pitch has been established,
with thread height used as a reference only. All thread
calculations are to be performed using a function of
pitch {P), rounded to 8§ decimal places for inch series
and as designated for metric series, not a function of
thread height (H). Thread height is to be used for refer-
ence only.
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SCREW THREADS: STANDARD PRACTICE FOR
CALCULATING AND ROUNDING DIMENSMING
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SCREW THREADS: STANDARD PRACTICE FOR
CALCULATING AND ROUNDMNG DIMENSIONS
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ASME B1.30-2007 SCREW THREADS: STANDARD PRACTICE FO®
CALCULATING AND ROUNDIRG DIMERSIONS

Table 10 Thread Form Data

Conmstant fer Inch Series Reference Walues Constant for Metric Sevies
O0a811 52 HilB LT OOSE1125F
00541 26598 AT 008354 00541 2EEP
DOBEGEDTI54P HilD 0, 1000 DLOSER0I5P
QDG 2500 P Hig Q1181H 0,096 2 50P
G085 318R Hil 0.1 2508 0.10B2532P
L1 290031 P IR M 0.1 5008 0.1 2290389
0144 XATETR MG O, 15T 0168 3976P
01673 9raF IH18 0. 18754 01623 754P
0L 650635 Hith 0, 5004 0.7165064F
0.2EBET ST Hid 0.33334 0. FBEGTS 1P
QL4 TE950 LT 03750 032475058
0, 345084192 SMr12 [T ), BE0ES TP
0,390 831 10K 4 045834 0, 3RaFIENe
0.43301 270F HiT 0, S000H 043301 77F
04871 3929 AHIE DL.5625H 046713937
0541 265885 SHIE DEI50H 0,541 MESE
Q.8 FFIs02Te 2HTY DG86TH Q8T FIL03m
0. 5951938 F P 11H[16 OUGET LM L1 1 e LA
061343466 17H{ 24 QLFOB3H 06134347 F
0.6 1&07 S&0F oac LF113H DA I60254F
064951905 AMia 0L 7 S00H G051 91F
O.F68T84P EMIG DERERTY O TXGETRP
O Fe gL LE2P 11M12 O.F1EF M G938 568P
LAG&DIS40OP H 10000 OLEGE0T 4P
1.08253075%P SH'& 1. 2500/ 1.0825318P
1.19078493P 11478 13750 1.190TRARP
1. 20685693 7P 17HI12 1L416TH 1.2 168693P
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ASME B1.30-1002

NONMANDATORY APPENDIX A
THREAD CHARACTERISTICS GOVERNED BY THIS STANDARD

This Appendix contains Table Al, a listing of screw that a fimal value can be used in subsequent caloulations,
thread dimensions with their symbols and the number This table contains only those dimensions used in the
of decimal places that each are to be carried out to when  examples in B1,30 for both inch and metric 60 deg
used in calculation. It indicates whether they are consid- threads. Similar format should be used for other dimen-
ered an mtermediate value, used in subsequent calcula- gions not wsed in the examples within thas Standard.
tioms, or considered a fimal value. It also should be noted
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ASME B1.90-2002 HOHMANDETORY AFPENDIX &

Table A1  Threads Characteristics

Imtermediate Final
Symbod Hmensions Imch Miatric Imchi Mietric
o Major diameter, exiernal thread r O o0 & 3
o Major diameler, intermal hresd e o0 & 3
dy Pitch diameter, extemal thirsad - A A0 & ]
oy Fiach diameter, imemal fhoead - . & 1
o Minor diameter, satemal thread . . & 3
dy Minor diameder, rounded root exdernal . e g a1
thread
(i Minoe diameter, nbermal thread for sizes Cae e 3 Hia
0,138 and larger lor Classes 18 and
2B anly
iy Minor diameder, intemal thresd for sizes . " & MNiA
smaller than 0.1 38 for Classes 18
and 78 and all sizes for Class 3B
o Miinor diameted, internal metric thresd ces . A |
&5 Allowarnpe 30 magar pitch amd misar & L
diameters. of external thread
LE Length of thread engagemeni & WA . s
P Pitch - e B |Mote [1]]
Td Majar diameter tolerance cat - & 3
Td, Firch diameter toleeange, exbemal ooc 00 & 3
threaids
D, Pitch diameter tolerande, inlemal - - & 3
threads
Dy Minor diameter tolerance, nbemral e e & ]
threads
gy Twice the external thread sddendum ] A 000 .
dhy Twice ihe external height of UMH theead & M A Ao 0
2hy, Twice ihe external height of UN thread [ A . Or) &
hy Twice the extermal thread addendum & NiA e . i

GEMERAL MOTE: Constants based on a function of @ are munded to an elght place decimal lor imth snd seves place
decimal far meiric,

MOTE:

{1} Mietric pitches are not cakoulated. They are stated in the scoew thread desigration and ane o be used out to the
rnumber of decimal places as stabed.
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OTHER STANDARDS FOR SCREW THREADS

Linified Imch Screw Threads (LN amd UBNE Thread Fosm). . ... ..cooin oo ioniininn. B1.1-1959
Gages and Gaging for Unified Inch Screw Threads, . .ovvveivnreiinsrnneees BLZ-19BMR1991)
Screw Thread Gaging Systems for Dimensional Acceptability —

Inch and Metric Screw Threads (UN, UNR, UNJ M, and MJ) . .oocovnnn 000 BLIM-1992
G S T ho - 00 o6 a0 00002 M0 600 £0a SN C 02 £04 00 500 S0 AE00 AAS00 D00 2 HA6EOS HHBEOa B1.5-1997
Momenclature, Defintbions, and Letter S}m'l:.u:h]u for Serewr Threads. . ... ..., Bl '.'-"h'l-]':i'-l"!iﬂlﬂi,'l.q":'ll:l
Stub Acmie Screw Threads. ... oonononeis i cai i ime e as B1.8-19RB8{R1994)
Buttress Inch Serew Threads 7 /45% Fn-rt'n With 0.6 Pitch

Basic Height of Threasd Engagement. . ...o.ooviiiiniiniiinieinnieane. .. BLEISTIR199Z)
Unified Miniatiere Serewe Theeads. . .. oo eeo, B1.10M-1997
Microscope Objective Thread. .. ...oooonvniviiiiinsmiieiieniansrs e BLITST958(R1994)
Class 5 Interference-Fit Theead ... ... oiiiiiiiiaiiinnninsiasimsinnsna B1.12-1987(H1992)
Metric Screw Thoeads — M Profile .. N . 1 % .y ] |
Linified Inch Screw Threads (LM 'lhreani Fnrmb ................................... Bi.15-1995
E.agﬂ and t..agms for Metric M Screw Threads, | R - 1 I .Y, =194 R 1992,
Pipe Threads, General Purpose (Inch) .. oooniviniiiniiniiiieieeen oo, BLALI-1983(R1992)
Dryseal Pipe Thresds (nohi). .. oo .coccniirmreirmarescsrmnrrasnrrmicsismas B3 3-1970R1991)
Gaging for Dryseal Pipe Threads (Inch). .. ..oooonivnininiiiiieiiniimniesonnoes . BLADE-1991
Hose Coupling Serew Threads [Inch) ... ... oo ociiiiaiin i cciiancci e B1.20.7-1%1
Metric Screw Threads: M] Profike, . i rariateareerensrees e BL2ZIN-199T
Cages and Gaging for M] Series Mel:nt Eh:rew Threau:ls- .................... BI lth-'l -1985( R 1992)
Screw Thireads: Standard Practice for Calculating and Eounding Dimensions .. ... .. B1.30-202

The ASME Publications Cobalog shows o complele list of all the Standards published by the Society, For
a compiimentary catilog, or the ltest informetion aboit our publications, cafl T-800-THE-ASME (1-5-
Bi3-27R3).
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