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FOREWORD

In 1966, ANSI Standards Committee B1 — Standardization and Unification of Screw Threads —
started preparation of a document for ISO Metric Screw Threads based on the current ISO

racommandationeand-draft documeaents—Sincatharavara comaetnecartaimntiasacto-tha accapntanca

of this thread by American industries, the information was published in August 1967 with the
title, “Interpretative Document Metric Screw Threads B1.13.” This document was never approved
as an ANSI standard.

A revision of the information based on the then current ISO standards and recommendations
was published in April 1972 with the title “B1 Report — ISO Metric Screw Threads.” Again, the
document was never approved as an ANSI standard. The document number was therefore
removed and the status changed to a report.

Interest in metric screw threads has grown at a rapid pace over the past séveral years with
the advent of greater import and export business. The American National .Standards Institute,
in April 1971, established a committee, ANSI Special Committee to Study-Development of an
Optimum Metric Fastener System (OMES). Included in the scope was ‘metric screw threads.
Recommendations were submitted to a joint ISO/TC1/TC2 working gréup established in Septem-
ber 1973 to study the OMFS proposals.

AnISO/TC1/TC2 Ad Hoc Advisory Panel meeting in April 1975in Munich reached a compro-
mise between the OMFS recommendations and the existing ISO screw thread system. This
compromise was approved, in the main, by the ISO/TCin its eleventh plenary meeting in
Stockholm, June 1976.

(a) The first issue of this Standard, designated ANSI B1.13M, was approved as an American
National Standard on February 12, 1979. It provided-a system of metric screw threads for general
fastening purposes in mechanisms and structureés and was in basic agreement with ISO screw
thread standards and resolutions current at that time. It featured detailed information for diameter-
pitch combinations selected as preferred standard sizes.

(b) The 1983 issue of this Standard was designated ANSI/ASME B1.13M-1983 and was
approved as an American National Standard on August 5, 1983. It updated the 1979 issue to
include

(1) the addition of the new:\ISO tolerance position f
(2) the addition of a section on dimensional accommodation of coating or plating
(3) the addition of.a section on lead and flank angle tolerances
(c) The 1995 issue of-this Standard was designated ASME B1.13M-1995 and was approved as
an American National’Standard on February 20, 1995. It updated the 1983 issue to include
(1) the additien of an 8 mm pitch series
(2) the addition of standard size M10 X 1
(3) theprovision for adjustment of internal thread tolerance class for short and long lengths
of thread engagement, which may be used instead of external thread class adjustment
(4)¢hanges in rounding procedures that follow the principles of ASME B1.30M

(d) The 2001 issue of this Standard was designated ASME B1.13M-2001 and was approved as

an American National Standard on May 22, 2001. It updated the 1995 issue to include

(1) incorporation of changes made in the 1998 issue of ISO 261, including addition of diame-
ters 125, 130, and 140 in the 8 mm pitch series; and changing of the 7 mm diameter from 3rd to
2nd choice in Table 6.

(2) recognition of changes made in the 1998 issue of ISO 965-1, including the stating of when
International practice permits thread designation without thread class (not USA practice); and
modifying the designation of multiple lead threads to be more in line with ISO practice.

(3) incorporation of the new 1998 International Standard, ISO 965-5, by adding Nonmanda-
tory Appendix E for Class AX threads.

(4) minor changes in some thread root diameters due to modified calculation and rounding
procedures added in ASME B1.30. ASME B1.30 uses rounding upward when the digit following
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the last rounded place is a 5 followed by zeros. Prior to issue of ASME B1.30, rounding was to
the nearest even digit. Tabulated values appearing in ISO Standards are not subject to rounding
rules of ASME B1.30.
(5) changes in Circular Runout tolerances.
(6) other required updates and corrections.
(e) This issue updates the 2001 edition and includes
(1) addition of a new Nonmandatory Appendix F to provide a new tolerance position E

(2) addition of tolerance class 6h as a preferred class
(3) addition of M8 x 125 — 6AX to T\Tr\ﬁmnnr]al’r\ry Appnnr‘]iv E

(4) revision of section 8 on “Dimensional Accommodation of Coating or Plating...” to include
allowances at thread roots and to expand the information on internal threads
(5) revision of section 7 to provide thread designations in accordance with ASME Y14.652001
(6) revision of some tabulated inch translation values in Nonmandatory Appendix C and
the examples of calculation of thread size values in para. 9.4, in accordance with ASME-.B1.30-2002
(7) addition of para. 7.9 for designation of a thread with adjusted size limits
(8) other required editorial updates and corrections
Suggestions for improvement of this Standard are welcome. They shouldbe sent to Secretary,
ASME B1 Standards Committee, Three Park Avenue, New York, NY 10016-5990.
This revision was approved as an American National Standard on-September 29, 2005.
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ASME B1.13M-2005

METRIC SCREW THREADS: M PROFILE

1 ENERAIL

ACTAAL LoLONAL O

EIVEIUNLT

1.1| Scope

This Standard contains general metric standards for
a 6( deg symmetrical screw thread with a basic ISO 68-1
profile designated M profile. The M profile threads of
tolefance class 6H/6g are intended for metric applica-
tiorfs where inch class 2A/2B have been used. At the
minimum material limits, the 6H/6g results in a looser
fit than the 2A /2B. Tabular data is also provided for a
tighter tolerance fit external thread of class 4g6g, which
is approximately equivalent to the inch class 3A but with
an gllowance applied. Formulation and tolerancing data
is ifcluded for applications requiring other fits.

NOTE: A 4H5H/4h6h is approximately equivalent to a class
3A/BB fit in the inch system.

1.2] Interchangeability

Threads produced to this Standard are fully inter-
chapgeable with threads conforming to other National
Stafidards that are based on ISO 68-1 basic profile anld
ISO[965-1 tolerance practices.

1{2.1 Assembly. Threads produced in acgordance
with M profile and M] profile (ASME B1.21M) design
datq will assemble with each other. Howeyver, external
M] threads will encounter interference ‘on the root radii
with internal M thread crests wheriboth threads are at
maximum material condition.

1.3| References

The latest issues of theMollowing documents form a
part of this Standard tethe extent specified herein.

ASME B1.3, Sciew Thread Gaging Systems for
Dimensional\Acceptability — Inch and Metric Screw

Threads (UN, UNR, UNJ, M, and M]J)

ASME B1.7ZM, Nomenclature, Definitions, and Letter

Symbols for Screw Threads

ASME(B1.16M, Gages and Gaging for Metric M Screw

ASHVES68M-Standard-Specifieatton—for—-Carpon and
Alloy Steel Externally Threaded Metric Fasteners
Publisher: The American Society for Testifig'and Materi-
als (ASTM), 100 Barr Harbor Driye,/West [Consho-
hocken, PA 19428-2959

ISO 3, Preferred Numbers,— ‘Series of Pgeferred
Numbers
ISO 68-1, ISO General Putpose Screw Threads|— Basic
Profile — Part 1: Metti¢"Screw Threads
ISO 261, ISO General-Burpose Metric Screw Thireads —
General Plan
ISO 724, ISO Metric Screw Threads — Basic Dimensions
ISO 898-1, Mechanical Properties of Fasteners + Part 1:
Bolts, Screws, and Studs
ISO 965-1, ISO General Purpose Metric Screw THreads —
Tolerances — Part 1: Principles and Basic Data
Pyblisher: International Organization for Standardiza-
tion (ISO), 1 rue de Varembé, Case Podtale 56,
CH-1211, Geneve 20, Switzerland /Suisse

SAE J1199, Mechanical and Material Requirements for
Metric Externally Threaded Steel Fasteners
Publisher: Society of Automotive Engineers (SAE), 400

Commonwealth Drive, Warrendale, PA 1509p-0001
1.4 Acceptability

Acceptability of product threads shall be ih accor-
dance with ASME B1.3. Gages and gaging are jn accor-
dance with ASME B1.16M.
1.5 Reference Temperature

The reference temperature is 20°C for dinjensions
defined by this system.
1.6 General Symbols

The general symbols used to describe the metfic screw
thread forms are shown in Table 1.

1.7 Units

Threads

ASME B1.21M, Metric Screw Threads: M] Profile

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

ASME B47.1, Gage Blanks

ASME Y14.5, Dimensioning and Tolerancing

Publisher: The American Society of Mechanical Engi-
neers (ASME), Three Park Avenue, New York, NY
10016-5990; Order Department: 22 Law Drive, Box
2900, Fairfield, NJ 07007-2900

All dimensions and all values in the formulas are
expressed in millimeters unless otherwise noted. Values
in terms of sharp vee-thread height (height of fundamen-
tal triangle), H, are used to be consistent with ISO Stan-
dards, but actual formulations and calculations are
based on values of pitch, P. See Table 2.

1.8 Federal Government Use

When this Standard is approved by the Department
of Defense and Federal Agencies and is incorporated
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ASME B1.13M-2005

METRIC SCREW THREADS: M PROFILE

Table 1 General Symbols

Symbol Symbol
[Note (1)] Explanation [Note (1)] Explanation
D Major diameter internal thread El Lower deviation, internal thread
allowance (fundamental deviation).
D, Minor diameter internal thread See Fig. 4.
D, Pitch diameter internal thread G, H Letter designations for tolerance posi-
tions for lower deviation, internal
d l\lln‘inr diameter oxtornal thread tHread
dq Minor diameter external thread g, h Letter designations for tolefahce [posi-
. . tions for upper deviation,\external
d, Pitch diameter external thread thread
ds Rounded form minor diameter es Upper deviation,‘external thread
external thread allowance (fundamental deviatiop).
p Pitch See Fig. 4nln‘the ISO System, e{ is
itc always-negative for an allowancq fit
r External thread root radius or zewifor no allowance.
r Tol ei Lewer deviation, external thread
olerance [equals the allowance (fundamental
1D, D, Tolerances for Dy, D, d’eV|at|0n) plus the toleranc'e]. S¢e
Fig. 4. In the ISO system, ei is
Td, Td, Tolerances for d, d, always negative for an allowancq fit.
ES Upper deviation, internal thread H Height of fundamental triangle
[equals the allowance (fundamental LE Length of engagement
deviation) plus the tolerance]. See
Fig. 4. LH Left hand thread
NOTE:

” «

(1) Subsqripts “bsc,” “max.” and “min.” indicate “basic,

into FEID-STD-H28/21, Screw Thread Standards+fot-Federal
Services Pection 21, the use of this Standard by the Federal
Governinent is subject to all the requirements and limita-
tions of[FED-STD-H28/21.

2 TERMINOLOGY

2.1 Deffnitions

allowance: the prescribéd difference between the design
(maximfim material)'size and the basic size. It is numeri-
cally eqpal to th€ absolute value of the ISO term funda-
mental deviatien:

NOTE: Allowance is not an ISO metric screw thread term but will
be used t\gofhpv with the ISO term Jﬁlwdﬂmmﬂfﬂ’ deviation

maximuny;?*&nd “minimum” sizes, respectively.

crest diameter: the major diameter of an external thfead
and the minor diameter of an internal thread.

design profiles: the maximum material profiles permitted
for external and internal threads for a specified tolergnce
class. See Figs. 2 and 3.

deviation: in ISO usage, the algebraic difference between
a size (actual, maximum, minimum, etc.) and the cofres-
ponding basic size. The term deviation does not necegsar-
ily indicate an error.

fit: the general term used to signify range of tighthess
or looseness that results from application of a speific
combination of allowances and tolerances in mating
parts.

basic thread profile: the cyclic outline, in an axial plane,
of the permanently established boundary between the
provinces of the external and internal threads. All devia-
tions are with respect to this boundary. See Figs. 1 and 4.

bolt thread (external thread): the term used in ISO metric
thread standards to describe all external threads. All
symbols associated with external threads are designated
with lowercase letters. This Standard will refer only to
external threads in accordance with U.S. practice.

fundumeniul leEUl’ML’l’U’l. IUI bldllb‘ld[d Lllleddb, Llle dEVi Lion
(upper or lower) closer to the basic size. It is the upper
deviation, es, for an external thread and the lower devia-
tion, EI, for an internal thread. See Fig. 4; also see allow-
ance and tolerance position.

NOTE: The U.S. term allowance will be used as a primary term in
this Standard, where applicable.

lower deviation: the algebraic difference between the min-
imum limit of size and the corresponding basic size. See
para. 5.1.4.
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METRIC SCREW THREADS: M PROFILE

- P >
Internal Threads |
Hy
- g l’ 8
|
| S/g H
60 d 8
Dlbsc, d bsc ‘4— Fl, —— ‘ o9 5 H
\ .
- - - - - - H
e ?jo
eg
N\
P, Y
\ / \ / A
/ \ /
\\ / I \ / H/4
N4 \N 7/
D, bsc, dy bsc \ Y Y
| D1 bsc, dq bsc
| 90 deg
| g
External Threads _ \ _ Axis of screw thread _
GENERAL NOTES: H = 3/, x P = 0.866025 P
0.125 H ¥ 0.108253 P
0.250 H ¥ 0.216506 P
0.375 H ¥ 0.324760 P
0.625 H ¥+ 0.541266 P
Fig. 1 Basic M Thread Profile (ISO 68-1 Basic Profile)
nut threpd (internal thread): ateym used in ISO metric  diameters of external threads and the pitch and mjinor
thread $tandards to describe’ all internal threads. All diameters of internal threads.
symbold associated withyinternal threads are designated tolerance grade: a numerical symbol that designateq the
with uppercase lettersy This Standard will I‘efer to the tolerances of crest diameters and pltch diamefters
term infiernal threpd-inaccordance with U.S. practice. applied to the design profiles.
tolerancg: the totalMamount of variation permitted for the  tolerance position: a letter symbol that designates the gosi-
size of p dimension. It is the difference between the  tion of the tolerance zone in relation to the basic size.
maximym\limit of size and the minimum limit of size ~ This position provides the allowance (fundamental devi-

(i.e., algebraical difference between the upper deviation
and the lower deviation). The tolerance is an absolute
value without sign. Tolerance for threads is applied to
the design size in the direction of minimum material.
Therefore, tolerances are applied as negative values on
external threads and as positive values on internal
threads.

tolerance class: the combination of a tolerance position
with a tolerance grade. It specifies the allowance (funda-
mental deviation) and tolerance for the pitch and major

ation).

upper deviation: the algebraic difference between the max-
imum limit of size and the corresponding basic size. See
para. 5.1.3.

3 SCREW THREAD PROFILE
3.1 Basic M Thread Profile

The basic M thread profile also known as the ISO 68-1
Basic Profile for metric screw threads is depicted in Fig. 1
with the associated dimensions listed in Table 2.
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GEN

H/8

/{//:I

VAR,

»
:

_ Y‘% /
/ \ /
. ) \ /
Basic profile \ y b
\ / /4

\
D min. major diam. D2 min. pitch diam. \// & D4 min. minor diam.

RAL NOTE: For dimensions, see Table 2.

Fig. 2 Internal Thread, Design M Profile With No Allowance (Fundamental Deviation)
(Maximum Material Condition)

!

S1gH

l 5/g H

|

d max. major diam.

Basic profile

0.69717H
B A 0.07217H
Hy,
\J Yy
dp max. pitch diam. T * 4/
| 0.17783H 7
d1 basic minor diam. i R = 0.125P

(Flat form)

| d3 nom. minor diam.

{Rounded-formy

GENERAL NOTE: For dimensions, see Table 2.

Fig. 3 External Thread, Design M Profile With No Allowance (Fundamental Deviation)
(Flanks at Maximum Material Condition)

ASME B1.13M-2005
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G tolerance position
for small allowance
(fundamental deviation)

METRIC SCREW THREADS: M PROFILE

H tolerance position
for no allowance
(fundamental deviation)

T

Internal

Thread ES T T T
+
T ¢ ¢ ES T

. El
Z4To Iine I Basic * A ? r ‘r

+ es ) —_ 3
- ei ei

External —*— T

Thread ei T T ¢ ¢

e or ftolerance position
for large allowance
(fundamental deviation)

3.2 Degign M Profiles

3.2.1(Internal Thread. The design M profile for the
internal|thread at the no allowance maximum material
conditign is the basic ISO 68-1 profile. See Fig.(2*and
thread data in Table 2.

3.2.2 | External Thread. The design M ‘profile for the
externall thread at the no allowance maximum material
conditign is the basic ISO 68-1 profile’except where a
rounded root is required. For thé standard 0.125P min.
radius, the ISO 68-1 profile is@mbpdified at the root with
a 0.1778BH truncation blending into two arcs with radii
of 0.125]P tangent to the“thread flanks. See Fig. 3 and
thread data in Table 2.

3.3 Crest and Root Forms

3.3.1|Rounded Crest and Root Forms. The crest and
root tolgrance zones at the major and minor diameters

g tolerance position
for small allowance
(fundamental deviation)

Fig. 4 Metric Tolerance System for Screw. Threads

h)tolerance position
for no allowance
(fundamental deviation)

The profile may comprise tangent flank arcs that] are
joined by a tangential flat at the root. The limit vaflues
of the root radius r are specified in Table 3. The maxinjum
truncation is:

H in. 11 60 d p—
7~ 7min {1 - cos €g —arccos | 1 - i

and the minimum truncation is 0.14434H. (See Fig| 5.)
The M profile with a minimum root radius of 0.125P on
the external thread is desirable for all threads but is
required for threaded mechanical fasteners of SAE J1f199,
ASTM F 568M, and ISO 898-1 property class 8.8 (npini-
mum tensile strength 800 MPa) and stronger. (See Fig. 5.)

3.3.3 Internal Thread Root. The root profile shall not
be smaller than the basic profile. The maximum njajor
diameter shall not be sharp.

will permitTourded crestand Toot forms i ottt the
external and internal threads.

3.3.2 External Thread Root. The root profile of the
thread shall lie within the section lined tolerance zone
shown in Fig. 5. For the rounded root thread, the root
profile of the external thread shall lie within the section
lined rounded root tolerance zone shown in Fig. 5. The
profile shall be a continuous smoothly blended nonre-
versing curve, no part of which shall have a radius of
less than 0.125P, which is tangential to the thread flank.

4 SERIES OF THREADS

4.1 Standard Coarse Pitch General Purpose and
Mechanical Fastener Series, M Profile

The standard metric screw thread series for general
purpose equipment’s threaded components design and
mechanical fasteners is a coarse thread series. Their
diameter/pitch combinations are listed in Table 4.

NOTE: The words coarse and fine are given in order to conform
to usage. No concept of quality shall be associated with these
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Upper limiting profile
for rounded root

[Note (1)]
/ Basic M profile
rmin. =0.125P

Point of intersection
/ £0.5 es
(

0.5 Td,

do basic pitch diam.

* {0.5 es

Point of intersection

d4{ max. rounded form
minor diam.

0.14434H

N

A

Rounded form
max. truncation, My
(see para. 3.3.2)

. dq basic minof diam.
rmin. =

0.125P

/

v v/

d3 min. minor diam.

GENERAL NOTE: Section-lined portions identify tolerance zone and-unshaded portions identify allowance (fundamental

devigtion).
NOTE:

(1) The upper limiting profile for rounded root form allows no tolerance for flank wear of a tool producing it and is
herefore not to be used as a design profile. Rather, it is an indication of the limiting acceptable condition for the

ounded root form which will pass a GO thread.gage.

wordls. Coarse pitches only\indicate the largest metric pitches used
in cyrrent practice.

4.2 | Standard<Fine Pitch M Profile Screw Threads

Thable 5 lists’additional diameter/pitch combinations
that aré-standard for general purpose equipment’s
thrdaded components design.

min. truncation \ /

dq max. flat form minor diam.
(shown with allowance)

Fig. 5 M Profile, External Fhread Root, Upper and Lower Limiting Profiles for r min.=0.125P and| for
Flat Root Form (Shown for Tolerance Position g)

5 are shown in boldface. Selection of series shown in
regular type shall be limited to unusual requjrements
where the selections in accordance with paras|4.1, 4.2,
and 4.3 cannot be used.

5 ALLOWANCES AND TOLERANCES

4.3 Preferred Sizes

Diameter/pitch combinations shown in Table 4 are
the preferred sizes and should be the first choice, as
applicable.

4.4 1SO Metric Thread Series

The Thread Series given in Table 6 are identical to
those published in ISO 261 for diameters of 1.6 mm and
larger. Diameter/pitch combinations from Tables 4 and

5.1 1SO System of Limits and Fits as Applied to
Screw Threads

5.1.1 General. The international metric tolerance sys-
tem is based on a system of limits and fits. The limits of
the tolerances on the mating parts and their allowances
(fundamental deviations) determine the fit of the assem-
bly. For simplicity, the system is described for cylindrical
parts. Holes are equivalent to internally threaded sur-
faces and shafts to externally threaded surfaces.
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Table 3 Limit Values for M Profile Minimum

METRIC SCREW THREADS: M PROFILE

Table 5 Standard Fine Pitch M Profile Screw

Rounded Root Radius Threads
Min. Root Min. Root Nominal Nominal
Radius, Radius, Size Pitch Size Pitch
P 0.125P P 0.125P 55 15 o
0.2 0.025 1.25 0.156 8 1 ce A 56 . 2
0.25 0.031 1.5 0.188 10 0.75 1 1.25 60 1.5 .
0.3 0.038 1.75 0.219 12 1 1.5 1.25 64 . 2
14 ... .. 1.5 65 1.5
0.35 0.044 e
0.4 0.050 2.5 0.313 15 1 - A 70 15, -
0.45 0.056 3 0.375 16 . - 1.5 72 A} 2
3.5 0.438 17 1 75 1.5
0.5 0.063 4 0.500 18 . ce 1.5 80 1.5 2
0.6 0.075 4.5 0.563 20 1 e 1.5 85 2
0.7 0.088
5 0.625 22 - - 1.5 90 2
0.75 0.094 2.5 g.gigg 24 - . 2 95 2
0.8 0.100 . 25 1.5 100 2
1 0.125 8 1.000 27 2 105 2
30 1.5 e 2 110 2
GENERAL NOTE: All dimensions are in millimeters. 33 o . 2 120 5
35 1.5 . e 130 2
36 Ce ce 2 140 2
39 £/ ce 2 150 2
40 1.5 ce . 160 3
Table 4 Standard Coarse Pitch M Profile General 42 2 170 3
Purpose and Mechanical Fastener Series 45 1.5 180 3
48 . ce 2 190 3
Nominal Nominal 50 1.5 ... ... 200 3
Size Pitch Size Pitch
1.6 0.35 20 2.5 GENERAL NOTE: All dimensions are in millimeters.
2 0.4 22 2.5 [Note™(1)]
2.5 0.45 24 3
3 0.5 27 3-Note (1] 5.1.4 Lower Deviation. This is the algebraic differ¢nce
30 3.5 .. .. . ..
3.5 0.6 between the minimum limit of size and the basic $ize.
4 0.7 36 4 It is designated by the French term écart inferieur (EJ for
5 0.8 42 4.5 holes and ei for shafts).
6 l. 48 5
5.1.5 Fundamental Deviations (Allowances). Thes¢ are
8 1.25 56 5.5 .. . . .
o 6 the deviations that are closest to the basic size. In|Fig.
10 1.5 72 6 [Note (2)] 4 they would be EI and es. Fundamental deviationg are
12 1.75 designated by alphabetical letters. See para. 5.3.
14 2 80 6 [Note (2)]
16 2 90 6 [Note (2)] 5.1.6 Fits. Fits are determined by the fundamgntal
100 6 [Note (2)] deviation, which may be positive or negative, assigned

GENERAL NOTE: <All’dimensions are in millimeters.

NOTES:
(1) For high'strength structural steel fasteners only.

to the mating parts. The selected fits can be clearance,
transition, and interference. To illustrate fits schenpati-
cally, a zero line is drawn to represent the basic sizq. By

(2) Designated as part of 6 mm fine pitch series in 1ISO 261.

5.1.2 Basic Size. This is the zero line or surface at
assembly, where the interface of the two mating parts
have a common reference.

5.1.3 Upper Deviation. This is the algebraic difference
between the maximum limit of size and the basic size.
It is designated by the French term écart superieur (ES
for holes and es for shafts).

CONVEntion, the shaftatways 1ies betow the zero tine and
the hole lies above the zero line (except for interference
fits). This makes the fundamental deviation negative
for the shaft and equal to its upper deviation, es. The
fundamental deviation is positive for the hole and equal
to its lower deviation, EI. See Fig. 4.

5.1.7 Tolerance. Defined by a series of numerical
grades, each grade provides numerical values for nomi-
nal sizes corresponding to the standard tolerance. See
para. 5.2. When the tolerance is applied to the schematic
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Table 6 1SO 261 Diameter/Pitch Combinations From Which the Standards Were Selected

Nominal Diameters Pitches

Col.1 Col. 2 Col. 3 Fine
1st 2nd 3rd
Choice Choice Choice Coarse 3 2 1.5 1.25 1 0.75 0.5 035 0.25 0.2

1.6 0.35 R
1.8 0.35 ... 0.2
2 0.4 . ... ... ... ,0Q25

2.2 0.45 e e e N 025
b 0.45 cee e oo 0035
0.5 e e 0N 035

w N

3.5 0.6 oo N 035
4 0.7 oo e 05
4.5 0.75 8. 05

5 0.8 WY ... 05
5.5 .. ... 05
6 1 ... 075

7 1 ... 075
8 1.25 1 0.75
9 1.25 1 0.75

10 1.5 1.25 1 075 ...
11 1.5 0.75
12 1.75 ...o1.5 1.25 1

=y

[any

14 2 .v. 1.5  1.25 [Note (1)]
15 ... 15
16 2 ... 1.5 1

-

17
18 2.5 2
20 2.5 2

=
avan W
[y

22 2.5 [Note (2)]
24 3
25 ) A 2

N N
e

26 ... 15
27 3 [Note (2)] 1.5 1
28 1.5 1

NN

30 3.5 (3) [Note (3)]
32 oo oo
33 3.5 (3) [Note (3)]

1.5 1
1.5
1.5

NNN

35 [Note (4)] . - ... 1.5
36 4 3 2 15

38 ... 15
39 4 3 2 1.5
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Table 6 1SO 261 Diameter/Pitch Combinations
From Which the Standards Were Selected (Cont’d)

Nominal Diameters Pitches
Col. 1 Col. 2 Col. 3 Fine
1st 2nd 3rd
Choice Choice Choice Coarse 8 6 4 3 2 1.5
40 3 2 1.5
42 4.5 4 3 2 1.5
45 4.5 4 3 2 1.5
48 5 4 3 2 1.5
50 3 2 1.5
52 5 4 3 2 1.5
55 4 3 2 1.5
56 5.5 4 3 2 1.5
58 4 3 2 1.5
60 5.5 4 3 2 1.5
62 4 3 2 1.5
64 6 4 3 2 1.5
65 4 3 2 1.5
68 6 4 3 2 1.5
70 6 4 3 2 1.5
72 6 4 3 2 1.5
75 4 3 2 1.5
76 6 4 3 2 1.5
78 2
80 6 4 3 2 1.5
82 2
85 6 4 3 2
90 6 4 3 2
95 6 4 3 2
100 6 4 3 2
105 6 4 3 2
110 6 4 3 2
115 6 4 3 2
120 6 4 3 2
125 8 6 4 3 2
130 8 6 4 3 2
135 6 4 3 2
140 8 6 4 3 2
145 6 4 2
150 8 6 4 3 2
155 6 4
160 8 6 4 3
165 6 4 3
170 8 6 4 3
175 6 4 3
180 8 6 4 3

10
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Table 6 1SO 261 Diameter/Pitch Combinations
From Which the Standards Were Selected (Cont’d)

ASME B1.13M-2005

Nominal Diameters Pitches
Col. 1 Col. 2 Col. 3 Fine
1st 2nd 3rd
Choice Choice Choice Coarse 8 6 4 3 2 1.5
185 6 4 3
190 8 6 : 3
195 ce . 6 4 3
20D ce. 8 6 4 3
205 - - 6 4 3
210 - 8 6 4 3
215 6 4 3
22 8 6 4 3
225 e Ce 6 4 3
230 A 8 6 4 3
235 . . 6 4 3
240 e 8 6 4 3
245 6 4 3
25 e 8 6 4 3
255 A A 6 4
260 e 8 6 4
265 - Ce 6 4
270 e 8 6 4
275 6 4
28 8 6 4
285 ce Ce 6 4
290 A 8 6 4
295 \9 . 6 4
300 S 8 6 4
GENERAL NOTE: All dimensions are in millimeters.
NOTES:
(1) Only for spark plugs for engines.
(2) Only for high strength structufal steel fasteners.
(3) Pitches shown in parentheses)are to be avoided as far as possible.
(4) Only for nuts for bearings.
diagram, the felerance for the part (shaft) continues to (b) The underlined tolerance grades are uged with
be megative. Thus, the tolerance plus the fit define the =~ normal length of thread engagement.
lowgr deviation, ei. The tolerance for the mating part

(hole)\éontinues to be positive. Thus, the tolerance plus
the fit define the upper deviation, ES. A schematic exam-
ple of the metric tolerance system as applied to metric
screw threads is shown in Fig. 4.

Tolerance

5.2 Tolerance Grade

(a) This is indicated by a number. The system pro-

vides for a series of tolerance grades for each of the four
screw thread parameters (D, d, D,, d,). The tolerance
grades for this Standard were selected from those given

in

ISO 965-1.

11

Characteristic Grade Applicable Table

Minor diameter of 4,56,7,8 Table 9
internal threads

Major diameter of 4, 6 8 Table 10
external threads

Pitch diameter of inter- 4,567, 8 Table 12
nal threads

Pitch diameter of exter- 3,456,789 Table 11

nal threads
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5.3 Tolerance Position

(a) This is indicated by a letter. This position is the
allowance (fundamental deviation). A capital letter is
used for internal threads and a lowercase letter for exter-
nal threads. The system provides a series of tolerance
positions for internal and external threads. These toler-
ance positions are as follows with the numerical values
given in the appropriate table.

METRIC SCREW THREADS: M PROFILE

threads with long LE length of thread engagement, pro-
vide an allowance (fundamental deviation) correspond-
ing to the next larger tolerance position. Thus, for the
standard H position (no allowance), a tolerance position
G would be provided. For assemblies with short or long
lengths of engagement, the tolerance class adjustment
may be applied to only one member. See Table 8.

5.7 Circular Runout

(b) The tnderlined Ietters are used in this Standard.

Table 13
Table 13

Imternal Threads
Hxternal Threads

G H
e fgh

5.4 Allowance/Tolerance Formulas and Tables

(a) See section 6 for pitch and crest diameter allow-
ance/tolerance formulas and tables.

(b) Fynctional diameter size includes the effects of all
variatiofs in pitch diameter, thread form, and profile.
The varjations in the individual thread characteristics
such as|flank angle, lead, taper, and roundness on a
given thiread, cause the measurements of the pitch diam-
eter and functional diameter to vary from one another
on mosf threads. The pitch diameter and functional
diameter on a given thread are equal to one another
only when the thread form is perfect. When required to
inspect gither the pitch diameter, the functional diame-
ter, or bpth, for thread acceptance (see ASME B1.3), use
the samj limits of size for the appropriate thread size
and clags.

5.5 Selpcted Tolerance Classes

5.5.1 | External Thread Tolerance Classes. Small\allow-
ance (fundamental deviation)

(a) fof normal tolerance — tolerance, class 6g6g

(b) fof tighter tolerance — tolerance class 4g6g

(c) for a no-allowance fit at maximiim material, such
as for afplated 6g6g — tolerance class 6h6h

5.5.2|Internal Thread Tolerance Class. No allowance
(fundanpental deviation)&Tolerance class 6H6H. Internal
threads [with allowancedare not standard practice.

5.6 Length of Thread Engagement

5.6.1 | Normal'Length of Thread Engagement. The pitch
diametefr toletances specified herein are applicable to

Circular runout is the full indicator movement-(}IM)
(see ASME Y14.5). Runout of the crest (minor-diameter
of internal thread or major diameter of extérnal thread)
relative to the pitch cylinder shall not be\so great [that
the basic profile is transgressed.

5.7.1 Internal Thread. When measurement is speci-
fied, the runout of the minor diamieter cylinder reldtive
to the pitch cylinder on the\internal thread shall not
exceed the difference Between the measured mjnor
diameter and the basic minor diameter. An out-of-round
pitch cylinder may reduce the available runout.

5.7.2 ExternalyThread. When measurement is speci-
fied, the rurfout’of the major diameter cylinder relgtive
to the pitch cylinder on the external thread shallf not
exceed the'difference between the measured major dfam-
eterand the basic major diameter. An out-of-round gitch
cylinder may reduce the available runout.

5.8 Lead and Flank Angle Tolerances

See section 10.

5.9 Coated or Plated Threads

See section 8 for dimensional accommodation
limits for coated threads.

and

6 DESIGN FORMULAS AND TABULATED VALUES
FOR ALLOWANCES AND TOLERANCES

6.1 General

This section provides the formulas and tabulated|val-
ues for ISO allowances and tolerances in accordgnce
with ISO 965-1. It is to be used for size limit calculdtion
for non-standard threads, when required. See para| 9.2
for applications and limitations of formulas and tables.

the limits—oftheTormmat leug,i.h of thread EIZageTTTeTTt
LE in Table 7. The limits were calculated by formulas
given in para. 6.4.

5.6.2 Short and Long Lengths of Thread Engagement
When Gaged With Normal Length Contacts. For short LE
length of thread engagement, reduce the pitch diameter
tolerance of the external thread by one tolerance grade
number. For long LE length of thread engagement,
increase the allowance (fundamental deviation) at the
pitch diameter of the external thread. For internal

12

6.2 Rounding Procedure for Tabulated Values

(a) The values for crest and pitch diameter tolerances
(Tables 9, 10, 11, and 12), for length of engagement
(Table 7), and for allowances/fundamental deviations
(Table 13) have been calculated from formulas and then
rounded off to the nearest values in the R40 series of
preferred numbers in accordance with ISO 3 for the three
decimal places required. If a fourth decimal place results,
it is further rounded.


https://asmenormdoc.com/api2/?name=ASME B1.13M 2005.pdf

METRIC SCREW THREADS: M PROFILE ASME B1.13M-2005

Table 7 Length of Thread Engagement (ISO 965-1)
Length of Thread Engagement

Basic Major Diameter,

d bsc Short LE Normal LE Long LE
Up to and Pitch, Up to and Up to and
Over Including P Including Over Including Over
1.5 2.8 0.2 0.5 0.5 1.5 1.5
0,25 0.6 0.6 1.9 1.9
0.35 0.8 0.8 2.6 2.6
0.4 1 1 3 3
0.45 1.3 1.3 3.8 3.8
.8 5.6 0.35 1 1 3 3
0.5 1.5 1.5 4.5 4.5
0.6 1.7 1.7 5 5
0.7 2 2 6 6
0.75 2.2 2.2 6.7 6.7
0.8 2.5 2.5 7.5 7.5
b.6 11.2 0.75 2.4 2.4 7.1 7.1
1 3 3 9 9
1.25 4 4 12 12
1.5 5 5 15 15
11.2 22.4 1 3.8 3.8 11 11
1.25 4.5 4.5 13 13
1.5 5.6 5.6 16 16
1.75 6 6 18 18
2 8 8 24 24
2.5 10 10 30 30
2p.4 45 1 4 4 12 12
1.5 6.3 6.3 19 19
2 8.5 8.5 25 25
3 12 12 36 36
3.5 15 15 45 45
4 18 18 53 53
4.5 21 21 63 63
4p 90 15 7.5 7.5 22 22
2 9.5 9.5 28 28
3 15 15 45 45
4 19 19 56 56
5 24 24 71 71
5.5 28 28 85 85
6 32 32 95 95
9p 180 2 12 12 36 36
3 18 18 53 53
4 24 24 71 71
6 36 36 106 106
8 45 45 132 132
18p 355 3 20 20 60 60
4 26 26 80 80
6 ) ) 118 118
8 50 50 150 150

GENERAL NOTE: All dimensions are in millimeters.

13
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Table 8 Examples of Tolerance Classes Required
for Normal Gage Length Contacts With Various
Thread Engagement Lengths

Normal LE Short LE Long LE

6g 5g6g 6e6g

4g6g 3g6g 4Lebg

6h [Note (1)] 5héh 6g6h

4h6h [Note (1)] 3h6h 4g6h

6 St 66

4H6H 3H6H 4G6G

GENERAL NOTE: See para. 5.6.2.

NOTE:

(1) Applies to maximum material functional size (GO Thread gage)

for plated 6g and 4g6g class threads, respectively.
Table 9 Minor Diameter Tolerances of Internal Thread, TD; (150°965-1)
Pitch, Tolerance Grade
P 4 5 6 [Note (1)] 7 8

0.2 0.038 .
0.25 0.045 0.056 -
0.3 0.053 0.067 0.085
0.35 0.063 0.080 0.100
0.4 0.071 0.090 0.112
0.45 0.080 0.100 0.125
0.5 0.090 0.112 0.140 0.180
0.6 0.100 0.125 0.160 0.200
0.7 0.112 0.140 0.180 0.224
0.75 0.118 0:156 0.190 0.236 Ce
0.8 0.125 0.160 0.200 0.250 0.315
1 0.150 0.190 0.236 0.300 0.375
1.25 0.170 0.212 0.265 0.335 0.425
1.5 0.190 0.236 0.300 0.375 0.475
1.75 0.212 0.265 0.335 0.425 0.530
2 0.236 0.300 0.375 0.475 0.600
2.5 0.280 0.355 0.450 0.560 0.710
3 0.315 0.400 0.500 0.630 0.800
3.5 0.355 0.450 0.560 0.710 0.900
4 0.375 0.475 0.600 0.750 0.950
4.5 0.425 0.530 0.670 0.850 1.060
5 0.450 0.560 0.710 0.900 1.120
5.5 0.475 0.600 0.750 0.950 1.180
6 0.500 0.630 0.800 1.000 1.250
8 0.630 0.800 1.000 1.250 1.600

GENERAL NOTE: All dimensions are in millimeters.

NOTE:

(1) Tabulated in this Standard for M Internal Threads.

14
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Table 10 Major Diameter Tolerances of External
Thread, Td (1SO 965-1)

Tolerance Grade

ASME B1.13M-2005

NOTE:
(1) Exceptions are values for threads with P < 0.45 mm.

6.4 Length of Thread Engagement

Pitch,

P 4 6 [Note (1)] 8 For the calculation of the limits of the normal length
0.2 0.036 0.056 of thread engagement in Table 7, the following formulas
0.25 0.042 0.067 have been used and their values rounded.

0.3 0.048 0.075 For each pitch, P, within a certain diameter range, d
has been set equal to the smallest diameter within the
0.3]5 07053 0085 table range.
0.4 0.060 0.095
04 0063 0-100 Normal LE min. = 2.24Pd%?
0.5 0.067 0.106 Normal LE max. = 6.7P#%2
0.6 0.080 0.125
0.7 0.090 0.140 6.5 Crest Diameter Tolerances
0.7] 0.090 0.140 6.5.1 Tolerances for Minor Diameter of |nternal
0.8 0.095 0.150 0.236  Thread, TD;. The TD; tolérances for grade 6 ate calcu-
! 0.112 0.180 0280 Jated according to the following formulas and founded:
1.28 0.132 0.212 0.335 (a) Pitches 0.2 mnrto 0.8 mm
1.5 0.150 0.236 0.375
1.7} 0.170 0.265 0.425 TD;*(6) = 0.433P — 0.190P'*
2 0.180 0.280 0.450 (b) Pitehes 1 mm and coarser
2.5 0.212 0.335 0.530
3 0.236 0.375 0.600 TD, (6) = 0.230P%7
Z'S g;gg 82?2 g?;g 6.5.1.1 The following rounded TD; tolergnce val-
05 0.315 0.500 0.800 ties for the other grades are obtained from thq TD; (6)
values (in Table 9):
5 0.335 0.530 0.850
5.5 0.355 0.560 0:900 Tolerance
6 0.375 0.600 0.950 _Grade Tolerance
8 0.450 0.710 1.180 4 TD; (4) = 0.63TD; (6)
5 TD; (5) = 0.8TD; (6)
GENERAL NOTE: All dimensions are in millimeters, 6 TD; (6)
NOTE: 7 TD; (7) = 1.25TD; (6)
(1) Tabulated in this Standard for M External<Threads. 8 TD, (8) = 1.6TD; (6)
6.5.2 Tolerances for Major Diameter of External
. Thread, Td, Grade 6. The Td tolerances for grade 6 are

@ .These rules of rougmjng have not alvyays been  ;lculated according to the following formjula and
usefl in order to produc&a smooth progression. Same | o 4.
as IpO 965-1.

(4 The above procedures often result in a variation Td (6) = 352 0.00315

. : (6) = 0.18 Ifp2 - 222
by dne or moresiumerals in the last decimal place when JP
contparing tgble and formula values. 6.5.2.1 The following rounded Td tolerange values
6.3| Allowances (Fundamental Deviations) for the other grades are obtained from the Td () values
(see Table 10):
The@llowances (fundamental deviations) for internal

and external threads have been calculated according to
the following formulas and their rounded values given
in Table 13. Allowance is the absolute value of funda-
mental deviation.

Internal External
El; = +(0.015 + 0.011P) es, = —(0.05 + 0.011P) [Note (1)]
Ely =0 esy = —(0.03 + 0.011P)
es; = —(0.015 + 0.011P)

es, =0

15

Tolerance
Grade Tolerance
4 Td (4) = 0.63Td (6)
6 Td (6)
8 Td (8) = 1.6Td (6)

6.6 Pitch Diameter Tolerances

6.6.1 Tolerances for Pitch Diameter of External Thread,
Td,. Td, (6) values in Table 11 are calculated according
to the following formula and rounded. (d is equal to the
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Table 11 Pitch Diameter Tolerance of External Thread, 7d, (ISO 965-1)

Basic Major Diameter, d

Tolerance Grade

Up to and Pitch,
Over Including P 3 4 [Note (1)] 5 6 [Note (1)] 7 8 9
1.5 2.8 0.2 0.025 0.032 0.040 0.050
0.25 0.028 0.036 0.045 0.056 -
0.35 0.032 0.040 0.050 0.063 0.080
0.4 0.034 0.042 0.053 0.067 0.085
U.45 U.U50 U.U4>5 U.US0 U.U/1 U.U7U
2.8 5.6 0.35 0.034 0.042 0.053 0.067 0.085
0.5 0.038 0.048 0.060 0.075 0.095
0.6 0.042 0.053 0.067 0.085 0.106
0.7 0.045 0.056 0.071 0.090 0.112
0.75 0.045 0.056 0.071 0.090 0.112 N A
0.8 0.048 0.060 0.075 0.095 0.118 0.150 J.190
5.6 11.2 0.75 0.050 0.063 0.080 0.100 0.125 - R
1 0.056 0.071 0.090 0.112 0:140 0.180 d.224
1.25 0.060 0.075 0.095 0.118 0150 0.190 J.236
1.5 0.067 0.085 0.106 0.132 0.170 0.212 d.265
11.2 22.4 1 0.060 0.075 0.095 0.118 0.150 0.190 d.236
1.25 0.067 0.085 0.106 0.132 0.170 0.212 qJ.265
1.5 0.071 0.090 0.112 0140 0.180 0.224 J.280
1.75 0.075 0.095 0.118 0.150 0.190 0.236 d.300
2 0.080 0.100 0.125 0.160 0.200 0.250 d.315
2.5 0.085 0.106 0.132 0.170 0.212 0.265 d.335
22.4 45 1 0.063 0.080 0.100 0.125 0.160 0.200 d.250
1.5 0.075 0.095 0,118 0.150 0.190 0.236 d.300
2 0.085 0.106 0.132 0.170 0.212 0.265 d.335
3 0.100 0.125 0.160 0.200 0.250 0.315 d.400
3.5 0.106 0.132 0.170 0.212 0.265 0.335 Q4.425
4 0.112 0.140 0.180 0.224 0.280 0.355 d.450
4.5 0.118 0150 0.190 0.236 0.300 0.375 Qq.475
45 90 1.5 0.080 0.100 0.125 0.160 0.200 0.250 d.315
2 0.090 0.112 0.140 0.180 0.224 0.280 d.355
3 0.106 0.132 0.170 0.212 0.265 0.335 d.425
4 0.118 0.150 0.190 0.236 0.300 0.375 d.475
5 Q.125 0.160 0.200 0.250 0.315 0.400 J.500
5.5 0:132 0.170 0.212 0.265 0.335 0.425 d.530
6 0.140 0.180 0.224 0.280 0.355 0.450 d.560
90 180 2 0.095 0.118 0.150 0.190 0.236 0.300 d.375
3 0.112 0.140 0.180 0.224 0.280 0.355 d.450
4 0.125 0.160 0.200 0.250 0.315 0.400 d.500
6 0.150 0.190 0.236 0.300 0.375 0.475 J.600
8 0.170 0.212 0.265 0.335 0.425 0.530 J.670
180 355 3 0.125 0.160 0.200 0.250 0.315 0.400 d.500
4 0.140 0.180 0.224 0.280 0.355 0.450 d.560
6 0.160 0.200 0.250 0.315 0.400 0.500 J.630
8 0.180 0.224 0.280 0.355 0.450 0.560 d.710

GENERAL NOTE: All dimensions are in millimeters.

NOTE:
(1) Tabulated in this Standard for M Threads.
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Table 12 Pitch Diameter Tolerance of Internal Thread, TD, (ISO 965-1)

ASME B1.13M-2005

Basic Major Diameter, D

Tolerance Grade

Up to and Pitch,
Over Including P 4 5 6 [Note (1)] 7 8
1.5 2.8 0.2 0.042 -
0.25 0.048 0.060 R
0.35 0.053 0.067 0.085
0.4 0.056 0.0/1 0.090
0.45 0.060 0.075 0.095
2.8 5.6 0.35 0.056 0.071 0.090 . o
0.5 0.063 0.080 0.100 0.125
0.6 0.071 0.090 0.112 0.140
0.7 0.075 0.095 0.118 0.150
0.75 0.075 0.095 0.118 0.150 .
0.8 0.080 0.100 0.125 0.160 0.200
5. 11.2 0.75 0.085 0.106 0.132 0.170 .
1 0.095 0.118 0.150 0.190 0.236
1.25 0.100 0.125 07160 0.200 0.250
1.5 0.112 0.140 0:180 0.224 0.280
11.p 22.4 1 0.100 0.125 0.160 0.200 0.250
1.25 0.112 0.140 0.180 0.224 0.280
1.5 0.118 0.150 0.190 0.236 0.300
1.75 0.125 0.160 0.200 0.250 0.315
2 0.132 0.170 0.212 0.265 0.335
2.5 0.140 0+180 0.224 0.280 0.355
224 45 1 0.106 0.132 0.170 0.212 -
1.5 0.125 0.160 0.200 0.250 0.315
2 0.140 0.180 0.224 0.280 0.355
3 0.170 0.212 0.265 0.335 0.425
3.5 0.180 0.224 0.280 0.355 0.450
4 0.190 0.236 0.300 0.375 0.475
4.5 0.200 0.250 0.315 0.400 0.500
45 90 1.5 0.132 0.170 0.212 0.265 0.335
2 0.150 0.190 0.236 0.300 0.375
3 0.180 0.224 0.280 0.355 0.450
4 0.200 0.250 0.315 0.400 0.500
5 0.212 0.265 0.335 0.425 0.530
5.5 0.224 0.280 0.355 0.450 0.560
6 0.236 0.300 0.375 0.475 0.600
90 180 2 0.160 0.200 0.250 0.315 0.400
3 0.190 0.236 0.300 0.375 0.475
4 0.212 0.265 0.335 0.425 0.530
6 0.250 0.315 0.400 0.500 0.630
8 0.280 0.355 0.450 0.560 0.710
180 355 3 0.212 0.265 0.335 0.425 0.530
4 0.236 0.300 0.375 0.475 0.600
6 0.265 0.335 0.425 0.530 0.670
8 0.300 0.375 0.475 0.600 0.750

GENERAL NOTE: All dimensions are in millimeters.

NOTE:
(1) Tabulated in this Standard for M Threads.
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Table 13 Allowance (Fundamental Deviation) for Internal and External Threads (ISO 965-1)

Allowance (Fundamental Deviation) [Note (1)]

Internal Thread,

External Thread,

D,, D, d, d;
Pitch, G, H [Note (2)], e, fi g [Note (3)], h,
P El El es es es es
0.2 +0.017 0 -0.017 0
0.25 +0.018 0 -0.018 0
0.3 +0.018 0 -0.018 0
0.35 +0.019 0 -0.034 -0.019 0
0.4 +0.019 0 -0.034 -0.019 0
0.45 +0.020 0 -0.035 -0.020 0
0.5 +0.020 0 -0.050 -0.036 -0.020 0
0.6 +0.021 0 -0.053 -0.036 +0.021 0
0.7 +0.022 0 -0.056 -0.038 +0.022 0
0.75 +0.022 0 -0.056 -0.038 -0.022 0
0.8 +0.024 0 -0.060 -0.038 -0.024 0
1 +0.026 0 -0.060 -0.040 -0.026 0
1.25 +0.028 0 -0.063 -0.042 -0.028 0
1.5 +0.032 0 -0.067 —0.045 -0.032 0
1.75 +0.034 0 -0.071 —0.048 -0.034 0
2 +0.038 0 -0.071 -0.052 -0.038 0
2.5 +0.042 0 -0.080 -0.058 -0.042 0
3 +0.048 0 -0.085 -0.063 -0.048 0
3.5 +0.053 0 -0l090 -0.070 -0.053 0
4 +0.060 0 ~0.095 -0.075 -0.060 0
4.5 +0.063 0 -0.100 -0.080 -0.063 0
5 +0.071 0 -0.106 -0.085 -0.071 0
5.5 +0.075 0 -0.112 -0.090 -0.075 0
6 +0.080 0 -0.118 -0.095 -0.080 0
8 +0.100 0 -0.140 -0.118 -0.100 0
NOTES:
(1) Allowgince is the absolute value of Fundamental Deviation.
(2) Tabulated in this Standard for Mrinternal Threads.
(3) Tabulgted in this Standard forM ‘External Threads.
geomettical-mean value of the diameter range limits, Tolerance
ie., the qquare root of the product of smallest and largest Grade Tolerance
diameterss) 3 Td, 3) = 05Td, (6)
o 4 Tdy (4) = 0.63Td, (6)
Td, (6) = 0.09P™"d™ 5 Td, (5) = 0.8Td, (6)
, 6 Td, (6)
6.6.1.1 The following rounded Td, tolerance val- 7 Tdy (7) = 1.25Td, (6)
. 2 = 1. 2
ues for the other grades are obtained from the Td, (6) 3 Td, (8) = 1.6Td, (6)
values (see Table 11). No Td, values are given in Table 11 9 Td, (9) = 2Td, (6)

when values calculated according to the given formula
exceed the Td values in the tolerance grades, which are
combined in the tables for recommended tolerance

classes.
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6.6.2 Tolerances for Pitch Diameter of Internal Thread,
TD,. The rounded TD, tolerance values in Table 12 are
calculated using formulas below and Td, (6) values from
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Table 11. No TD, values are given in Table 12 when
values calculated according to the given formula
exceed 0.25P.

ASME B1.13M-2005

Thread acceptability gaging system requirements of
ASME B1.3 may be added to the thread size designation
as noted in examples or as specified in pertinent docu-
mentation, such as the drawing or procurement doc-

Tolerance
Grade Tolerance ument.
4 TD, (4) = 0.85Td, (6) (a) Internal Thread M Profile, Right Hand
Z ;gz Eg; i 123%2 EZ; — Metric thread symbol, ISO 68-1 Metric thread form
2 = L. 2
i TD. (7) = 17Td. (6)
8 TD, (8) = 212Td, (6) Nominal size
Pitch
7 [DESIGNATION OF SCREW THREADS
= Tolerance class )

7.1| General T 1T Gaging slystem

(4) The complete designation of a screw thread gives
the thread symbol, the nominal size, the pitch, and the
thrdad tolerance class.

() The tolerance class designation gives the class des-
igngtion for the pitch diameter tolerance followed by a
clasp designation for the crest diameter (major diameter
for jexternal thread and minor diameter for internal
thrdad) tolerances.

(d The class designation consists of a number indicat-
ing |the tolerance grade followed by a letter indicating
the [tolerance position.

EXAMPLE:

Thread tolerance class
designation for pitch
diameter

Thread tolerance class
designation for'major
diameter

Extgrnal thread 49 69
I_I— Tolerance class
6H
Intgrnal thread on

Thréad class designation

for pitch and minor diameter
with identical tolerance
class designations

7.2| Designation_of Standard Screw Threads

Metric screw threads are identified by the letter (M)
for [the thread form profile, followed by the nominal
dialfeter size and the pitch expressed in millimeters,

M6 x 1- 5H6H (21)

i ZToIerance positioi
Tolerance.grade
Tolerance position ————

| Pitch diameter
Tolerance symbol

Minor diapneter
Tolerance|symbol

Tolerance grade

(b) External Thread M Profile, Right Hand

Metric thread symbol, ISO 68-1 Metric thread fgrm

Pitch

Nominal size
= Tolerance class

I

M6 x 1 —4g6g (22)

f AToIerance position :|
Tolerance grade
Tolerance position ————

Gaging system

meter
symbol

Major dia
Tolerance

| Pitch diamegter
Tolerance symbol

Tolerance grade

Unless otherwise specified in the designation, the
screw thread helix is right hand.

7.2.1 Designation of Left-Hand Thread. When left-
hand thread is specified, the tolerance class designation
is followed by a dash and LH.

separated by the sign (X) and followed by the tolerance
class separated by a dash (-) from the pitch.

The simplified international practice for designating
coarse pitch M profile screw threads is to leave off the
pitch. Thus a M14 X 2 thread is designated as just M14.
To prevent misunderstanding, it is mandatory to use the
value for pitch in all designations.

International practice permits a thread designation
with tolerance class not specified for classes 6H and 6g.
To prevent misunderstanding, it is mandatory to specify
the tolerance class for all thread designations.
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EXAMPLE:
M6 x 1 - 5H6H — LH (23)

7.2.2 Designation of Identical Tolerance Classes. If
the two tolerance class designations for a thread are
identical, it is not necessary to repeat the symbols.

EXAMPLE:

M6 x 1 - 6H (21)
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7.2.3 Designations Using All Capital Letters. When
computer and teletype thread designations use all capi-
tal letters, the external or internal thread may need fur-
ther identification. Thus the tolerance class identification
is followed by the abbreviations EXT or INT in capital
letters.

METRIC SCREW THREADS: M PROFILE

EXAMPLE: External thread

M6.5 x 1 — 4h6h - SPL (22)
MA]JOR DIA 6.320 - 6.500
PD 5.779 — 5.850

MINOR DIA 5.163 - 5.386

EXAMPLE: Internal thread

MAJOR DIA 6.500 MIN.
56 x 1 -4G6G EXT PD 5.850 — 5.945
6 x o MINOR DIA 5.417 — 5.607
7.3 Degignation of Thread Fit

A fit Hetween mating threads is indicated by the inter-
nal thredd tolerance class followed by the external thread
tolerance class separated by a slash.

EXAMPLES:

M6 x | - 6H/6g
M6 x 1 - 6H/4g6g

7.4 Degignation of Rounded Root External Thread

7.4.1| Modified ISO 68-1 Thread With Radius Root
rmin. 5 0.125P. For the mandatory condition-external
fastenefrs of property class 8.8 and stronger (see
para. 3.p.2), no special designation is required. Other
parts refjuiring a 0.125P root radius must specify that
radius gs in para. 7.4.2.

7.4.2 | Designation of Special Rounded Root Thread.
When a ppecial rounded root thread is required, its exter-
nal threpd designation is suffixed by the letter R and
the minjmum root radius value in millimeters.

EXAMPLE:
—— Minimum Root Radius

M42 x 4.5 - 6g — R0.63

7.5 Des

Whereg the limits of size of the major diameter of an
external thread or the minor.diaieter of an internal
thread qre modified, the thread/designation is suffixed
by the letters MOD followed/by the modified diameter
limits.

ignation of Threads Having Modified Crests

EXAMPLE: External thread M profile, major diameter reduced
0.075 mm|.

7.7 Designation of Multiple Start Threads

When a thread is required with a multiple staft, it
is designated by specifying sequentiallycM for metric
thread, nominal diameter size, X, L for lead, lead vqlue,
P for pitch, pitch value, parenthesis, number of sthrts,
and the word “Starts,” close, parenthesis, dash, t¢ler-
ance class.

EXAMPLES:

M16 x L4P2 (2 STARTS) % 4h6h
M14 x L6P2 (3 STARTS) — 6H

7.8 Designation) of Coated or Plated Threads

7.8.1 Designation of Coated or Plated M Thre
Specifytifothe tolerance class is after coating or after
plating; If no designation of after coating or after plafting
is specified, the tolerance class applies before coatinig or
plating in accordance with ISO practice. After plating,
the thread profile shall not transgress the maxinpum
material limits for the tolerance position H/h.

EXAMPLES:

M6 x 1 — 6h AFTER COATING or AFTER PLATING
M6 x 1 — 6g AFTER COATING or AFTER PLATING

ads.

7.8.2 Where the tolerance position G/g is insuffigient
relief for the application to hold the threads within pfod-
uct limits, the coating or plating allowance may be speci-
fied as the maximum and minimum limits of sizq for
threads before coating or plating. See section 8.

EXAMPLE: Allowance on external thread M profile based on
0.010 mm min. coating thickness

M6 x 1 — 4h6h — AFTER COATING
BEFORE COATING

M6 x 1 — 4h6h MOD MAJOR DIA 5.800 - 5.970

MAJOR DIA#5.745 — 5.925 MOD PD 5.239 — 5.290
EXAMPLE-_Internal thread M prnﬁ]p minor diameter increased MINOR DIA 4.887 MAX.
0.075 mm.

M6 x 1 - 4H5H MOD
MINOR DIA 5.101 - 5.291 MOD

7.6 Designation of Special Threads

Special diameter-pitch threads, developed in accor-
dance with this Standard, shall be identified by the let-
ters SPL following the tolerance class. Below the
designation shall be specified the limits of size for major
diameter, pitch diameter, and minor diameter.

20

7.9 Designation of Threads With Adjusted Size
Limits
If a standard thread requires adjustment of size limits
of thread elements, so that standard allowances or toler-
ances do not apply, designation shall include the individ-

ual element sizes; each special size shall be identified
as “SPL.”

EXAMPLE: External thread with allowance of 0.100 and
pitch/major diameter tolerance grade of 4
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M24 x 3 — SPL — EXT (22)
MAJOR DIA 23.664 — 23.900 SPL
PD 21.826 — 21.951 SPL

MINOR DIA 20.652 MAX. SPL

EXAMPLE: Internal thread with no allowance but with tolerance
class 4G limits at minimum material.

M24 x 3 — SPL - INT (22)

MINOR DIA 20.752 — 21.115 SPL
PD 22.051 — 22.269 SPL

ASME B1.13M-2005

thread classes with tolerance position H or h, coating
allowances in accordance with Table 13 for positions G
or g respectively, should be applied whenever possible.
See paras. 8.4, 8.5, and 8.6.

8.3 Dimensional Effects of Coating

La) Oa Liad

M NJURN DIA Z3.UUU IVILIN.

DIMENSIONAL ACCOMMODATION OF COATING
OR PLATING FOR 60 deg THREADS

8.1| Introduction

I is not within the scope of this Standard to make
recgmmendations for thickness of, or to specify limits
for [coatings. However, it will aid mechanical inter-
changeability if certain principles are followed wherever
conflitions permit. The following guides should be help-
ful in determining the amount and direction of the alter-
atiqns to establish applicable limits of size before
coafing. Some commonly used and firmly established
progesses for heavy coatings, such as hot-dip galvaniz-
ing{do not fall within the scope of the section. Appendix
E c¢ntains information on internal threads of tolerance
class 6AX, which follow USA practice of overtapping
to accommodate as-coated hot-dip galvanized external
thrgads. Appendix F contains information on internal
thrdad tolerance position E, which may be used where
G dpes not provide sufficient allowance, but where AX
wotlld be excessive.

NOTE: The term coating refers to one or mote applications of
additive material to the threads, but not limited to, electroplated
depgsits, anodized deposits, dry film lubzicants, dip-spin applied
matgrials, and mechanically applied platings. It does not include
soft pr liquid lubricants that are readily displaced in assembly and
gagihg. Plating is therefore included.as coating in the text.

8.2

Unless otherwise specified, size limits for standard
extdrnal thread tplefance classes 6g and 4g6g apply prior
to goating. The\external thread allowance may thus be

Material Limits for-€Coated Threads

{# ing is to
change the diameter by twice the coating thickness —
one coating thickness on each side of the\cylipder. On
a screw thread, this would apply to the major arjd minor
diameters.

Py 1eal £ 4+l oot of
oty G I Ca ST e TME-Erecror€oa

(b) Because the coating thicknéss is measured|perpen-
dicular to the coated surface, ‘while the pitch dliameter
is measured perpendicular tothe thread axis, the effect
of a uniformly coated thread flank on the pitch diameter
is a change 4 times the thickness of coating on the flank.
(see Fig. 6). The diameters of external threads before
coating will be smaller while the diameters of|internal
threads befofe coating will be larger than th¢ coated
diameterst

(c) Most coatings and platings do not apply ufiformly
on thredds (see para. 8.7 and Fig. 7). Differen{ coating
materials and processes have different applicatjon char-
acteristics. The threaded part’s overall length and other
configuration characteristics also affect the way coatings
build up on the threads. Paragraphs 8.4, 8.5,[and 8.6
provide general guidelines for calculating precoating
thread size to allow for coating build-up while pre-
venting interference in assembly. The exact precoating
thread size for a given part with a given type of coating
will frequently have to be developed by the producer
experimentally.

8.4 External Thread With Allowance Available for

Coating

8.4.1 Maximum and Minimum Coating Thickness
Specified. The amount of the allowance on the pitch
diameter is sufficient if 4 times the maximum| coating
hbulated

useql to accommodate the coating thickness on coated thick . Lto or less than the all ¢

parts, provided that the maximum coating thickness is . 1ckness 1s equal to .or ess. an the aflowance
not|mor®than % of the allowance. Thus, a 6g thread in Table 13 or 14 or, if not in these tables, calculated per
aftefr coating is subject to acceptance using a basic size formula in para. 6.3.

6h GO thread gage and a 4g6g thread, a 4h6h or 6h GO
thread gage. (Basic thread sizes, tolerance position /1, are
tabulated in Appendix D and size limits for 6h threads
are included in Table 14.) Minimum material, LO or
NOT-GO gages would be 6g and 4g6g, respectively.
Where external thread has no allowance or allowance
must be maintained after coating, and for standard inter-
nal threads, sufficient allowance must be provided prior
to coating to ensure that finished product threads do
not exceed the maximum material limits specified. For
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8.4.2 Only Nominal or Minimum Coating Thickness
Specified. If no coating thickness tolerance is given, it
is recommended that a tolerance of plus 50% of the
nominal or minimum thickness be assumed. Then, the
amount of the allowance on the pitch diameter is suffi-
cient if 6 times the specified coating thickness is equal
to or less than the allowance tabulated in Table 13 or
14 or, if not in these tables, calculated per formula in
para. 6.3.
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Enlarged View

_05P _
(ref.)

t = thickness of coating

a = pitch diameter change due to coating
Pitch diameter Sine 30 deg (in small triangle above) = 0 ;a = 05
of screw ’
before coating 0.25a4!= tand a = 4t or

the-pitch diameter of a 60 deg thread changes by
four times the thickness of coating

Pitch diameter - _\ - - -
of screw

. Thread axis
after coating

7
§ ,/\@//‘@/%(

05 P
(ref.)

Fig. 6 Ratio of Pitch Diameter Change to Thickness of Coating on 60 deg Threads
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The effects of electroplating on the
functional diameter

( —
b—

GEN
edgds of a length, and is least in the center and recessed areas.

8.5 External Thread With No Allowance for Coating

8{5.1 Maximum and Minimum Coating Thickness
Spegified. To determine before coating product limits;
dectease
() maximum pitch diameter by 4 times maximum
coafing thickness
(#) minimum pitch diameter by 4 times minimum
coafing thickness
(d maximum major diameter by:2 ‘times maximum
coafing thickness
() minimum major diameter’by 2 times minimum
coafing thickness
() maximum minor{diameter by 2 times maximum
coating thickness
EXAMPLE:

MJI0 x 1.5 - 6g-After Coating

C¢ating Thickness 0.005 — 0.008

Tp determine the before coating maximum material
sizep, 'decrease the maximum pitch diameter of 8.994 by

RAL NOTE: Electrodeposited coating builds up more heavily at sharp corners, is greaterat the the extreme ends and

Fig. 7 Effects of Electrodeposited Coating:on 60 deg External Threads

is recommended that a tolerance of plus 50% of the
nominal or minimum thickness be assumed. [[hen, to
determine before coating product limits, decrepse

(a) maximum pitch diameter by 6 times|coating
thickness

(b) minimum pitch diameter by 4 times |coating
thickness

(c) maximum major diameter by 3 times|coating
thickness

(d) minimum major diameter by 2 times|coating
thickness

(e) maximum minor diameter by 3 times|coating
thickness
EXAMPLE:

M14 x 2 — 4h6h Coating Thickness 0.008

Since allowance for tolerance position g is 0[038, the

maximum thickness of coating that may be applied is
equal to 0.038 divided by 6 or 0.0063. This is not qufficient

0.03ZT4 X 0.008) To 8.96Z, The maximum major diameter
of 9.968 by 0.016 (2 X 0.008) to 9.952, and the maximum
minor diameter of 8.344 by 0.016 (2 x 0.008) to 8.328.
For the before coating minimum sizes, decrease the mini-
mum pitch diameter of 8.862 by 0.020 (4 x 0.005) to
8.842 and the minimum major diameter of 9.732 by 0.010
(2 x 0.005) to 9.722. The before coating sizes should be
included in the thread designation. (See para. 7.8.2.)

8.5.2 Only Nominal or Minimum Coating Thickness
Specified. If no coating thickness tolerance is given, it
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for the required coating of 0.008 so additional adjust-
ments must be made.

To determine the before coating maximum material
sizes, decrease the maximum pitch diameter of 12.701
by 0.048 (6 x 0.008) to 12.653, the maximum major diam-
eter of 14.000 by 0.024 (3 x 0.008) to 13.976, and the
maximum minor diameter of 11.835 by 0.024 (3 x 0.008)
to 11.811. For the before coating minimum sizes,
decrease the minimum pitch diameter of 12.601 by 0.032
(4 x 0.008) to 12.569 and the minimum major diameter
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of 13.720 by 0.016 (2 X 0.008) to 13.704. The before coat-
ing sizes should be included in the thread designation.
(See para. 7.8.2))

8.5.3 Adjusted Size Limits. It should be noted in the
above examples that the before coating material limit
tolerances are less than the tolerances after coating. This
is because the coating tolerance consumes some of the
product tolerance. In some instances there may be insuf-

METRIC SCREW THREADS: M PROFILE

8.6.2 Only Nominal or Minimum Coating Thickness
Specified. If no thickness tolerance is given, it is recom-
mended that a tolerance of plus 50% of the nominal or
minimum thickness be assumed. Since standard internal
threads provide no allowance for coating thickness, use
the allowance provided by tolerance position G (see
Table 13) if 6 times the nominal or minimum coating
thickness specified is equal or less than this allowance.
Otherwise, to determine before coating product limits,

it\,ll diﬂlllctcl tU}Clall\.C ava;}al}}c lll t} |41 LCLCULC
condition so that additional adjustments and
will be necessary.

ficient
coating
controls

8.5.4| Strength. On small thread sizes (5 mm and
smaller) there is a possibility that coating thickness
adjustmients will cause base material minimum material
conditigns that may significantly affect the strength of
externallly threaded parts. Limitations on coating thick-
ness or part redesign may be necessary.

8.6 Intérnal Threads

8.6.1| Maximum and Minimum Coating Thickness
Specified. Standard internal threads provide no allow-
ance forl coating thickness. Use the allowance provided
by toledance position G (see Table 13) if 4 times the
maximym coating thickness specified is equal or less
than this allowance. Otherwise, to determine before
coating [product limits, increase

(1) minimum pitch diameter by 4 times maximum
coating [thickness

(b) mpximum pitch diameter by 4 times minimum
coating [thickness

(c) minimum minor diameter by 2 times maximum
coating [thickness

(d) mpximum minor diameter by 2 times minimum
coating [thickness

(e) mnimum major diameter by 2 titnes maximum
coating [thickness

EXAMPLE:
M12 X|1.75 — 6H Coating Thiekaess 0.006 — 0.010

Allowance provided by-tolerance position G is 0.034.
But 4 tifnes the maxjmum coating thickness, the maxi-
mum djametral increase, is 0.040 (4 x 0.010). This is
larger than thé allowance provided by tolerance
position| G sosadditional adjustments must be made to
the threpd limits.

To determine the before coating minimum product

increase
(a) minimum pitch diameter by 6 times the mininpum
or nominal coating thickness
(b) maximum pitch diameter by 4 times'the mininjum
or nominal coating thickness
(c) minimum minor diameter by 3*times the npini-
mum or nominal coating thickness
(d) maximum minor diaméter by 2 times the npini-
mum or nominal coating thickhess
(e) minimum major diameter by 3 times the mininjum
or nominal coating thickness
EXAMPLE:
M20 x 2.5 — 6H-Coating Thickness 0.010

Allowancéprovided by tolerance position G is 0j042.
But 6 times.the minimum or nominal coating thickgess,
the maximum diametral increase, is 0.060 (6 X 0.010).
This-is"larger than the allowance provided by tolergance
position G so additional adjustments must be made to
the thread limits.

To determine the before coating minimum progluct
sizes, increase the minimum pitch diameter of 1§376
by 0.060 (6 x 0.010) to 18.436, the minimum minor djam-
eter of 17.294 by 0.030 (3 x 0.010) to 17.324, and)| the
minimum major diameter of 20.000 by 0.030 (3 X 0.p10)
t020.030. For the before coating maximum sizes, incrpase
the maximum pitch diameter of 18.600 by 0.040 ¢ X
0.010) to 18.640 and the maximum minor diametdr of
17.744 by 0.020 (2 x 0.010) to 17.764. The before coating
sizes should be included in the thread designation. (See
para. 7.8.2.)

8.6.3 Adjusted Size Limits. It should be noted ir] the
above examples that the before coating material limit
tolerances are less than the tolerances after coating. [[his
is because the coating tolerance consumes some of the
product tolerance. In some instances there may be irfsuf-
ficient pitch diameter tolerance available in the bdfore
coating condition so that additional adjustments Jand

sizes, increase the minimum pitch diameter of 10.863
by 0.040 (4 x 0.010) to 10.903, the minimum minor diam-
eter of 10.106 by 0.020 (2 x 0.010) to 10.126, and the
minimum major diameter of 12.000 by 0.020 (2 x 0.010)
to 12.020. For the before coating maximum sizes, increase
the maximum pitch diameter of 11.063 by 0.024 (4 X
0.006) to 11.087 and the maximum minor diameter of
10.441 by 0.012 (2 x 0.006) to 10.453. The before coating
sizes should be included in the thread designation. (See
para. 7.8.2.)
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controls will be necessary.

8.6.4 Strength. There is a possibility that coating
thickness adjustments will cause base material mini-
mum material conditions that may seriously affect
strength of threaded parts. Limitations on coating thick-
ness or part redesign may be necessary.

8.7 Electrodeposited Coatings

Electroplated coatings do not cover threads uniformly.
Deposits build up more on thread crests than on thread
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flanks and coating thickness is greater on the lead end
of a thread than on threads in the center of a part. The
guidelines for calculating precoating thread sizes for
uniformly coated threads can be used as a starting place
in determining the precoating thread sizes on a given
part, but the exact sizes for any given part may have to
be determined by trial and error experimentation. One
of the effects of electrodeposited coatings not applying
uniformly is that the functional diameter of an external
thrdad will generally increase by a greater magnitude
than the increase of the pitch diameter on a given part.
Degending on an externally threaded part’s configura-
tion}, an electrodeposited coating of 0.0025 mm on a
thrdad flank will probably result in a growth of the pitch
diafneter of approximately 0.0100 mm or more, but the

eterl on a given part.

nother effect of the nonuniform build-up of elec-
trodeposited coatings is that the coating thickness on
the [lead end of a thread is commonly greater than the
thickness on the threads in the center of the part. This
resylts in the pitch diameter and the functional diameter
of g thread to be considerably larger on the end of the
parf than their comparable measurements away from
the [end. The longer the part, in the case of external
thrdads, or the thicker the part, in the case of internal
thrdads, the greater these differences tend to be” The
partproducer and the plater cannot control this phenom-
enoh. It is the nature of electrodeposited coatings on
thrdaded parts. It is conceivable that a part’s dimensions
can[measure within limits on the lead threads and be
beypnd their limits on the threads away from the lead
thrdads.

8.8| Other Considerations

It
and

pro

is essential to adequately review all possibilities
consider limifations in the threading and coating
Huction processes before finalizing the coating pro-
cesq and the allowance required to accommodate the
coating. A'no“allowance thread after coating shall not
trarfsgréss ‘the basic profile and is, therefore, subject to
acc¢ptahce using a basic (tolerance position H/h) size

ASME B1.13M-2005

(b) The limiting M profiles for external threads are
shown in Fig. 9 with the associated dimensions listed
in Table 14.

(c¢) For information, basic dimensions of all ISO series
metric screw threads, including the standard series,
appear in Appendix D.

9.2 Determination of Size Limits

used to
determine limits of size.

(b) If required values are not listed in(Tablep 14 and
15, they shall be calculated using ISO data in Jables 7,
9,10, 11, 12, and 13 and formulas_in-para. 9.3.

(c) If required data is not included in any of the tables
listed above, calculate the missing data from formulas
given in section 6 and in pard.”9.3. Round in acqordance
with ASME B1.30, which¢includes rounding rfiles and
examples.

(d) Examples ingparas. 9.4.1 and 9.4.2, demonstrate
the use of tabulated'values of allowances and tdlerances
for calculating size limits for standard ISO 261 sizes (see
Table 6). Examples in paras. 9.4.3 and 9.4.4, demjonstrate
the use 6f formulas for calculating values of allpwances
and tdlerances for determining size limits for fonstan-
dard thread sizes.

NOTE: If any tabulated values for allowance and tolg¢rance are
available, do not use formulas for calculation of these valyes. Calcu-
late from formulas only when tabulated values do not fexist.

9.3 Formulas for Calculating Limiting Dimensjons for

M Profile Screw Threads

9.3.1 Internal Thread
(a) Minimum major diameter = basic major dliameter
+ EI (Table 13)
(b) Minimum pitch diameter = basic major
— 0.6495191P (Table 2) + EI for D, (Table 13)
(¢) Maximum pitch diameter = minimum pitch
diameter + TD, (Table 12)
(d) Maximum major diameter = maximum pitch
diameter + 0.7938566P (Table 2)
(e) Minimum minor diameter
diameter — 1.0825318P (Table 2)
(f) Maximum minor diameter = minimurp minor
diameter + TD; (Table 9)

9.3.2 External Thread

liameter

minimuin major

GO thread gage. Basic sizes for ISO series threads appear
in Appendix D.

9 LIMITS OF SIZE

9.1 Standard Thread Series

(a) The limiting M profile for internal threads is
shown in Fig. 8 with the associated dimensions in
Table 15.

25

(a) Maximum major diameter = basic major diameter
— es (Table 13)

NOTE: es is absolute value.

(b) Minimum major diameter = maximum major
diameter — Td (Table 10)

(c) Maximum pitch diameter = basic major diam.
— 0.6495191P (Table 2) — es for d, (Table 13)

(d) Minimum pitch diameter = maximum pitch
diameter — Td, (Table 11)
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METRIC SCREW THREADS: M PROFILE

4

D max. major diam.
[Note (1)]
| ]

D basic major diam.

D2 max. pitch diam. . .
| Basic profile

D5 basic pitch diam.

GENERAL NOTE: Section-lined portions identify tolerance zone.
NOTE:

(1) Dimension is used in the design of tools, etc. In dimensioning internal threads it is not normally specified. Generally
major|diameter acceptance is based upon a maximum material condition gaging.

(e) Mpximum flat form minor diameter = maximum
pitch dipmeter — 0.4330127P (Table 2)
(f) Maximum rounded form minor diameter =

max. pitch diam. — { 0.5H + 2r min! { 1= cos [60 deg

i Sl

(for 0.145P min. root radiuis)

(g) Minimum roufded form minor diameter = mini-
mum pitch diametéer'— 0.6160254P (Table 2)

r min. = 0.125P (Table 3)

9.4 Ex

Tables 16A through 16D show examples that are based
upon the practices for calculating and rounding screw
thread dimensions as specified in ASME B1.30. Dimen-
sions are expressed in millimeters.

9.4.1 External Screw Thread, Standard Size. The
example in Table 16A shows how tabulated values for
allowances and tolerances (in accordance with
ISO 965-1) are used for the calculation of size limits in
ASME B1.13M tables for standard external thread sizes

34

Fig. 8 Internal Thread — Limiting M Profile, Tolerance Position H

A

/

H,
Ny ¢ D1 max. minor diam.

D1 basic minor diam.

listed in ISO 261. See para. 9.4.3 for an example with a
size not listed in ISO 261.

9.4.2 Internal Metric Screw Thread, Standard $Size.
The example in Table 16B shows how tabulated values
for allowances and tolerances (in accordance With
ISO 965-1) are used for the calculation of size limifs in
ASME B1.13M tables for standard internal thread gizes
listed in ISO 261. See para. 9.4.4 for an example with a
size not listed in ISO 261.

9.4.3 Metric External Screw Thread, Non-Standard
Size. The example in Table 16C shows how size limit
calculations are made by use of formulas for sizes| not
listed in ISO 261. For an example of how tabulated
T with
ISO 965-1) are used for the calculation of size limits in
ASME B1.13M tables for standard external thread sizes
listed in ISO 261, see para. 9.4.1.

9.4.4 Internal Metric Screw Thread, Non-Standard
Size. The example in Table 16D shows how size limit
calculations are made by use of formulas for sizes not
listed in ISO 261. For an example of how tabulated
values for allowances and tolerances (in accordance with
ISO 965-1) are used for the calculation of size limits in
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Table 15 Internal Thread — Limiting Dimensions M Profile

Pitch Diam., D, and

Minor Diam., D, Functional Diam. [Note (1)] Major Diam., D
Basic Thread Tolerance Max. [Note (2)]
Designation Class Min. Max. Min. Max. Tol. Min. (For Reference)
M1.6 x 0.35 6H 1.221 1.321 1.373 1.458 0.085 1.600 1.736
M2 x 0.4 6H 1.567 1.679 1.740 1.830 0.090 2.000 2.148
M2.5 X 0.45 6H 2.013 2.138 2.208 2.303 0.095 2.500 2.660
M3 x 0.5 6H 2.459 2.599 2.675 2.775 0.100 3.000 3.172
M3.3 x 0.6 6H 2.850 3.010 3.110 3.222 0.112 3.500 3.698
M4 x 0.7 6H 3.242 3.422 3.545 3.663 0.118 4.000 4.219
M5 x 0.8 6H 4.134 4.334 4.480 4.605 0.125 5.000 5.240
M6 x 1 6H 4.917 5.153 5.350 5.500 0.150 6.000 6.294
M8 x 1.25 6H 6.647 6.912 7.188 7.348 0.160 8:000 8.340
M8 x 1 6H 6.917 7.153 7.350 7.500 0.150 8.000 8.294
M10]x 1.5 6H 8.376 8.676 9.026 9.206 0.180Q 10.000 0.397
M10| x 1.25 6H 8.647 8.912 9.188 9.348 0.460 10.000 0.340
M10|x 1 6H 8.917 9.153 9.350 9.500 0150 10.000 0.294
M10]x 0.75 6H 9.188 9.378 9.513 9.645 0.132 10.000 0.240
M12|x 1.75 6H 10.106 10.441 10.863 11.063 0.200 12.000 2.452
M12|x 1.5 6H 10.376 10.676 11.026 11.27¢ 0.190 12.000 2.407
M12|x 1.25 6H 10.647 10.912 11.188 11,368 0.180 12.000 2.360
M12|x 1 6H 10.917 11.153 11.350 11.510 0.160 12.000 2.304
M14]%x 2 6H 11.835 12.210 12.701 12.913 0.212 14.000 4.501
M14]%x 1.5 6H 12.376 12.676 13.026 13.216 0.190 14.000 4.407
M15|x 1 6H 13.917 14.153 14,350 14.510 0.160 15.000 5.304
M16]%x 2 6H 13.835 14.210 14.701 14.913 0.212 16.000 6.501
M16|x 1.5 6H 14.376 14.676 15.026 15.216 0.190 16.000 6.407
M17|x 1 6H 15.917 16153 16.350 16.510 0.160 17.000 7.304
M18|x 1.5 6H 16.376 16.676 17.026 17.216 0.190 18.000 8.407
M20] x 2.5 6H 17.294 17.744 18.376 18.600 0.224 20.000 p0.585
M20| x 1.5 6H 18.376 18.676 19.026 19.216 0.190 20.000 00.407
M20]x 1 6H 18.917 19.153 19.350 19.510 0.160 20.000 0.304
M22| x 2.5 6H 19.294 19.744 20.376 20.600 0.224 22.000 p2.585
M22|x 1.5 6H 20.376 20.676 21.026 21.216 0.190 22.000 p2.407
M24| % 3 6H 20.752 21.252 22.051 22.316 0.265 24.000 P4.698
M24]x 2 6H 21.835 22.210 22.701 22.925 0.224 24.000 4.513
M25| x 1.5 6H 23.376 23.676 24.026 24.226 0.200 25.000 b5.417
M27]x 3 6H 23.752 24.252 25.051 25.316 0.265 27.000 p7.698
M27] % 2 6H 24.835 25.210 25.701 25.925 0.224 27.000 b7.513
M30] x 3.5 6H 26.211 26.771 27.727 28.007 0.280 30.000 0.786
M30| x 2 6H 27.835 28.210 28.701 28.925 0.224 30.000 0.513
M30] X\ 15 6H 28.376 28.676 29.026 29.226 0.200 30.000 0.417
M33=x ot 30-835 31210 3170t 31925 0°22% 337000 3.513
M35 x 1.5 6H 33.376 33.676 34.026 34.226 0.200 35.000 35.417
M36 X 4 6H 31.670 32.270 33.402 33.702 0.300 36.000 36.877
M36 x 2 6H 33.835 34.210 34.701 34.925 0.224 36.000 36.513
M39 x 2 6H 36.835 37.210 37.701 37.925 0.224 39.000 39.513
M40 x 1.5 6H 38.376 38.676 39.026 39.226 0.200 40.000 40.417
M42 x 4.5 6H 37.129 37.799 39.077 39.392 0.315 42.000 42.964
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Table 15 Internal Thread — Limiting Dimensions M Profile (Cont’d)

Pitch Diam., D, and

Minor Diam., D, Functional Diam. [Note (1)] Major Diam., D
Basic Thread Tolerance Max. [Note (2)]
Designation Class Min. Max. Min. Max. Tol. Min. (For Reference)
M42 x 2 6H 39.835 40.210 40.701 40.925 0.224 42.000 42.513
M45 x 1.5 6H 43.376 43.676 44.026 44.226 0.200 45.000 45.417
M48 x 5 6H 42.587 43.297 44.752 45.087 0.335 48.000 49.056
M48 x 2 6H 45.835 46.210 46.701 46.937 0.236 48.000 48,5215
M50 x 1J5 6H 48.376 48.676 49.026 49.238 0.212 50.000 50,429
M55 x 15 6H 53.376 53.676 54.026 54.238 0.212 55.000 55.429
M56 x 5J5 6H 50.046 50.796 52.428 52.783 0.355 56.000 57.149
M56 x 2 6H 53.835 54.210 54.701 54.937 0.236 56.000 56.525
M60 x 1J5 6H 58.376 58.676 59.026 59.238 0.212 60.000 60.449
M64 x 6 6H 57.505 58.305 60.103 60.478 0.375 6©4°000 65.241
Mé64 x 2 6H 61.835 62.210 62.701 62.937 0.236 64.000 64.515
M65 x 15 6H 63.376 63.676 64.026 64.238 0.212 65.000 65.429
M70 x 15 6H 68.376 68.676 69.026 69.238 0.212 70.000 70.429
M72 X 6 6H 65.505 66.305 68.103 68.478 Q.375 72.000 73.241
M72 x 2 6H 69.835 70.210 70.701 70.937 0.236 72.000 72.525
M75 x 15 6H 73.376 73.676 74.026 74.238 0.212 75.000 75.429
M80 x 6 6H 73.505 74.305 76.103 76.478 0.375 80.000 81.241
M80 x 2 6H 77.835 78.210 78.701 78:937 0.236 80.000 80.525
M80 x 15 6H 78.376 78.676 79.026 79.238 0.212 80.000 80.449
M85 x 2 6H 82.835 83.210 83.701 83.937 0.236 85.000 85.5215
M90 X 6 6H 83.505 84.305 86.103 86.478 0.375 90.000 91.241
M90 x 2 6H 87.835 88.210 88.701 88.937 0.236 90.000 90.525
M95 x 2 6H 92.835 93.210 93\701 93.951 0.250 95.000 95.539
M100 x 6H 93.505 94.305 96.103 96.503 0.400 100.000 101.246
M100 X 6H 97.835 98.210 98.701 98.951 0.250 100.000 100.539
M105 X 6H 102.835 103.210 103.701 103.951 0.250 105.000 105.539
M110 X 6H 107.835 108:210 108.701 108.951 0.250 110.000 110.539
M120 X 6H 117.835 118.210 118.701 118.951 0.250 120.000 120.539
M130 x 6H 127.835 128.210 128.701 128.951 0.250 130.000 130.539
M140 x 6H 137.8356 138.210 138.701 138.951 0.250 140.000 140.539
M150 x 6H 147.835 148.210 148.701 148.951 0.250 150.000 150.539
M160 X 6H 156.752 157.252 158.051 158.351 0.300 160.000 160.733
M170 X 6H 166.752 167.252 168.051 168.351 0.300 170.000 170.733
M180 X 6H 176.752 177.252 178.051 178.351 0.300 180.000 180.733
M190 x 6H 186.752 187.252 188.051 188.386 0.335 190.000 190.748
M200 X 6H 196.752 197.252 198.051 198.386 0.335 200.000 200.748
GENERAL NOTE: <All dimensions are in millimeters.
NOTES:
(1) See plrad5.4(b).

(2) Dimension is used in the design of tools, etc. In dimensioning internal threads it is not normally specified. Generally,
major diameter acceptance is based on maximum material condition gaging.
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Basic profile

d basic major diam. A

| A

d max. major diam. A
(shown with
allowance)

d min. major diam.

dp basic pitch diam.

GENERAL NOTES:

(@) $ection-lined portions identify tolerance zone and unshaded portions identify allowance (fundamental deviation).
(b) Tolerance position g is shown. For position h, allowance-es is zero.

ASME B1.13M tables for standard internal thread sizes
list¢d in ISO 261, see para. 9.4{2.

10 | LEAD AND FLANK'ANGLE TOLERANCES

10.1 Lead and Flank'Angle Acceptance

Alcceptance oflead and flank angles of product screw
thrdads shall béin accordance with paras. 10.1.1 through
10.1.6. These factors also contribute to visual identifica-
tior| of ‘gfoss defects in thread profile.

do min. pitch diam.

dy max. pitch diam. (shown with.allowance)

Fig. 9 External Thread — Limiting M Thread Profile

N pe

\\ //
- \See Fig. 5

maximum material characteristic (GO in Tablgs 1 and
2, Col. A of ASME B1.3) are accepted by the gags speci-
fied for System 22, over the standard GO thrdad gage
length.

When Thread Gaging System 22 is specified with
NOT-GO (LO) functional diameter combined with con-
trol of lead and flank option, agreements must be
reached between the purchaser and the suppliet on lead
and flank angle limits and method of evaluatipn.

10.1.3 When Thread Gaging System 23 of ASME
B1.3 is specified, product thread lead and flank angles

1011 When Thread Gaging System 2T of
ASME B1.3 is specified, product thread lead (including
helix) and flank angle variations are not considered.

10.1.2 When Thread Gaging System 22 of
ASME B1.3is specified, with the pitch diameter or thread
groove diameter inspection required, the product thread
lead (including helix) and flank angles shall be consid-
ered acceptable when the minimum material character-
istic (pitch diameter or thread groove diameter in
Tables 1 and 2, Cols. C and D of ASME B1.3) and the

shall be acceptable if within the allowable variations as
specified in Tables 17 and 18. Also, the minimum mate-
rial characteristic (pitch diameter or thread groove diam-
eter in Tables 1 and 2, Cols. C and D of ASME B1.3) and
the maximum material characteristic (GO in Tables 1
and 2, Col. A of ASME B1.3) must be accepted by the
gages specified for System 23, over the standard GO
thread gage length.

Allowable variations in lead and flank angles are max-
imum values. Maximum variation in these and pitch

37


https://asmenormdoc.com/api2/?name=ASME B1.13M 2005.pdf

ASME B1.13M-2005

diameter tolerance cannot be taken simultaneously. See
paras. 10.1.5 and 10.1.6.

10.1.4 When individual inspections of lead (includ-
ing helix) and flank angle variations are required, in
addition to Thread Gaging System 21 or 22 of
ASME B1.3, the allowable variations for these character-
istics shall be specified.

10.1.5 For sizes not included in Tables 17 and 18,

METRIC SCREW THREADS: M PROFILE

diameter tolerance grade 6 and 80 divided by the square
root of pitch for pitch diameter tolerance grade 4. For
other standard tolerance grades, multiply allowable
angle variations for tolerance grade 6 by the multipliers
in para. 6.6.1.1. Round calculated angle variations to the
nearest 5 min.

10.1.6 For requirements of paras. 10.1.4 and 10.1.5,
lead variation values tabulated or calculated are the

any

lars

the allofvable Tead variation is equal to 0.57735 times maximum variations from specified lead between
one-half the pitch diameter tolerance. This is the lead  two points not farther apart than the length of the-§tan-
variatiop that causes a change in functional diameter =~ dard GO thread gage. (See ASME B47.1.) Flank apgle
equal tp one-half the pitch diameter tolerance. The  variation values are maximum variations from the HQasic
allowable flank half-angle variation in minutes of arcis 30 deg angle between thread flanks and.perpendic
equal to[125 divided by the square root of pitch for pitch ~ to the thread axis.
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Table 17 Allowable Variations in Lead and Equivalent Change in Functional Diameter
(See paras. 10.1.3 through 10.1.6 for applicability.)

External Threads Internal Threads
Equivalent Equivalent
Allowable Change in Allowable Change in
Variation Functional Variation Functional
Basic Thread Tolerance in Lead Diameter Tolerance in Lead Diameter
Designation Class (2) +) Class (2) ®)
M1.4 X 0.35 6g 0.01s 0.052 6H 0.025 0.042
4g6g 0.012 0.020 .. .. .
M2 x 0.4 6g 0.019 0.034 6H 0.026 0.045
4g6g 0.012 0.021 . . ..
M2.3 x 0.45 6g 0.020 0.036 6H 0.027% 0.048
4868 0.013 0.022 e LWL ..
M3 x 0.5 6g 0.022 0.038 6H 0.029 0.050
4868 0.014 0.024 C o ..
M3.3 x 0.6 6g 0.025 0.042 6H 0.032 0.056
4868 0.015 0.026 - - -
M4 x 0.7 6g 0.026 0.045 6H 0.034 0.059
486g 0.016 0.028 - - -
M5 0.8 6g 0.027 0.048 6H 0.036 0.062
4868 0.017 0.030 O Ce -
M6 1 6g 0.032 0.056 6H 0.043 0.075
486g 0.020 0.036 - Ce -
M8 1.25 6g 0.034 0.059 6H 0.046 0.080
486g 0.022 0.038 - Ce -
M8 1 6g 0.032 0.056 6H 0.043 0.075
4gég 0.020 0.036 .. ... ...
M10]x 1.5 6g 0.038 0.066 6H 0.052 0.090
4g6g 0.025 0,042 ... ... ...
M10]x 1.25 6g 0.034 0.059 6H 0.046 0.080
4g6g 0.022 0.038 ... .. ...
M10]x 1 6g 0.032 0.056 6H 0.043 0.075
4gég 0.020 0.036 ... ... ...
M10]x 0.75 6g 0.029 0.050 6H 0.038 0.066
4g6g 0.019 0.032 ... ... ...
M12|x 1.75 6g 0.043 0.075 6H 0.058 0.100
4g6g 0.027 0.048 ... ... ...
M12|x 1.5 6g 0.040 0.070 6H 0.055 0.095
4gbg 0.026 0.045 ... ... ...
M12| x 1.25 6g 0.038 0.066 6H 0.052 0.090
4g6g 0.025 0.042 .. ... ...
M12|x 1 6g. 0.034 0.059 6H 0.055 0.080
4868 0.022 0.038 .. ... ...
M14|x 2 6g 0.046 0.080 6H 0.061 0.106
4g6g 0.029 0.050 .. . ...
M14|x 1.5 6g 0.040 0.070 6H 0.055 0.095
4g6g 0.026 0.045 .. .. ..
M15|x 1 6g 0.034 0.059 6H 0.055 0.080
4g6g 0.022 0.038 .. . .
M16| X¢2 6g 0.046 0.080 6H 0.061 0.106
4g6g 0.029 0.050 .
M16 x 1.5 6g 0.040 0.070 6H 0.055 0.095
4g6g 0.026 0.045 e ... ..
M17 x 1 6g 0.034 0.059 6H 0.046 0.080
4g6g 0.022 0.038
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Table 17 Allowable Variations in Lead and Equivalent Change in Functional Diameter (Cont’d)
(See paras. 10.1.3 through 10.1.6 for applicability.)

External Threads Internal Threads
Equivalent Equivalent
Allowable Change in Allowable Change in
Variation Functional Variation Functional
Basic Thread Tolerance in Lead Diameter Tolerance in Lead Diameter
Designation Class (2) ) Class (2) )
M18 x 15 6g 0.040 0.070 6H 0.055 0.0p5
4g6g 0.026 0.045 . . .
M20 x 2J5 6g 0.049 0.085 6H 0.065 0.1112
4868 0.031 0.053 . . ..
M20 x 15 6g 0.040 0.070 6H 0.055 0.0p5
4868 0.026 0.045 - R .
M20 x 1 6g 0.034 0.059 6H 0.046 0.0B0
4g6g 0.022 0.038 - - .
M22 x 2J5 6g 0.049 0.085 6H 0.065 0.12
M22 x 15 6g 0.040 0.070 6H 0.055 0.0p5
4g6g 0.026 0.045 . o L
M24 x 3 6g 0.058 0.100 6H 0.076 0.1B2
4g6g 0.036 0.062 e R ..
M24 x 2 6g 0.049 0.085 6H 0.065 0.1112
4g6g 0.031 0.053 L .. R
M25 x 15 6g 0.043 0.075 6H 0.058 0.1p0
4g6g 0.025 0.042 . ... R
M27 x 3 6g 0.058 0.100 6H 0.076 0.1B2
M27 x 2 6g 0.049 0.085 6H 0.065 0.1n2
4g6g 0.031 0.053 - Ce .
M30 x 35 6g 0.061 0.106 6H 0.081 0.1¢0
4g6g 0.038 0.066 ... . L
M30 x 2 6g 0.049 0.085 6H 0.065 0.102
4g6g 0.031 0.053 ... . L
M30 x 15 6g 0.043 0.075 6H 0.058 0.1p0
4g6g 0.025 0.042 .. . o
M33 x 2 6g 0.049 0.085 6H 0.065 0.102
4g6g 0.031 0.053 ... . .
M35 x 15 6g 0.043 0.075 6H 0.058 0.1p0
M36 X 4 6g 0.065 0.112 6H 0.087 0.150
4g6g Q040 0.070 - R .
M36 x 2 6g 0.049 0.085 6H 0.065 0.12
4g6g 0.031 0.053 - R ..
M39 x 2 6g 0.049 0.085 6H 0.065 0.12
4g6g 0.031 0.053 - R .
M40 x 15 6g 0.043 0.075 6H 0.058 0.1p0
4868 0.025 0.042 - R .
M42 x 4)5 68 0.068 0.118 6H 0.091 0.158
4868 0.043 0.075 e Ce .
M42 x 2 6g 0.049 0.085 6H 0.065 0.1n2
4g6g 0.031 0.053 - e .
M45 x 15 6g 0.043 0.075 6H 0.058 0.1p0
4g6g 0.025 0.042 - - .
M48 X 5 Ag 0072 012C5 6H 0097 01 8
4g6g 0.046 0.080 ... . .
M48 x 2 6g 0.052 0.090 6H 0.068 0.118
4g6g 0.032 0.056 ... . .
M50 x 1.5 6g 0.046 0.080 6H 0.061 0.106
4g6g 0.029 0.050
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Table 17 Allowable Variations in Lead and Equivalent Change in Functional Diameter (Cont’d)
(See paras. 10.1.3 through 10.1.6 for applicability.)

External Threads Internal Threads
Equivalent Equivalent
Allowable Change in Allowable Change in
Variation Functional Variation Functional
Basic Thread Tolerance in Lead Diameter Tolerance in Lead Diameter
Designation Class (2) +) Class (2) ®)
M55[XT.5 6g 0.046 0.080 6H 0.061 0.106
4g6g 0.029 0.050 .. ... .
M56] % 5.5 6g 0.076 0.132 6H 0.102 0.178
4868 0.049 0.085 - - -
M56] % 2 6g 0.052 0.090 6H 0.068 0.118
4868 0.032 0.056 - .6 -
M60] x 1.5 6g 0.046 0.080 6H 0.061 0.106
4gbg 0.029 0.050 - . -
Mé64| X 6 6g 0.081 0.140 6H 0.108 0.188
4g6g 0.052 0.090 - - -
Mé64|x 2 6g 0.052 0.090 6H 0.068 0.118
486g 0.032 0.056 - - -
M65]x 1.5 6g 0.046 0.080 6H 0.061 0.106
4gbg 0.029 0.050 'a) Ce -
M70]x 1.5 6g 0.046 0.080 6H 0.061 0.106
4g6g 0.029 0.050 . Ce -
M72|% 6 6g 0.081 0.140 6H 0.108 0.188
4g6g 0.052 0.090 Ce - -
M72] % 2 6g 0.052 0.090 6H 0.068 0.118
4gég 0.032 0.056 .. ... ...
M75]%x 1.5 6g 0.046 0.080 6H 0.061 0.106
4gég 0.029 0,050 ... ... ...
M80| X 6 6g 0.081 0.140 6H 0.108 0.188
4gég 0.052 0.090 ... .. ...
M80]| x 2 6g 0.052 0.090 6H 0.068 0.118
4gég 0.032 0.056 ... ... ...
M80| x 1.5 6g 0.046 0.080 6H 0.061 0.106
4g6g 0.029 0.050 ... ... ...
M85 x 2 6g 0.052 0.090 6H 0.068 0.118
4g6g 0.032 0.056 ... ... ..
M9Q| x 6 6g 0.081 0.140 6H 0.108 0.188
4gbg 0.052 0.090 ... ... ...
M9Q| x 2 6g 0.052 0.090 6H 0.068 0.118
4g6g 0.032 0.056 .. ... ...
M95| x 2 6g. 0.055 0.095 6H 0.072 0.125
4862 0.034 0.059 e . ..
M10p X 6 6g 0.087 0.150 6H 0.115 0.200
4g6g 0.055 0.095 .. . ...
M10p x 2 6g 0.055 0.095 6H 0.072 0.125
4g6g 0.034 0.059 .. .. ..
M10p x 2 6g 0.055 0.095 6H 0.072 0.125
4g6g 0.034 0.059 .. . .
M11p %2 6g 0.055 0.095 6H 0.072 0.125
4g6g 0.034 0.059 .
M120 x 2 6g 0.055 0.095 6H 0.072 0.125
4g6g 0.034 0.059 e . ..
M130 x 2 6g 0.055 0.095 6H 0.072 0.125
4g6g 0.034 0.059
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Table 17 Allowable Variations in Lead and Equivalent Change in Functional Diameter (Cont’d)
(See paras. 10.1.3 through 10.1.6 for applicability.)

External Threads Internal Threads
Equivalent Equivalent
Allowable Change in Allowable Change in
Variation Functional Variation Functional
Basic Thread Tolerance in Lead Diameter Tolerance in Lead Diameter
Designation Class (2) ) Class (2) )
M140 X 6g 0.055 0.095 6H 0.0/2 0.1p5
4868 0.034 0.059 Ce . .
M150 x 6g 0.055 0.095 6H 0.072 0.1pR5
4868 0.034 0.059 - e .
M160 x 6g 0.065 0.112 6H 0.087 0.150
4g6g 0.040 0.070 - R .
M170 x 6g 0.065 0.112 6H 0.087 0.150
4g6g 0.040 0.070 - - .
M180 x 6g 0.065 0.112 6H 0:087 0.150
4g6g 0.040 0.070 - A .
M190 x 6g 0.072 0.125 6H 0.097 0.168
4g6g 0.046 0.080 - R .
M200 x 6g 0.072 0.125 6H 0.097 0.168
4g6g 0.046 0.080

GENERAL NOTE: All dimensions are in millimeters.

Table 18 Allowable Variations in 30 deg Basic
Half-Angle of Screw Threads

External and Internal Threads

Allowable Variation in Half-Angle

Pitch™Diam. Tol. Pitch Diam. Tol.
Grade 6 Grade 4
Pitch + deg  Min. + deg  Min.
0.35 3 30 2 15
0.4 3 20 2 05
045 3 05 2 00
075 2 55 1 55
0.6 2 40 1 45
0.7 2 30 1 35
0.75 2 25 1 30
0.8 2 20 1 30
1 2 05 1 20
1.25 1 50 1 10
1.5 1 40 1 05
1.75 1 35 1 00
p T 30 Y 55
2.5 1 20 0 50
3 1 10 0 45
3.5 1 05 0 45
4 1 05 0 40
4.5 1 00 0 40
5 0 55 0 35
5.5 0 55 0 35
6 0 50 0 35
8 0 45 0 30

GENERAL NOTE: See paras. 10.1.3 through 10.1.6 for applicability.
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NONMANDATORY APPENDIX A
STANDARD RULES FOR ROUNDING

ACNAL P1. .20

C £ ] 1 | 1
O TXOIVIE DT o0 TUT TOTI U TS " TUIC S IO CAA TP TS
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B-1 THREAD-TENSHE-STRESS-AREA where

The fpllowing tensile stress area formula is used for ASu = g:;:;glsuzntl?read shear area for (g
the purpose o'f product acceptance computations per AS, = minimum thread shear area fop exte
ISO 89&1. This formula is based upon the area at a Py

. . .- . threads, mm

section midway between the basic pitch diameter and LE = length of encagement
the basif rounded form minor diameter with radius of & 838
0.144P.

Tensile stress Area, mm? B-3 LENGTH OF THREAD ENGAGEMENT

NONMANDATORY APPENDIX B
THREAD STRENGTH DESIGN FORMULAS

As = 0.7854 (dbsc — 0.9382P 2

B-2 THREAD SHEAR AREA

The £q
metric
strength
additio
strengt]
betweer]

llowing formulas for thread shear areas are geo-
minimum values. Shear (Thread Stripping)
of screw threads under load are dependent, in
n, on mating component relative material
s, nut geometry, and coefficient of friction
thread bearing surfaces. Effective shear areas

are therpfore somewhat less than the geometric values.
Thread Geometric Shear Areas:
AS, = 3.1416 LE d min.
P
P .
5 + 0.57735 (d min. - D, max.
AS; = % LE D; max.

[g + 0.57735 (d, tih. — D; max. }

rnal

rnal

In general the length of engagement of mating thre¢ads

is selected to utilize fulktensile strength of a bolt pri
shearing of nut threads.'Other applications may redq
internal thread shear prior to failure of the exterr
threaded part.cFor noncritical design, the following
mulas are oftén"used for approximation:

Tensile strength of externally threaded part, kN

_SiA,
~ 1000

Shear strength of threads, kN
= S, (AS, or AS, /2000

where
S; = Ultimate tensile strength of material, MP3

An internationally accepted study on the subject]
been published in the 1977 Transactions of the Socie
Automotive Engineers as Paper number 770420, Ang|
and Design of Threaded Assemblies by E. M. Alexand
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NONMANDATORY APPENDIX C
LIMITING DIMENSIONS M PROFILE SCREW THREADS —
INCH TRANSLATION

This Appendix (see Tables C-1 and C-2) presents an
inch translation of limiting dimensions for M profile
screw threads appearing in Tables 14 and 15. Data
appearing here are for reference only. Dimensions have
been calculated by dividing millimeter values in
Tables 14 and 15, respectively, by 25.400 and rounding
to 5 decimal places in accordance with ASME B1.30.
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NONMANDATORY APPENDIX C
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