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FOREWORD

American National Standards Committee B18 for the standardization of bolts, screws, nuts, rivets and
simllar fastencrs was organized in March 1922, as Sectional Committee B18 under the aegis of the American
Engineering Standards Committee (later the American Standards Association, then the United States of
America Standards Institute and, as of Octaber 6, 1969, the American National Standards Institute, Inc.), with
the Society of Automotive Engineers and the American Society of Mechanical Engir as joint
Subcommitee 2 was subsequently established and charged with the responsibility for technical content of stan-
dards covering wrench head balts and nuts.

At its meeting on December 4, 1974, Committee B18 authorized preparation of a series of standards for
metric fasteners. Subcommittee 2 was assigned responsibility for developing standards for metric hex bolts,
screws and nuts.

At a meeting on September 22, 1976, Subcommittee 2 organized the contents of a standard covering six
different styles of hex nuts. Actual drafting was postponed until 1S0/TC2 could reach final decisions relating
to basic dimensions and characteristics of hex bolts, screws and nuts. At ISO/TC2 meetings held in April 1977,
final actions were taken, Committee B18 affirmed the TC2 decisions at a meeting on June 29, 1977, and draft-
ing of this standard was started.

In February 1978, Committee B18 established a cooperative program with the Department of Defense to
draft American National Standards for metric fasteners in such a way that they could be used directly by the
Government for procurement purposes. The Department of Defense requested that each of the six nut products
be covered in separate standards, and Sub ittee 2 pled this approach at its meeting on June 27, 1978.

This standard was approved by letter ballot of Committee B18 on July 2, 1979, and was subsequently ap-
proved by the secretariats and submitted to the American National Standards Insti for designation as an
American National Standard. This was granted on December 6, 1979,

——

Coymiaht ASKE
Provised by 145 un

Na rapeocbiciion. o futwod

oy

ASHE
m Nt Foe sl




ASME Bl8.2.4.2M 79 HA 0759670 0043219 9 wm )

AMERICAN NATIONAL STANDARDS COMMITTEE B18
STANDARDIZATION OF BOLTS, NUTS, RIVETS, SCREWS
WASHERS AND SIMILAR FASTENERS

OFFICERS

R. P. Trowbridge, Chairman

J. B. Levy, Vice Chairman

H. G. Muenchinger, Vice Chairman
Richard MeGinnis, Secretary

COMMITTEE PERSONNEL

AMERICAN CHAIN ASSOCIATION
L. E. Hampel, Moline Malleable lron Company, St. Charles, likinois

AMERICAN HARDWARE MANUFACTURERS ASSOCIATION
Donald Wanek, Wrought Washer Manufacturing Company, Milwaukee, Wisconsin

AMERICAN INSTITUTE OF INDUSTRIAL ENGINEERS
A. T. Kelly, Hitchcock Publishing Company, Wheaton, Lllinois

AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS
E. R. Friesth, Deere & Company, Moline, [llinois
AMERICAN SOCIETY OF MECHANICAL ENGINEERS, THE
A. R. Machelli, Jr., Xerox Corporation, Rochester, New York
F. P. Tisch, Desert Hot Springs, California
B. P. Trowbridge, GM Technical Center, Warren, Michigan
C. A. Adams, Al . Newport News Shipbuilding & Dry Dock Co., Newport News, Virginia
K. E. McCullough, Alternate, SPS Technologies, Inc., Jenki Pennsylvani
ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION
W. J. Derner, FMC Corporation, Indianapolis, Indiana

ENGINE MANUFACTURERS ASSOCIATION
K. F. Naylor, Cummins Engine Company, Columbus, Indiana

FARM & INDUSTRIAL EQUIPMENT INSTITUTE
E. R. Friesth, Deere & Company, Motine, lllinois

HAND TOOLS INSTITUTE
C 8. Iagersolt, ). H. Williams Company, Buffalo, New York

INDUSTRIAL FASTENERS INSTITUTE
R. B. Belford, Industrial Fasteners Institute, Cleveland, Ohio
A, R, Breed, The Lamson & Scssions Company, Cleveland, Ohio
D. A. Garrison, Russell, Burdsall & Ward Inc., Rock Falls, llinais
A. W. Groover, Bethlehem Steel Company, Lebanon, Pennsylvania
E. J. HMeldmann, Holo-Krome Company, West Hartford, Connecticut
Jack Shugart, Rockford Products Corporation, Rockford, Illinois
D. P, Wsgner, lllinois Tool Works, Inc., Elgin, Llinois
D. D. Wheeler, Armco Steel Corporation, Kansas City, Missouri
N. W. Bellas, Alternate, [llinois Tool Works, Inc., Elgin, Illinois
R. M. Harris, All Steel Comp ion, Lebanon, Pennsylvania
F. R. Ling, Alrernate, Russ:ll Burdsall & Ward, Inc., Mcnlul Ohio

METAL CUTTING TOOL INSTITUTE
Dina 1d Tap & Dic, Greenficld, Massach

o

o s e Mot tor Bomalm




|
ASME Bl8.2.4.2M.79 WM 0759670 0043220 5 M

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
J. 8. Levy, General Electric Company, Schencctady, New York
FF. Electric C ion, Pittsburgh, Penasylvania
W. K. Gerrish, Alr:rnau. National Electrical M Association, Washh b.C.

NATIONAL ELEVATOR INDUSTRY, INC.
R. J. Cummings, Otis Elevator Company, Mahwah, New Jersey

SOCIETY OF AUTOMOTIVE ENGINEERS

Eilison, General Motors Corporation, Warren, Michigan

Mailen, Ford Motor Company, Dearborn, Michigan

Piatrowski, Mack Tlunhs Inc., Allentown, Pennsylvania
Schaening, GM d Section, Warren, Michigan
Sjoberg, International Harvester Company, Hinsdale, Illinois

.. Vial, Chrysler Corporation, Detroit, Michigan

UPU."XIP’!:
Tameomzo

TELEPHONE GROUP
A. A. Agnew, Western Electric Company, Chicago, lllinois
R. Morse, Bell Laboratories, Columbus, Ohio
H. Haefeli, Alternate, Bell Laboratory, Calumbus, Ohio

TUBULAR AND MACHINE INSTITUTE
4. G. Zeratsky, National Rivet & Manufacturing Company, Waupun, Wisconsin

U.S. DEPARTMENT OF THE AIR FORCE
To be appointed

U.S. DEPARTMENT OF THE ARMY
M. E. Taylor, U.S. Army Armament R & D Command, Dover, New Jersey
Allen Herskovitz, Alternate, U.S. Atmy Armament R & D Command, Dover, New Jersey

U.S. DEPARTMENT OF DEFENSE
Eli Schwartz, Defense Industrial Supply Center, Philadelphia, Pennsylvania
Lewis Pieninck, Alternate, Defense Industrial Supply Center, Philadelphia, Pennsylvania

U.5. DEPARTMENT OF THE NAVY
J. R. Ruff, Department of the Navy, Washington, D.C.
M. S. Orysh, Alternate, Department of the Navy, Philadelphia, Pennsylvania

U.S. MACHINE CAP WOOD & TAPPING SCREW BUREAUS
5. €. Adamek, Pheoll Manufacturing Company, Chicago, lllinois
R. M. Byrne, U.S. Screw Service Bureaus, New York, New York
T. J. Ferry, E. W. Ferry Screw Products Company, Inc., Cleveland, Ohio
Casey Gordon, Parker-Kalon, Campbellsville, Kentucky
‘Herman Muenchinger, Continental Screw Company, New Bedford, Massachusctts
K. D. Ringiand, Parker-Kalon Fastener Division, USM Carpormnn (‘-mpbcllmlle Kentucky
R. H. Seymour, Reed & Prince ing Company, Wi &
Lowis Zanin, Elco Industries, Inc., Rockford, Illinols
Paul Foytho, Afternate, Harvey Hubbel, Inc., Bridgeport, Connecticut

INDIVIDUAL COMPANIES
R. W. Bertois, The Ohio Nut & Washer Company, Mingo Junction, Ohio
E. D. Cowlin, Canton, Ohio
4 E. Eaton, Jr., 1BM Corporation, Boulder, Colorado
4 J. Naesser, Clark Equipment Company, Battle Creek, Michigan
J. F. Tornow, Microdot Incorporated, Troy, Michigan

INDIVIDUAL MEMBERS
E. R. Carter, Jr., The Allen Manufacturing Company, Hartford, Connecticut
C. 0. Franklin, Valley Bolt Company, Marion, lowa
F. E. Graves, Fairfield, Connecticut
Jack Trilting, Great Lakes Sciew, Chicago, Ilinois

¥ ok AR w1 e o 45




————— e ESNS

" ASWE BL8.2.4.2H 79 M 0759570 0043221 7 M

PERSONNEL OF SUBCOMMITTEE NO. 2 —
SQUARE AND HEX BOLTS AND NUTS

Sjoberg, Chairman, Intemational Harvester Company, Hinsdale, Illinois
Belferd, Secretary, Industrial Fasteners Institute, Cleveland, Ohio
Adsmek, Pheoll Manufacturing Company, Chicago, llinois
Baustare, Federal Screw Works, Detroit, Michigan
Breed, The Lamson & Sessions Company, Cleveland, Ohio
Byrne, U.S. Screw Service Bureaus, New York, New York
ever, Deere & Company, Moline, Hlinois
Derner, FMC Corporation, Indianapolis, Indiana
Garrison, Russell, Burdsall & Ward, Inc., Rock Falls, Hlinois
Graves, Fairfield, Connecticut
Harris, Bethlehem Steel Corporation, Lebanon, Pennsylvania
Leavy, General Eleetric Company, Schenectady, New York
Liper], Bell Telephone Laboratories, Inc., Columbus, Ohio
Machell, Jr., Xerox Cﬂrparallan Ruche:t:r N:w York
. SPS Tech i
McMurrey, Rumll Burdsall & Ward Inc., M:mm Ohio
Muenchinger, Continental Screw Company, New Bedford, Massachusetis
Nsesset, Clark Equipment Company, Battle Creek, Michigan
Nagy, Ford Motor Company, Dearborn, Michigan
Neyior, Cummins Engine Company, Columbus, [ndjana
Park, The Steel Company of Canada, Ltd., Hamilton, Ontario, Canada
Schaening, General Motors Corporation, Warren, Michigan
Strang, Caterpillar Tractor Company, East Peoria, [llinois

PR
FEELEY

L3

IHDETMb~

~o0m

cmzam

Weingruber, Westinghouse Electric Corporation, Pnlsburgh. Pmnyh-m:
Wheeler, Aimco Steel Carporation, Kansas City, Missouri

A, Herskavitz, Afternate, U.S, Atmy Armament R & D Command, Dover, New Jerscy
Tony Nabesny, Altarnate, FMC Corporation, Indianapolis, Indiana

L. Pieninck, Alternate, Defense Indi Supply Center, Philadelphia, Pennsylvania

bom®a2on~ASSTSXPDS2NDE

E. Taylor, U.S. Army Armament R & D Command, Dover, New Jersey
P T idge, General Motors C . Warren, M:mlgu:

A. Vacca, Del‘cnm Supply Center, Ph

F.

. D.

i teprceue 5o e mtworkin ) ammaind withcut Besnsm ‘orm B4 Mol for Rwsaln



Copmaht ASME ntamational
Pravdng by
No e uction

em—

ASME BL&.2.4.2M 79 W@ 0759L70 0043222 9 mm

CONTENTS
Page

Gonerdl Date s o vt ST s e ) 5 s S TR SR oar B T 1
Tables
1. Dimensionsof Hex Nuts,Style 2 ... ...........ouuv.... R R 4
2. Government Standard Items and Part Numbering System , , ... .. ... .......... 7
Appendix I Government Standard Items and

Part Numbering System . ..., ............ e e 5

S ™

Mot Ioe Awsade



e : HE
N rgocustion o eatueorking prmmitied withol b

ASHME Bl8.2.4.2M 79 MR 0759670 0043223 0 M
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AMERICAN NATIONAL STANDARD

METRIC HEX NUTS, STYLE 2

GENERAL DATA

1. Scope

1.1 This standard covers the complete general and
dimensional data for metric hex nuts, style 2, recog-
nized as an American National Standard.

1.2 The inclusion of dimensional data in this stan-
dard is not intended to imply that all of the nut
sizes in conjunction with the various options de-
scribed herein are stock items. Purchasers are request-
ed to consult with manufacturers concerning lists of
stock production hex nuts, style 2.

1.3 Hex nuts, style 2, purchased for Government use
shall conform to this standard, and additionally to
the requirements of Appendix 1.

2. Comparison with ISO Standards

2.1 Hex nuts, style 2, as covered in this standard
have been coordinated to the extent possible with
ISO 4033. The dimenslonal differences between this
ANSI standard and ISO 4033 are very few and
relatively minor. None affect the functional inter-
changeability of nuts manufactured to the require-
ments of either.

2.2 At its meeting in Varna, May 1977, 1S0/TC2
studied several technical reports analyzing design
considerations influencing determination of the best
series of width across flats for hex bolts, screws and
nuts. A primary technical objective was to achieve
a logical ratio between under head (nut) bearing
surface area (which determines the magnitude of the
compressive stress on the bolted members) and the
tensile stress area of the screw thread (which govems
the clamping force that can be developed by tighten-
ing the fastener). Table 1 lists the sizes selected by
ISO/TC2 to be ISO standard.

MIO0 nuts with 15 mm width across flats are
currently being produced and used in US.A. and
many other countries of the world. This size, how-
ever, is not an 1SO standard. Unless M10 nuts with
15 mm width across flats are specifically ordered,
MI0 nuts with 16 mm width across flats shall be
fumnished,

2.3 Letter symbols designating dimensional char-
acteristics are in accord with those used in 15O
standards, except capitals have been used for data
processing convenience instead of lower case letters
used in ISO standards,

3. Dimensions, All dimensions in this standard are
. in millimeters, unless otherwise stated.

4. Width Across Flats

4.1 The width across flats shall be the distance,
measured perpendicular to the axis of the nut,
between two opposite wrenching flats.

4.2 Repardless of nut material or manufacturing
process, no transverse section through the nut be-
tween 25 and 75 percent of the actual nut thickness
as measured from the bearing surface shall be less
than the minimum width across flats specified in
Table 1.

4.3 Maximum width across flats shall not be ex.
ceeded, except that for milled-from-bar nuts made of
non-ferrous materials the specified maximum width
across flats may be exceeded to conform with the
commereial tolerances of cold finished bar stock
material.

4.4 For milled-from-bar nuts, the nominal bar size
used shall be the closest commercially available size
to, but not greater than, the specified maximum
width across flats of the nut.

Wt foe Runala
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AMERICAN NATIONAL STANDARD
METRIC HEX NUTS, STYLE 2

6. Thickness. The nut thickness shall be the overall
distance, measured paralle] to the axis of the nut,
from the top of the nut to the bearing surface, and
shall include the thickness of the washer face where
provided, but shall exclude raised identification
markings where they are permitted.

6. Tops and Bearing Surface

6.1 MI6 and smaller nuts shall be double chamfered.
M20 and larger nuts, at the manufacturer’s option,

" shall be either double chamfered or have a washer

faced bearing surface and a chamfered top.

6.2 The diameter of the bearing surface shall not .

exceed the width across flats nor be less than the
bearing face diameter specified in Table 1. For
referee purposes, measurement of washer face diam-
eter or washer faced nuts shall be taken at mid
thickness of the washer face.

6.3 The bearing surface shall be flat and perpendic-
ular to the axis of the thread within the total run-
out limit specified in Table 1.

6.4 The tops of washer faced nuts shall be flat and
the diameter of the chamfer circle shall be equal to
the maximum width across flats within a tolerance
of minus 15 percent.

6.5 The length of chamfer at hex comers shall be
from 5 to 15 percent of the nominal thread diam-
eter. The surface of the chamfer may be slightly
convex and rounded.

7. Comer Fill. A rounding or lack of fill at the
junction of hex comers with the chamfer shall be
permissible  provided the width across comers is
within specified limits at and beyond a distance
equal to 17.5 percent of the nominal thread diam-
eter from the chamfered face.

8. True Position of Tapped Hole. The axis of tapped
hole shall be located at true position with respect to
the axis of nut body within a tolerance zone having
a diameter equivalent to 4 percent of the maximum
width across flats, regardless of feature size.

ANSI B18.2.4.2M-1979

9. Countersink, The tapped hole shall be counter-
sunk on the bearing face(s). The countersink included
reference angle shall be 90 deg to 120 deg. The maxi-
mum countersink diameter shall be 1.15 times the
nominal thread diameter (major diameter) for nuts
M4 and smaller, the nominal thread diameter plus
0.75 mm for nuts M5 through M8, and 1.08 times
the nominal thread diameter for M10 and larger nuts.
The minimum countersink diameter shall be the
nominal thread diameter.

10. Threads

10.1 Threads shall be metric coarse threads with
class 6H tolerances in accordance with ANSI B1.13M.

10.2 Nuts intended for use with externally threaded
fasteners which are plated or coated with a plating or
coating thickness (e.g., hot dip galvanized) requiring
overtapping of the nut thread to permit assembleabil-
ity shall have overtapped threads in conformance
with requirements specified in ASTM AS63M.

11. Material end Mechenicsl Properties

11.1 Carbon steel nuts without specified heat treat-
ment shall conform to the material and mechanical
property requirements specified for property class 9
nutsin ASTM AS63M. Carbon steel nuts with specified
heat treatment shall conform to the material and

hanical property qui specified for
property class 12 nuts in ASTM A563M.

11.2 Nuts of other materials such as stainless steel,
brass, bronze and aluminum alloys shall have proper-
ties as agreed upon by the manufacturer and pur-
chaser. Properties of nuts of several grades of non-
ferrous materials are covered in ASTM F467M.

12 Finish. Unless otherwise specified, nuts shall be
furnished with a natural (as processed) finish, un-
plated or uncoated.

13. Identification Symbols
13.1 Carbon steel nuts shall be marked to identify

the property class and the manufacturer in accor-
dance with requirements specified in ASTM A563M,

A N
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AMERICAN NATIONAL STANDARD
METRIC HEX NUTS, STYLE 2

13.2 Nuts of other materials shall be identified for
property class and manufacturing source as agreed
between the manufacturer and purchaser.

14. Designation

14.1 Hex nuts, style 2, shall be designated by the
following data, preferably in the sequence shown:
product name, nominal diameter and thread pitch,
steel property class or material identification, and
protective coating if required, (NOTE: It is common
practice in ISO standards to omit thread pitch from
the product designation when screw threads are the
metric coarse thread series, e.g., M10 is M10 x 15)

Examples:

Hex nut, style 2, M10 x 1.5, ASTM A563M
class 9, zinc plated.

Hex nut, style 2, M20 x 2.5, silicon bronze,
ASTM F467M grade 651.

14.2 The Government part numbering system for
metric hex nuts, style 2, is given in Appendix I. This
system may be used by any user needing a definitive
part numbering system.

15. Terminology. For definitions of terms relating
to fasteners or component features thereof used in

o cr rarworking parmtan whhoat B ba from 14
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this standard, refer to A National St
Glossary of Terms for Mechanical Fasteners, ANSI
BI18.12.

dard

16. Options. Options, where specified, shall be at
the discretion of the manufacturer unless otherwise
agreed between manufacturer and purchaser.

17. Workmanship. Nuts shall not contain an excess
of surface imperfections which might affect their
serviceability, such as burrs, seams, laps, loose scale
and other irregularities.

18. Referenced Standards

18.1 Copies of referenced ASTM standards may be
obtained from the American Society for Testing end
Materials, 1916 Race Street, Philadelphia, Pennsyl-
vania 19103.

18.2 Copies of referenced ISO standards may be
obtained from the American National Standards Insti-
tute, Inc., 1430 Broadway, New York, N.Y. 10018,

18.3 Copies of referenced ANSI standards may be
obtained from the American Society of Mechanical
Engineers, 345 East 47th Street, New York, N.Y.
10017.
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AMERICAN NATIONAL STANDARD
METRIC HEX NUTS, STYLE 2 ANSI B18.2.4.2M-1079

IDENTIFICATION (SEE PARA, 13)

Table 1 Dimensions of Hex Nuts, Style 2

Total
Nominal & E i v e Runout
Nut Dia Width Width Bearing Washar of
and Acrass Aeross Thickness Face Faca Bearing
Throed Flats Carners Dia Thickness Surface
Pitch FiM
Max Min Max Min Max Min Min Max Min Max
M3 x05 B5.60 6.32 6.35 6.01 2.90 265 46 e &= -
M35 x 0.6 8.00 6.82 6.93 658 3.30 3.00 5.1 - - -
M4 x 0.7 7.00 6.78 8.08 7.86 3.80 3.60 59 - = o
M5 x08 8.00 778 824 8.79 5.10 480 6.9 - - 0.30
M6 x 1 10.00 9.78 11.55 11.05 5.70 5.40 89 - = 033
M8 x 1.26 13.00 1273 15.01 14,38 750 7.4 1.6 = - 0.38
M10x 156 16.00 16.73 18.48 1777 9.30 8.94 14.6 - - 0.33
M12x1.76 | 18.00 17.73 20.78 20.03 12.00 1157 16.6 - - 0.42
M1ax2 21.00 20.67 24.26 2335 14.10 13.40 19.6 - - 0.45
M6 x 2 24.00 23.67 21 26.76 16.40 16.70 25 - = 0.48
M20x 2.6 30.00 29.16 34.64 32,86 20.30 18.00 7.7 08 04 056
M24 % 3 36.00 35.00 41567 38.65 23.80 22.60 33.2 08 04 0.84
M30x 3.6 | 46.00 45.00 | 63.12 60.85 28.60 21.30 427 08 04 0.76
M36 x4 65.00 6380 | 6351 €0.79 34.70 33.10 51.1 os8 04 0839
Rater 4 7 5 5 & 8
to Para.

"WM10x1.6] 15,00 | 1473 | 17.32 | 664 | 100 | 96 | 136 | 06 | 03 | 039

*See Pare. 2.2 in General Data.
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APPENDIX |

Government Standard Items and Part Numbering System

Note

The Government encourages the general
use of this appendix to achieve maximum
parts standardization.

This appendix establishes the standard items for
Government application selected from the possible
variations of items within the scope of the standard
and provides a part numbering system for identifica-
tion and application in engineering documents,

The following variations are standard:

a. Diameter/Thread Pitch — as specified in Table 2.

b. Material — Steel, Property Class 12 or 9 as
coded in Part Numbering System.

c. Finish — Cadmium plating or zinc plating as
coded in Part Numbering System,

The part number shall consist of the following
element codes in the order shown:

a. Document Identifier — ANSI Standard Number
less decimal points,

b. Material and Finish
¢. Nominal Diameter
d. Special M10 Width Across Flats Size
Quality A Pr Quality pro-

visions shall be in accordance with FF-N-836, Nut:
Square, Hexagon, Cap, Slotted, Castle.

Packaging shall be in d

F i ce with
PPP-H-1581, Hardware (Fasteners

and Related

Items), Packaging and Packing for Shipment and
Storage of.




APPENDIX | (Continued)

PART NUMBERING SYSTEM COVERING STANDARD ITEMS FOR GOVERNMENT USE

NOTE: THE GOVERNMENT ENCOURAGES THE GENERAL USE OF THIS SYSTEM TO ACHIEVE MAXIMUM PARTS STANDARDIZATION.

MATERIAL AND FINISH CODE

A — Steel w/Cadmium Plating per QQ-P-416, Type |1, Class
3 (0.005mm Plating Thickness), Property Class 12.

B — Steel wiZinc Plating per QQ-Z-325, Type |1, Class 3
(0.008mm Plating Thickness), Property Class 12,

© — Same a3 Code A, except Property Class 9.
D — Same as Code B, except Property Class 9.

10ths of mm

SPECIAL M10 WIDTH ACROSS FLATS SIZE CODE

F = 1§mm Naminal

NQTE: The 16mm Hex Width Across Flats will be supplied

unless Code F is designated.

EXAMPLE: B18242A160 indicates a Nut, Plain, Hex, Styls 2-Metric, mede of cadmium plated steel, property class 12 with M16x2 threads.

Bz Yo B
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METRIC PLAIN HEX NUTS, STYLE 2

Table 2 Government Standard Items and Part Numbering System

NOMINAL NUT SIZE AND STANDARD DIAMETER
THREAD PITCH (PART NUMBER)
M3 x 0.5 030
M35x06 .. 035
Max 0.7 040
M5 x 0.8 050
MEx 1 060
M8 x 1.25 o080
M10x 1.5 100
M12x1.75 120
M14x2 140
M16x 2 160
M20x 2.6 200
M24 x 3 240
M30 x 3.5 300
M36x 4 360
7
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