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ERRATA

to

ANSI B18.2.3.5M-1979
METRIC HEX BOLTS

Page 3, Note 18, change B1.13 to read B1.13M

Page S, in the standard shall be replaced with the
second page of this errata

Page 10, MATERIAL AND FINISH CODE, change to
read:
A — Steel w/Cadmium Plating per QQ-P-416,
Type 11, Class 3 (5.1um Plating Thickness),
Property Class 109.

B — Steel w/Zinc Plating per QQ-Z-325, Type II,

Class 3 (5.1um Plating Thickness), Property
Class 10.9.

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
345 East 47 Street, New Yon_’k, N.Y. 10017

May 1981
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Table 1 Dimensions of Hex Bolts
D Ds s E K Kq Da R B (Ref)
Fillet Thread Length (Basic)
. Bod Width Width Head Wrench-( = |Radius
Nomnal Diame:er Across Across Height g | o of Bolt
Bolt Flats Corners 9 Height | ©°" | Fillet | Bolt ° Bolt
Dia and Dia Lengths
Lengths Lengths
Thread <125 > 125and > 200
Pitch <200
Max Min Max Min | Max Min Max Min Min Max Min
M5 x 0.8 548 452 | 800| 764| 924 863| 3.88| 3.35 2.4 57 | 02 16 22 35
M6 x 1 6.19| 552 | 10.00( 9.64| 1155 1089| 4.38 | 3.85 28 68 | 03 18 24 37
M8 x 1.25 858 | 742 | 13.00| 1257 | 1501 14.20| 568 | 5.10 3.7 9.2 | 0.4 22 28 41
M10 x 1.5 1058 | 9.42 | 16.00 | 1557 | 18.48| 1759 6.85 | 6.17 45 | 112 | 04 26 32 45
M12x1.75 | 12.70]11.30 | 18.00| 17.57 | 20.78| 19.85| 7.95 | 7.24 52 | 137 | 08 30 36 49
M14 x 2 14.70 | 13.30 | 21.00| 20.16 | 24.25| 22.78| 9.25 | 851 62 | 157 | 06 34 40 53
M16 x 2 16.70 | 16.30 | 24.00| 23.16 | 27.71| 26.17|10.75 | 9.68 70 | 177 | 086 38 44 57
M20 x 2.5 20.84 { 19.16 | 30.00 | 29.16 | 34.64 | 32.95| 13.40 | 12.12 88 | 224 | 08 46 52 65
M24 x 3 24842316 | 36.00 | 35.00 | 41.57| 3955|1590 | 1456 | 105 | 264 | 08 54 60 73
M30 x 3.5 30.84 | 29.16 | 46.00 | 45.00 | 63.12| 50.55|19.75 | 1792 | 13.1 | 334 | 1.0 66 72 85
M36 x 4 37.00 | 35.00 | 55.00 | 53.80 | 6351| 60.79( 2355 | 2162 | 158 | 394 | 1.0 78 84 97
M42 x 4.5 43.00|41.00 | 65.00| 6290 | 75.06| 71.71|27.05 | 2503 | 182 | 454 | 1.2 90 96 109
M48 x 5 49.00 | 47.00 | 75.00| 72.60 | 86.60| 82.76 | 31.07 | 2893 | 210 | 520 | 15 102 108 121
M56 x 5.5 57.20 [ 54.80 | 85.00 | 82.20 | 98.15| 93.71|36.20 | 33.80 | 245 | 62.0 | 2.0 - 124 137
M64 x 6 65.52 [ 62.80 | 95.00 | 91.80 {109.70{104.65|41.32 | 3868 | 280 | 700 | 2.0 - 140 153
M72 x 6 73.84 | 70.80 |105.00 {101.40 [121.24|115.60 | 46.45 | 4355 | 315 | 78.0 | 2.0 - 156 169
M80 x 6 82.16 | 78.80 |115.00 (111.00 [132.79 |126.54 | 51.68 | 48.42 | 350 | 860 | 2.0 - 172 185
M90 x 6 92.48 | 88.60 [130.00 [125.50 |150.11{143.07 | 67.74 | 54.26 | 39.2 | 96.0 | 2.0 - 192 205
M100 x6 | 102.80 | 98.60 |145.00 [140.00 [167.43 {159.60 | 63.90 | 60.10 | 43.4 | 1070 | 25 - 212 225
See Notes 12 ) 6.9 7 8 13 17.3
M10x15 | 1058 | 9.42 [ 15.00 [1457 [17.32 [ 1646 [ 685 | 617 | 45 [ 112 [ 04 26 32 45

*See Note 2.2 of General Data.
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FOREWORD

American National Standards Committee B18 for the standardization of bolts, screws, nuts, rivets and
similar fasteners 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
American Standards Institute and, as of October 6, 1969, the American National Standards Institute, Inc.),
with the Society of Automotive Engineers and the American Society of Mechanical Engineers as joint
sponsors. Subcommittee 2 was subsequently established and charged with the responsibility for technical
content of standards covering wrench head bolts 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
eight different hex head screw and bolt products. Actual drafting was postponed until ISO/TC2 could reach
final decisions relating to basic dimensions and characteristics of hex bolts, screws and nuts. At 1SO/TC2
meetings held in April 1977, final actions were taken. Committee B18 affirmed the TC2 decisions at a
meeting on June 29, 1977 and drafting 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 eight
products be covered in separate standards, and Subcommittee 2 accepted this approach at its meeting on
June 27, 1978.

This standard was approved by letter ballot of Committee B18 on September 15, 1978, and was sub-
sequently .approved by the secretariat and submitted to the American National Standards Institute for
designation as an American National Standard. This was granted on April 26, 1979.

iii



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 McGinnis, Secretary

COMMITTEE PERSONNEL

AMERICAN CHAIN ASSOCIATION
L. E. Hampel, Moline Malleable Iron Company, St. Charles, lilinois

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

AMERICAN INSTITUTE OF INDUSTRIAL ENGINEERS
R. T. Kelly, Hitchcock Publishing Company, Wheaton, lllinois

AMERICAN SOCIETY OI° AGRICULTURAL ENGINEERS
E. R. Friesth, Deere & Company, Moline, Illinois

AMERICAN SOCIETY OF MECHANICAL ENGINEERS, THE
A. R. Machell, Jr., Xerox Corporation, Rochester, New York
F. P. Tisch, Desert Hot-Springs, California
R. P. Trowbridge, GM Technical Center, Warren, Michigan
C. R. Adams, Alternate, Newport News Shipbuilding & Dry Dock Company, Newport News, Virginia
K. E. McCullough, Alternate, SPS Technologies, Jenkintown, Pennsylvania

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION
W. J. Derner, FMC Corporation, Indianapolis, Indiana

ENGINE MANUI'ACTURERS ASSOCIATION
K. F. Naylor, Cummins Engine Company, Columbus, Indiana

I'ARM & INDUSTRIAL EQUIPMENT INSTITUTE
E. R. Friesth, Deere & Company, Moline, 1llinois

HAND TOOLS INSTITUTE
C. B. Ingersoll, ). H. Williams Company, Buttalo, New York

INDUSTRIAL I'ASTENERS INSTITUTL

. B. Belford, Industrial FFasteners Institute, Cleveland, Ohio

. R. Breed, The Lamson & Sessions Company, Cleveland, Ohio

A. Garrison, Russell, Burdsall & Ward, Inc. Rock Falls, Ilinois

W. Groover, Bethlehem Steel Company, Lebanon, Pennsylvania
J. Heldman, Holo-Krome Company, West Hartford, Connecticut
Jack Shugart, Rockford Products Corporation, Rockford, Ilinois

. P. Wagner, Illinois Tool Works, Inc., Elgin, Illinois

. D. Wheeler, Armco Steel Corporation, Kansas City, Missouri

. W. Bellas, Alternate, 1llinois Tool Works, Inc., Elgin, Illinois

. M. Harris, Alternate, Bethlehem Steel Corporation, Lebanon, Pennsylvania
R. Ling, Alternate, Russell, Burdsall & Ward, Inc., Mentor, Ohio

AL CUTTING TOOL INSTITUTE
. J. Emanuelli, Greenfield Tap & Die, Greenfield, Massachusetts

2ODOFMIODD

= m>

ME

o

iv



NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
J. B. Levy, General Electric Company, Schenectady, New York
F. F. Weingruber, Westinghouse Electric Corporation, Pittsburgh, Pennsylvania
F. K. Kitzantides, Alternate, National Electrical Manufacturers Association, Washington, D.C.

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

SOCIETY OF AUTOMOTIVE ENGINEERS

. Ellison, GM Corporation, Warren, Michigan

. Mallen, Ford Motor Company, Dearborn, Michigan

Piotrowski, Mack Trucks, Inc., Allentown, Pennsylvania

. Schaening, GM Engineering Standards Section, Warren, Michigan
. Sjoberg, International Harvester Company, Hinsdale, Illinois

. Vial, Chrysler Corporation, Detroit, Michigan

SOCKET SCREW PRODUCTS BUREAU
E. R. Carter, Jr., The Allen Manufacturing Company, Hartford, Connecticut
Jack Trilling, Great Lakes Screw, Chicago, Illinois

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

TUBULAR RIVET & MACHINE INSTITUTE
J. 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. Army 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.S. DEPARTMENT OF THE NAVY

J. R. Ruff, Department of the Navy, Washington, D.C.
M. S. Orysh, Alternate, Department of the Navy, Philadelphia, Pennsylvania

SIS
Samnoms

U.S. MACHINE CAP WOOD & TAPPING SCREW BUREAUS
S. C. Adamek, Pheoll Manufacturing Company, Chicago, Illinois
R. M. Byrne, U.S. Screw Service Bureau, New York, New York
T. J. Ferry, EW. Ferry Screw Products Company, Inc., Cleveland, Ohio
Casey Gordon, Parker-Kalon, Campbellsville, Kentucky
H. G. Muenchinger, Continental Screw Company, New Bedford, Massachusetts
K. D. Ringland, Parker-Kalon, USM Corporation, Campbellsville, Kentucky
R. H. Seymour, Reed & Prince Manufacturing Company, Worcester, Massachusetts
Louis Zanin, Elco Industries, Inc., Rockford, Illinois
Paul Foytho, Alternate, Harvey Hubbel, Inc., Bridgeport, Connecticut

INDIVIDUAL COMPANIES
D. N. Badgley, Clark Equipment Company, Battle Creek, Michigan
R. W. Bertoia, The Ohio Nut & Washer Company, Mingo Junction, Ohio
E. D. Cowlin, Canton, Ohio
J. E. Eaton, Jr., IBM Corporation, Boulder, Colorado
J. F. Tornow, Microdot Inc., Troy, Michigan
INDIVIDUAL MEMBERS

C. O. Franklin, Valley Bolt Company, Marion, lowa
F. E. Graves, Fairfield, Connecticut



IPPOYIY
TPIO20Y

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

. Sjoberg, Chairman, International Harvester Company, Hinsdale, Iilinois

Belford, Secretary, Industrial Fasteners Institute, Cleveland, Ohio

. Adamek, Pheoll Manufacturing Company, Chicago, lllinois

. Badgley, Clark Equipment Company, Battle Creek, Michigan
. Baustert, Federal Screw Works, Detroit, Michigan

. Breed, The Lamson & Sessions Company, Cleveland, Ohio

. Byrne, U.S. Screw Service Bureau, New York, New York

Art Clever, Deere & Company, Moline, Illinois

Derner, FMC Corporation, Indianapolis, Indiana
Garrison, Russell, Burdsall & Ward, Inc., Rock Falls, [llinois
Graves, I airfield, Connecticut

. Harris, Bethlehem Steel Corporation, Lebanon, Pennsylvania

Levy, General Electric Company, Schenectady, New York
Lipari, Bell Telephone Laboratories, Inc., Columbus, Ohio

. Machell, Jr., Xerox Corporation, Rochester, New York

McCullough, SPS Technologies, Jenkintown, Pennsylvania

McMurray, Russell, Burdsall & Ward Inc., Mentor, Ohio

Muenchinger, Continental Screw Company, New Bedford, Massachusetts
Nagy, Ford Motor Company, Dearborn, Michigan

. Park, The Steel Company of Canada, Ltd., Hamilton, Ontario, Canada

Schaening, General Motors Corporation, Warren, Michigan

u Strang, Caterpillar Tractor Company, East Peoria, Illinois

Ww. J.
D. A
F. E.
R. M.
J. B.
D. T
A. R
K. E.
J G
H. G.
J. F.
I M
C. F.
Lo

M. E.
R. P.
P A
F. F.
D. D

Taylor, U.S. Army Armament R & D Command, Déver, New Jersey
Trowbridge, General Motors Corporation, Warren, Michigan

. Vacca, Defense Industrial Supply Center, Philadelphia, Pennsylvania

Weingruber, Westinghouse Electric Corporation, Pittsburgh, Pennsylvania

. Wheeler, Armco Steel Corporation, Kansas City, Missouri

Tony Nebesney, Alternate, FMC Corporation, Indianapolis, Indiana
L. Pieninck, Alternate, Defense Industrial Supply Center, Philadelphia, Pennsylvania

vi



CONTENTS

Page
GENERAL DATA. . ... e e e e e e 1
TABLES
1. Dimensionsof Hex Bolts. . . . ... ... ... .. . . . 5
2. Dimensions of Reduced Body Diameter. . . ... ...... ... .. ... . . ... 6
3. Length Tolerances. . . . . ..ot it ittt e e et et et e e 6
APPENDIXES
Appendix I — Bolt Straightness, Referee Gage and Gaging Procedure . . ... .......... 7
Appendix I[I — Recommended Clearance Holes forBolts. . . .. ................... 8
Appendix III — Government Standard Items and Part Numbering System . . ... ... ..... 9

vii



ANSI B18.2.3.6M-1979

AMERICAN NATIONAL STANDARD

METRIC HEX BOLTS

GENERAL DATA
1. Scope

1.1 This standard covers the complete general and
dimensional data for metric hex bolts recognized as
“American National Standard.”

1.2 The inclusion of dimensional data in this stan-
dard is not intended to imply that all of the sizes
in conjunction with the various options described
herein are stock production items. Consumers are re-
quested to consult with manufacturers concerning
lists of stock production hex bolts.

1.3 Hex bolts purchased for Government use shall
conform to this standard, and additionally to the
requirements of Appendix III.

2. Comparison With 1SO Standards

2.1 Hex bolts as presented in this standard have
been coordinated, to the extent possible, with ISO
4016. The dimensional differences between this
ANSI standard and ISO 4016 are few, relatively
minor, and none will affect the functional inter-
changeability of bolts manufactured to the require-
ments of either.

The following functional characteristics of hex
bolts in sizes M5 thru M36 are in agreement between
this ANSI standard and ISO 4016:

Diameters and thread pitches (see 26)
Body diameters

Widths across flats (see 2.2)

Head heights

Thread lengths

Thread dimensions

Nominal lengths

2.2 At its meeting in Vama, May 1977, ISO/TC2
studied several technical reports analyzing design

considerations influencing determination of the best
series of width across flats for hexagon bolts, screws
and nuts. A primary technical objective was to achieve
a logical ratio between under head (nut) bearing sur-
face area (which determines the magnitude of the
compressive stress on the bolted members) and the
tensile stress area of the screw thread (which governs
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.

M10 bolts with 15 mm width across flats are
currently being produced and used in U.S.A. and
many other countries of the world. This size, how-
ever, is not an ISO standard. Unless M10 bolts with
15 mm width across flats are specifically ordered,
M10 bolts with 16 mm width across flats shall be
furnished.

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

3. Dimensions

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

3.2 Symbols specifying geometric characteristics are
in accord with American National Standard, Dimen-
sioning and Tolerancing, ANSI Y14.5-1973.

4. Availability. Hex bolts in sizes MS thru M24 are
standard only in lengths longer than 150 mm or 10D,
whichever is shorter. When shorter lengths of these
sizes are ordered, hex cap screws, in conformance
with ANSI B18.2.3.1M, are normally supplied. Hex
bolts in sizes M30 and larger are standard in all
lengths, however, at manufacturer’s option, hex cap
screws may be substituted for any diameter-length
combination.
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