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HEX BOLTS—SAE J105 SAE Standard

Report of Screw Threads Division approved June 1911, revised by Screw Threads Commuttee January 1957 and last revised by Fasteners Committee June 1969 Conforms
in general, for the products included, with USA Standard-Square and Hex Bolts and Screws, USAS B18.2 1

Scope—Included herein are complete general and dimensional data for the
various types of square and hex bolts recognized as SAE Standard and
commonly used in automotive and other ground based motor vehicles and
industrial equipment. Also included are appendixes covering wrench openings
for bolts and thread runout sleeve gages.

The inclusion of dimensional data in this standard is not intended to imply
that all of the products described are stock production sizes. Users are re-
quested to consult with manufacturers concerning lists of stock production

Length
Measurement—The length of bolt shall be measured, parallel to the axis,
from the bearing surface of the head to the extreme end of the bolt, including

the point.
Tolerance on Length—Tolerance on length shall be as tabulated below:

Nominal Bolt Size

sizes. Noml'nul 1/4 7/16 9/16 7/8 1.1/8
Digwnsions——All dimensions in this standard are in inches unless otherwise l.':.'". 378 ','7; A and 12
stated.

Options—Options, where specified, shall be at the discretion of the manu- Volerance on Length

facturers unless otherwise agreed by manufacturer and user.
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Dimensions
Finished Hexagon Bolts.....................ooo Table 1
Heavy Finished Hexagon Bolts.............................. Table 2 Threads
Thread Runout Sleeve Gages .......................... Appendix A Form and Tolerance—Threads on all products shall be Unified Stand-
Wrench Openings for Bolts............................. Appendix B ard, Class 2A. For external threads with additive finish, the maximum diame-

ters of Class 2A may be exceeded by the amount of the allowance; that is, the
Class 2A maximum diameters shall apply to an unplated part or to a part
before plating, whereas the basic diameters (Class 2A maximum diameters
plus the allowance) shall apply to a part after plating.

Series—Threads shall be coarse (UNC), fine (UNF), or 8-thread (8UN)
series.

Runout—the total runout (eccentricity and angularity) of thread in
relation to the body shall be such that for sizes up to and including 3 in., the
product shall screw at least two full threads into a tapped hole eounterbored
to provide 0.031 in. diametral clearance over the maximum body diameter, to
a depth equal to the length of the product less one diameter. The starting
thread of the tapped hole shall be countersunk to the diameter of the counter-
bore. The tapped hole shall have a Class 2B maximum pitch diameter. The
inspection fixture shall be hardened. For products over ¥, in., the diametral
clearance of the counterbored hole shall be 0.062 in. Suitable gages are shown
in Appendix A.

GENERAL SPECIFICATIONS

General—The following specifications cover all of the bolt categories in-
cluded in this standard. Specifications which are peculiar to a particular
product or products are so indicated by references to the applicable dimen-
sional tables.

Heads

Head Height—The head height specified in the dimensional tables is the
overall distance, measured parallel to the axis of bolt, from the top of the head
to the bearing surface and includes the thickness of the washer face where
provided.

Head Chamfer—The top of head shall be flat with chamfered corners.
The diameter of chamfer circle shall be equal to the maximum width across
flats within a tolerance of —15%.

Head Taper—No transverse section through the head between 25 and
75% of the actual head height as measured from the bearing surface shall be

less than the minimum width across flats. The maximum width across flats
shall not be exceeded except for milled-from-bar nonferrous products where
the maximum (basic) width may conform with the commercial tolerances of
the bar stock material.

Head Concentricity—The axis of the head shall be concentric with the
axis of the bolt body (determined by one diameter length of body under the
head) within a tolerance equal to 3% (6% FIR) of the maximum width across
flats.

Bearing Surface—The bearing surface shall be flat and washer faced and
shall be at a right angle to the axis of body within a tolerance of 2 deg for 1 in.
size or smaller, and within 1 deg for larger sizes. The bearing surface for
finished hex bolts in Table 1 may have chamfered corners. The diameter of
bearing surface shall be equal to 95% of maximum width across flats within a
tolerance of *5%.
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Thread Length
Measurement—For purposes of this standard, thread length shall be the

distance, measured parallel to the axis of bolt, from the extreme end of the
bolt to and including the last complete (full form) thread.

Long Bolts-—The minimum thread length on all products shall be equal

to twice the basic bolt diameter plus 0.25 in. for length of 6 in., or shorter, and
plus 0.50 in. for longer lengths. A tolerance of +0.19in. or 2%, threads,
whichever is greater, shall apply.

Short Bolts—Products too short to accommodate the minimum thread

length the distance from the bearing surface to the first complete thread,
measured with a thread ring gage, shall not exceed the length of 2%, threads
on sizes 1 in. or smaller, and 3%, threads on larger sizes.

Points—Finished hex bolts shall have the poimﬁg j,ﬁ i-
mately 0.016 in. below the minor diameter of th ﬁ WSO
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TABLE 1—DIMENSIONS OF FINISHED HEX BOLTS
Nominaol ?Iuﬁ Body Dia, Width A:;ou Flats, Width A:ugl Corners, Hel’?hl, Rndluu:l Fillet,
or Basic E
Bolt
Diameter Max Min Basic Max Min Max Min Basic Max Min Max Min
1/4 0.2500 0.2500 0.2450 7/16 0.4375 0.428 0.505 0.488 5/32 0.163 0.150 0.025 0.015
5/16 0.3125 0.3125 0.3065 1/2 0.5000 0.489 0.577 0.557 13/64 0.211 0.195 0.025 0.015
3/8 0.3750 0.3750 0.3690 9/16 0.5625 0.551 0.650 0.628 15/64 0.243 0.226 0.025 0.015
7/16 0.4375 0.4375 0.4305 5/8 0.6250 0612 0.722 0.698 9/32 0.291 0.272 0.025 0.015
1/2 0.5000 0.5000 0.4930 3/4 0.7500 0.736 0.866 0.840 5/16 0.323 0.302 0.025 0,015
9/16 0.5625 0.5625 0.5545 13/16 0.8125 0.798 0.938 0.910 23/64 0.371 0.348 0.045 0.020
5/8 0.6250 0.6250 0.6170 15/16 0.9375 0.922 1.083 1.051 25/64 0.403 0.378 0.045 0.020
3/4 0.7500 0.7500 0.7410 1-1/8 1.1250 1.100 1.299 1.254 15/32 0.483 0.455 0.045 0.020
7/8 0.8750 0.8750 0.8660 1-5/16 1.3125 1.285 1.516 1.465 35/64 0.563 0.531 0.065 0.040
1 1.0000 1.0000 0.9900 1-1/2 1.5000 1.469 1,732 1.675 39/64 0.627 0.591 0.095 0.060
1-1/8 1.1250 1.1250 1.1140 1-11/16 1.6875 1.631 1.949 1.859 11/16 0.718 0.658 0.095 0.060
1-1/4 1.2500 1.2500 1.2390 1-7/8 1.8750 1.812 2.165 2,066 25/32 0.813 0.749 0.095 0.060
1-3/8 1.3750 1.3750 1.3630 2-1/16 20625 1.994 2,382 2.273 27/32 0.878 0.810 0.095 0.060
1-1/2 1.5000 1.5000 1.4880 2.1/4 2.2500 2,175 2.598 2.480 15/16 0.974 0.902 0.095 0.060

SWhere specifying nominal size in decimals, zeros in the fourth decimal place shall be omitted.
*'Finished™ as used in title refers to the quality of manufacture and the degree of tolerance
and does not indicate that surfaces are completely machined.

Sizes to and including 1-1/2 in. are unified dimensionally with British and Canadian Standards
Additional requirements given in the General Specifications shall apply.
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TABLE 2—DIMENSIONS OF HEAVY FINISHED HEX BOLTS

Nomina! Size® Body Dia, Width Across Fiats, Width Across Corners, Height, Radivs of Fillet,
or Basic Eb F G H R
Bolt
Diameter Max Min Basic Max Min Max Min Basic Max Min Max Min
1/2 0.5000 0.5000 0.4930 7/8 0.8750 0.850 1.010 0.969 5/16 0.323 0.302 0.031 0.009
5/8 0.6250 0.6250 046170 1-1/16 1.0625 1.031 1.227 1175 25/64 0.403 0.378 0.062 0.021
3/4 0.7500 0.7500 0.7410 1-1/4 1.2500 1.212 1.443 1,383 15/32 0.483 0.455 0.062 0.021
7/8 0.8750 0.8750 0.8660 1-7/16 1.4375 1.394 1.660 1.589 35/64 0.563 0.531 0.062 0.031
1 1.0000 1.,0000 0.9900 1.5/8 1.6250 1.575 1.876 1796 39/64 0.627 0.591 0.093 0.062
1-1/8 1.1250 1.1250 1.1140 1-13/16 1.8125 1.756 2,093 2.002 11/16 0.718 0.658 0.093 0.062
1-1/4 1.2500 1.2500 1.2390 2.0000 1.938 2.309 2,209 25/32 0.813 0.749 0.093 0.062
1.3/8 1.3750 1.3750 13630 2-3/16 2.1875 2.119 2,526 2416 27/32 0.878 0.810 0.093 0.062
1-1/2 1.5000 1.5000 1.4880 2-3/8 2,3750 2.300 2.742 2,622 15/16 0.974 0.902 0.093 0.062

SWhere specifying nominal sizes in decimals, zeros in the fourth decimal place shall be omitted, “'Finished™” as used in title refers to the quality of manufacture and the degree of tolerance

bproducts within the hot forged size range may have o reasonable swell for a distance of
up to two bolt diameters measured from underside of head. Maximum body dicmeter at the
swell shall not exceed 1.03 times basic bolt diameter for sizes up to ond including 3/4 in., and
1.02 times basic bolt diameter for sizes over 3/4 in,

1Y, threads. Finished heavy hex bolts shall have chamfered or round point, the
length of which shall not exceed 1%, threads.
Materials
Steel—Suitable properties for steel bolts are covered in SAE J429. Prod-
ucts shall normally conform to SAE Grades 2, 5, or 8 as specified by user.
Other Materials—Where specified, products may be made from brass,
corrosion resisting steel, aluminum alloy, or other materials as agreed upon by
the manufacturer and user.
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ond does not indicate that surfaces are completely machined.

Sizes to and including 2 in. are unified dimensionally, except for thickness and minimum body
diameter, with British and Canodian Standards,

Additional requirements given in the General Specifications shall apply.

Finish
Plain—Unless otherwise specified, bolts shall be supplied plain (unplated
or uncoated), as processed.
Plated—Where plating is specified, the thickness or quality of plating

shall be measured or tested on the side of the bolt d,
ccuments

Defects—Bolts shall be free from burrs, seams, la
other defects that affect serviceability.
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