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GENERAL MOTORS AUTOMOTIVE FASTENER DESIGN STANDARDS

) HEXAGON BOLTS
{GM 280-M AND GM 300-M STEEL|

DESIGN GUIDANCE DATA

APPLICATION: Hexagon Bolts, in general, shall be used for
all structural attachments and for applications involving
sizes 1/4 inch and larger where achievement of a controlled
clamping force in the assembled joint 1s desirable.

Materials: GM 280-M and GM 300-M steel bolts shall be speci-
Tied for all production and service requirements. GM 300-M
bolts shall be used for all applications requiring ultimate
tensile strengths of 150,000 psi minimum, and/or where it is
desirable from a fatigue standpoint to achieve a higher
spring rate by using a smaller diameter bolt of greater
strength. GM 280-M bolts shall be used for all other appli-
cations.

Finishes: Phosphate is the preferred finish for hexagon
bolts and shall be specified unless other considerations
necessitate deviation.

Zinc finish may be required to satisfy electrical grounding
or appearance condltions and, in such cases, the fastener
engineer shall be consulted for applicable part numbers.

Plain bolts may be specifled only for areas not susceptible
to ¢corrosion or where finishes might contaminate fluilds
and for application on external surfaces that will be sub-
Jected to painting subsequent to assembly. The fastener
englneer should be consulted in regard to such deviation
and for part numbers.

TOOL DATA: The envelope dimensions for the largest power
driver sockets that are normally avallable for installing
these fasteners are given on Page VZ-1.101 for reference in
providing the necessary clearances in the overall design.

GENERAL DATA

GENERAL: Complete dimensional and general specifications
pertaining to this product are published in the GM Engineer-
ing Standards. However, all data considered to be essential
for design layout and detalling purposes is provided on Page
VB-1.101 or 1n the following:

Head: The top of head shall be flat and chamfered. The
dlameter of chamfer circle shall be equal to the specified
maximum width across flats wilthin & tolerance of minus 15
per cent.

The bearing surface shall be flat and either washer faced
or have chamfered corners. The diameter of bearing surface
shall be equal to 95 per cent of specified maximum width
across flats within a tolerance of plus andminus 5 per cent.
The plane of the bearing surface shall be square with the
axls of bolt (determined over a length under head equal to
1.5 times the basic bolt diameter) within 2 degrees.

The axis of the head shall be concentric with the axis of
bolt (determined over a length under head equal to 1 bolt
diameter) within a tolerance equal to 3 per cent (6 per cent
TIR) of the specified maximum width across flats. Actual
width across flats of hexagon shall be not less than the
specified minimum limit between two planes, perpendicular
to axis of bolt, spaced at dilstances equal to .25 and .75
times the minimum head thickness from the bearing surface.
The specified maximum width aeross flats shall not be ex-
ceeded.

Body: The diameter of the body on bolts for which the body
ength Lp 1s applicable shall be within limits tabulated,
Por bolts threaded to head, the diameter of unthreaded shank
under the head shall not exceed the specified maximum body
diameger nor be less than the minimum pitch diameter of the
thread.

Length: The length of bolt shall be'measured, parallel to
axls of bolt, from the bearing surface of the head to the
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extreme end of bolt. The tolerance on bolt length shall
be unilateral and minus as tadbulated below:

/4 7/16 9/16
Nominal Size Range to and to

3/8 172 3/4
Nominal Length Range ‘Tolerance on Length
Up to 1, incl -.03 -.03 -.03
Qver 1 to 2-1/2, incl . -.08 -.06 -.08
OQver 2-1/2 to U, irnel -.06 -.08 -.10
Qver 4 to €, incl -.10 -.10 -.10
over 6 -.18 -.18 -.18

Threads: Unified Standard, Class 24, limits shall apply to
plain Tinish (unplated) bolts and to plated bolts before
plating. For bolts having additive finish, the maximum
dlameters of Class 2A may be exceeded by the amount of the
allowance; the basic diameters (Class 2A maximum diameters
plus the allowance) apply to bolts after plating. .

Length of Thread: The length of the thread on bolts shall
be controlled by the grip gaging length Lg and the body
length Lp as delineated below:

Grip gaging length Lg 1s the maximum length, measured paral-
lel to the axls of bolt, from the bearing surface of the
head to the first complete (full-form) thread under head

(to the face of a GO thread ring gage having thread counter-
sink and/or counterbore removed, or otherwise compensated
for, which has been assembled by hand as far as thread will
permit). It represents the minimum design grip length on

the bolt. Maximum grip gaging length values shall be deter-
mined from the formula:

%L = L - L7

Body length Lg is the minimum length, measured parallel to
the axis of bolt, of the unthreaded portion of the shank.
Values for Lp shall be determined from the formula:

¥lp = Lg - ¥

*Where: D = Basic dlameter of the bolt

L = Nominal length of the bolt

Lt = Basic thread length (Reference, see tabulation)
2D + .250 inch - where L 1s 6 inches or less
2D + .500 inch - where L 1s over 6 inches

Y = Length equivalent to five times the piteh of
the UNC thread for respective size to provide
for tolerance on full form threads and incom-
plete runout threads. (See tabulatlon)
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Thread Length
Nominal Ref Unthreaded

Size Length Length

For Bolt Lengths

6 in. Over

or Less 6 in. Max Ref
174 .750 1.000 : 125 .250
5/16 .875 1.125 .139 .278
3/8 1.000 1.250 .156 .312
7/16 1.125 1.375 179 .357
172 1.250 1.500 .192 .385
9/16 1.375 1.625 .208 417
5/8 1.500 1.750 .227 454
3/4 1.750 2.000 .250 .500

1 Values for U are mﬁ““‘

For bolts of short lengths, whers Lg is equal to or less
than ¥, the full form threads shall extend ss close to the
head as practicable and the length of unthreaded shank,
measured with a thread ring gage (see paragraph describing
(Continued on followimg page)
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GENERAL MOTORS AUTOMOTIVE FASTENER DESIGN STANDARDS

HEXAGON BOLTS
(GM 280-M AND GM 300-M STEEL)

GENERAL DATA (CONT)

Lg, shall not exceed the U value tabulated for the respec-
tive thread series.

Thread Runout and Shank Straightness: The runout of thread
(angularity and eccentricity) and the straightness (bow of
shank) characteristics of bolts having nominal lengths up

to and including € inches shall conform to the gaging re-
quirements set forth under Thread Runout Gages and Gaging

on Page B-200.101. For bolts of longer lengths, conformity
of thread runout and shank straightness limitations shall be
determined separately. Thread runout by use of the gages

on Page B-200.101, as instructed thereon, and straightness
of shank to the following limits by use of the gage shown

on Page B-200.102, or eguivalent means. The maximum allow-
able camber per inch of bolt length shall be .006 inch for
nominal lengths over 6 to 12 inches, inclusive; and .008
ineh for nominal lengths over 12 to 24 inches, inclusive.

Point: Unless otherwise specified, end of bolt shall be
chamfered from 2 diameter approximately .016 inch below
the minor diameter of the thread to produce a length of
chamfered or partiazl thread equivalent to .5 to 1.5 times
the pitch of the thread. The end of the point shall be
flat, except where pointed blanks are used, the slight
rim resulting from roll threading shall be permissible.
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GENERAL MOTORS AUTOMOTIVE FASTENER DESIGN STANDARDS

HEXAGON BOLTS
(GM 280-M STEEL)’
PREFERRED PART NUMBERS

Nominal Size t/4 5/16 3/8 7/186 1/2 9/16 5/8 3/4
Threads Per Inch 20 18 16 14 13 12 1 10
L Length Finish! GM PART NUMBERS - GM 280-M'STEEL, CLASS 2A THREAD
12 Phosphate Coated 9419000 9419029 9419049
3/a Phosphate Coated 9419004 9417950 9L18967 9419071
. Phosphate Coated 9419006 9418918 5418822 9419073 9419097
1-1/4 Phosphate Coated 9419008 9419032 9418994 9419075 9419099 9419124 9419151
1-1/2 Phosphate Coated 9419010 9419034 3418968 9419077 9419101 9419126 9419153 9427403
1-3/4 Phosphate Coated 9419012 9418992 9419054 9419079 9419103 2419128 9419155 271926
2 Phosphate Coated 9419014 9419037 9419056 9419081 9419105 9419130 9419157 271928
2-1/4 Phosphate Coated 9419039 9418995 9419083 9419107 9419132 9419159 271929
2-1/2 Phosphate Coated 9l4igohl 9419059 9419085 9419109 9419134 9419161 271930
2-3/4 Phosphate Coated 9419043 9419061 9419087 9419111 9419136 9419163 9424139
3 Phosphate Coated 9418993 9418847 9419089 9419113 9419138 9419165 271932
3-1/4 Phosphate Coated 9419045 9419063 9418966 9419114 9419139 9419166 271933
3-1/2 Phosphate Coated 9419046 9419064 9419090 9419115 9419140 9419167 271934
3-3/4 Phosphate Coated 9419047 9419065 9“1.9091 9419116 9419141 9419168 9425539
s Phosphate Coated 9415048 9419066 9419092 9419117 9419142 9419169 271936
4-1/4 Phosphate Coated 9419185 9419193 9419201 9419209 9419170 271937
4-1/2 Phosphate Coated 9419186 9419194 9419202 9419210 9416171 9425683
a-3/4 Phosphate Coated 9419187 9419195 9419203 9419211 9419172 271939 '
5 Phosphate Coated 9419188 9419196 9419204 9419212 9419173 271840
5-1/4 Phosphate Coated 9419197 9419205 9419213 9419174 9430010
5-1/2 Phosphate Coated 9419198 9419206 9419214 9419175 9420355
5-3/a Phosphate Coated 9419199 9419207 9419215 9419176 ' 9430011
6 Phosphate Coated 9419200 9419208 9416216 5419177 9L21544

1 Refer to Application under Design Guidance Data on Page VB-1.102.
For Preferred Part Numbers GM 300-M steel bolts see Page VB-1.128,
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