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GENERAL MOTORS ENGINEERING STANDARDS Engineering

METRIC HEX BOLTS
GENERAL SPECIFICATIONS
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™ Body HexWidh | Hex Widh Head Wronehhg‘ e o
gg Pheh Dia Across Flats |  Across Comers Heigit Height Thicknss Ol
Max | Min | Max | Mn | Max | Min| Max | wmin Mo | Max | Wi Min
M5} 08 5.00 482 | 8.00 7.78 9.24 8.79 3.65 338 24 05 02 7.0
M6l 1 8,00 5.82 10.00 9.78 11.55 11.08 415 3.8 2.8 05 02 8.9
M8 128 8.00 1.78 13.00 12.73 15.01 14.38 5.50 5.10 3.7 0.6 0.3 11.6
M10] 1.5 10,00 9.78 15.00 14.73 17.32 16.76 6.63 6.17 4.5 0.6 0.3 13.6
Mmiz| 17s) 1zoo | n| 1800 | 173 | 2078 | 200 | 76| 724 52 06 | 03 16.6
Mi4| 2 14.00 13.73 21.00 | 20.67 24251 2338 9.00 8.51 6.2 0.6 03 19.6
Ml6| 2 16.00 15.73 2400 | 23.67 21.71 26.78 10.32 9.68 1.0 0.8 04 2.5
M0} 28 20.00 19.67 30.00 29.16 34.64 32.95 1288 ¢ 12.12 3.8 0.8 04 217
M24| 3 240 | 67| 3600 | 35.00 | 4157 | 39.55| 1544] 14.56 10.5 0.8 0.4 33.2
M30] 35 30.00 | 29.67 46.00 | 45.00 5.12 50.85 1948 | 1792 13.1 0.8 04 42.7
M36) 4 36.00 35.61 55.00 53.80 63.91 60.79 2338 | 21.62 . 158 0.8 0.4 51.1
Mé2] 45 42.00 | 41.38 65.00 | 62.90 75.06 7. 2697 ] 25.03 182 1.0 05 59.8
M4B{ 5 48.00 | 47.38 75.00 | 72.60 86.60 82.76 3107 | 28.93 210 1.0 0.5 '69.0
M56] 535 56.00 55.26 85.00 £2.20 98.15 911N 36.20 | 33.80 s 1.0 0.5 78.1
.

Metric Hex Bolts must conform to General Specifications.

1 SCOPE. This standard covering Metric Hex Bolts con- 2 REFERENCED STANDARDS.
forms in all essentials with the American National Standard,
ANSI B18.2.3.1M - Metric Hex Cap Screws, and recognizes

the M10 size with 15.0 mm hexagon width across flats which GM500M B210
differs from the ISO Standard M10 size having a 16.00 mm AgIBS/IIEBIS.Zfl\.AlM B2§040 4
head width. However, bolts of all sizes conforming to this ‘];‘200 Bl %(Sl 00 1

standard are considered to be functionally interchangeable with
bolts produced to the ISO 4041standard and shall be specified
for all new metric designs.
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3 IDENTIFICATION. Bolts shall be permanently and TABLE 1 (mm)

legibly marked with the manufacturer’s identification and

property class symbol on the top of the head in accordance Total | El

with the respective material specifications. When markings are Head True | Runout Circular

raised, the total head height (head plus markings) shall not Position of Runout Body Dia

exceed the specified maximum head height plus 0.1 mm for i

MS and M6 bolts, 0.2 mm for M8 and M10 bolts, 0.3 mm for 1;‘"1’: ?I"ag.ce gegmg Thof 4 :;; B:;“;

M12 and M14 bolts, and 0.4 mm for M16 and larger bolts. 0 one Lia urlace rea cade

The property class symbol shall also serve to signify that the Size (RFS) (FIM) to Shank | To Head

product is metric. Max Max Max Min
M5 0.35 0.22 0.48 4.36

4 HEAD. The following requirements supplement the M6 0.44 0.25 0.58 521

tabulated dimensions with respect to the head on the bolts. M8 0.56 0.28 0.58 704

4.1 TOP OF HEAD. The top of head shall be full form and '

chamfered or rounded. The diameter of the chamfer circle or M10 0.70 0.31 0.58 8.86

the start of rounding shall be equal to the specified maximum Mi2 0.84 0.35 0.70 10.68

width across flats within a tolerance of —15%. Ml4d 0.98 0.39 0.70 12.50

4.2 HEAD HEIGHT. The head height shall be measured, ~ M16| 112 0.43 0.70 14.50

parallel to the axis of bolt, from the top of the head to the

plane of the washer face. M20 1.40 0.53 0.85 18.16

4.3 WRENCHING HEIGHT. Th hing height shall be  Lae 168 0.69 0% 2180

. . The wrenching height s

the distance, measured parallel to the axis of bolt at a corner of M30 2.10 0.78 0.84 27.48

the hexagon, from the plane of the bearing surface to the last M36 252 093 1.00 33.12

plane of full-formed hexagon, i.e. the plane closest to the top

of the head at which the width across corners of the hexagon is M42 294 1.09 1.00 38.78

within the specified limits. M48 3.36 1.25 1.00 44.43

4.4 HEAD SIZE AND POSITION. The width across flats of ~ Mool 3.92 147 1.20 32.09

head shall be measured, perpendicular to the axis of bolt, over-
all between opposite sides. The axis of the head shall be
located at true position with respect to the axis of bolt (deter-
mined over a distance under the head equal to one bolt
diameter) within a tolerance zone having a diameter as speci-
fied in Table 1.

4.5 BEARING SURFACE. The bearing surface shall be flat
and washer faced. The diameter of bearing surface shall not
exceed the width across hexagon flats nor be less than the
specified minimum washer face diameter. For reference pur-
poses, measurement of bearing surface diameter shall be taken
at mid-thickness of the washer face. The plane of the bearing
surface shall be perpendicular to the axis of the body within
the total runout specified in Table 1. The measurement of bear-
ing face runout shall be made as close to the periphery of the
washer face as possible while the bolt is held in a collet or
other gripping device at a distance equal to one bolt diameter
from the underside of the head.

5 UNDERHEAD FILLET. The fillet at the junction of
head and shank shall conform to the following requirements
for the respective short (threaded full length) and long (lengths
to which LB and LG controls apply) bolt length categories.

5.1 SHORT BOLTS. For bolts threaded full length, the fillet
shall be a smooth and continuous concave curve lying within
the envelope established by a true radius tangent to the under-
side of the head, at a point no less than one-half of Ela
minimum from the axis of bolt, and to the minimum shank
diameter; and a smooth multi-radius curve tangent to the
underside of head, at a point no greater than one-half of Ea
maximum from the axis of bolt, and blending into the maxi-
mum shank diameter at a distance not exceeding L» maximum
from the head. No radius in the fillet profile shall be less than
the specified R minimum. Refer to Figure 1 and Table 2.
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5.2 LONG BOLTS. For bolts of lengths to which the LB and
LG controls apply, the fillet shall be a smooth concave curve
lying within the envelope established by a true radius of R
minimum tangent to the head and the minimum body diameter;
and a smooth multi-radius curve tangent to the bearing face at
a point no greater than one-half of Ea maximum from the axis
of bolt and tangent to the shank at a distance no greater than
La maximum from the underside of the head. No radius in the
fillet profile shall be less than the specified R minimum. Refer
to Figure 2 and Table 2.

6 BODY DIAMETER. The diameter of the body on bolts
which are not threaded full length shall be within the tabulated
limits for “E”. For bolts threaded full length, the diameter of
the unthreaded shank under the head shall not exceed the spec-
ified maximum body diameter E nor be less than the minimum
body diameter E/ shown in Table 1.

7 LENGTH. The length of bolt shall be measured, paral-
lel to the axis of bolt, from the bearing surface of the head to
the extreme end of the shank. The tolerance on bolt length
shall be tabulated as follows:

M5 M10 M20 M30
Nom Bolt Size Range thru thru thru and Over
MS8 M16 M24 M36 M36
Nom Bolt Length Tol on Length , mm (1)

Up to 10 mm, incl 0.3 0.3 - - -
Over 10 to 18 mm, incl 0.4 0.4 - - -
Over 18 to 30 mm, incl 0.4 0.4 0.7 - -
Over 30 to 50 mm, incl 0.5 0.8 1.3 1.5 -
Over 50 to 80 mm, inci 0.6 1.0 1.5 1.8 2.3
Over 80 to 120 mm, incl 0.7 1.1 1.8 2.0 3.0
Over 120 to 180 mm, incl 1.3 1.3 2.0 2.3 3.0
Over 180 to 240 mm, incl 2.3 2.3 2.3 3.0 3.0
Over 240 mm 3.0 3.0 3.0 3.0 3.0

/— FILLET S=ALL LIE WITHIN

/r‘ THIS ENVELOPE

3100-001(11/88)
FIGURE 1 - UNDERHEAD FILLET DETAIL FOR
. SHORT BOLT
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