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GENERAL MOTORS ENGINEERING STANDARDS Engineering

METRIC ROUND HEAD SQUARE NECK BOLTS

GENERAL SPECIFICATIONS
B120
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For design reference purposes only, not a controlling limitation on product.
Metric Round Head Square Neck Bolts must conform to General Specifications.
1 SCOPE. This standard conforms in all essentials with 4 HEAD. The following requirements supplement the

the American National Standard, ANSI B18.5.2.2M — Metric
Round Head Square Neck Bolts. It requires, however, that the
end of the bolt be processed to facilitate assembly. These bolts
are intended for use in applications where the square neck will
be engaged in wood, plastic or metal components.

2 REFERENCED STANDARDS.

tabulated dimensions and shall apply to the respective features
of the heads on the bolts.

4.1 HEAD PERIPHERY. The periphery of the head may be
somewhat irregular but shall be round within the specified
maximum head diameter and minimum bearing surface diame-
ter. The edge may be rounded or flat providing the limits for
head edge thickness, measured at the minimum bearing surface
diameter, are maintained.

GMS500M B210
ANSI B18.2.3M B220 .
ANSI B18.5.2.2M X100 4.2 HEAD HEIGHT. The head height shall be measured,

ASME BI1.13M

3 IDENTIFICATION.  Bolts shall be permanently and
legibly marked with the manufacturers identification and prop-
erty class symbol on the top of the head in accordance with the
respective material specifications. The property class symbol,
in addition to indicating the bolt strength Ievel, also serves to
identify the product as being metric.

parallel to the axis of bolt, from the top of the head to the bear--
ing face. The spherical top surface of head may be underfilled
over a circular area, concentric with the bolt axis, having a
diameter equal to or less than the basic bolt diameter providing
the specified head height is maintained.

4.3 BEARING SURFACE. The bearing surface of the head
shall be reasonably flat and perpendicular to the axis of the
bolt. Unless otherwise specified by the purchaser, a slight die
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B120

seam fin extending across the bearing surface and not exceed-
ing a height of 0.5 mm shall be permissible.

5 FILLETS. The fillets at the junction of the head with
the square neck and the square neck with the bolt shank shall
be within the tabulated limits on all carbon steel bolts. For
bolts made from corrosion resistant steels or nonferrous mate-
rials, the maximum fillet size may be increased, subject to
agreement between the manufacturer and the purchaser.

6 SQUARE NECK. The following requirements shall
supplement the tabulated dimensions on the respective features
of the square neck on bolts:

6.1 SQUARE NECK DEPTH. The depth of the square neck
shall be measured, parallel to the axis of bolt, from the bearing
face of the head to the plane where the corner chamfer on the
end of square would intersect the basic bolt diameter.

6.2 CORNER DEPTH. The comner depth of the square neck
shall be measured at the corner of the square, from the under-
side of the head to the plane furthest from the head at which
the width across comers of the square is within the specified
dimensions.

6.3 CORNER FILL. The width across corners of the square
neck, measured at the plane of the minimum corner depth,
shall be equal to or greater than O min over at least two oppo-
site corners and equal to or greater than O min minus 0.3 mm
for sizes M5 and M6, minus 0.4 mm for sizes M8 through
M14, and minus 0.5 for sizes M16 through M24; over any two
opposite comners. A fin or die seam occurring on the corners of
the square within the specified maximum width across comers
dimension shall be permissible.

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

M5 M10 M20

Nominal Size Range thru thru and
M8 M16 M24

Nominal Length Range | Tolerance on Length, mm ()

Up 1o 50 mm, incl | 08 1.3 2.0
Over 50 to 80 mm, incl 1.0 1.5 25
Over 80 to 120 mm, incl 1.1 1.8 3.0
Over 120 to 180 mm, incl 2.0 20 35
Over 180 to 240 mm, incl 4,0 4.0 4.0
Over 240 mm 5.0 5.0 5.0

7.1 STRAIGHTNESS. The shank of bolt shall be straight
within a maximum camber at maximum material condition of

0.006 mm per mm of bolt length for bolts having nominal
lengths of 300 mm, or shorter, and of 0.008 mm per mm of
bolt length for bolts having nominal lengths over 300 mm to
600 mm. Conformance with straightness limitations may be
checked by use of the gage and gaging procedure given in
specification B200, or equivalent means.

8 BODY DIAMETER. Bolts which are not threaded over
the full length (to neck) shall have a reduced diameter body
conforming to the tabulated limits for E. For bolts threaded to
the neck, the diameter of the unthreaded portion of shank shall
not be less than the specified £ minimum diameter. For bolts
over 150 mm nominal length, there may be a reasonable swell,
fin or die seam on the body adjacent to square neck not to
exceed the basic bolt diameter by the following: 0.50 mm for
MS, 0.65 mm for M6, 0.75 mm for sizes M8 through M14,
1.25 mm for M16, and 1.50 mm for sizes M20 and M24.

9 THREADS. Threads shall conform to ASME B1.13M,
Metric Screw Threads - M Profile (See Specification X100)
The Class 6 g tolerance shall apply to plain finish (unplated or
uncoated) bolts. For bolts with additive finish, threads may be
produced undersize before coating to accommodate the coating
thickness, provided the finished product (after coating) meets
all specified mechanical properties. For bolts with additive fin-
ish, the thread profile after coating is subject to acceptance
using a basic size (tolerance h) GO thread gage for maximum
material. A tolerance 6g thread gage shall be used for mini-
mum material, LO or NOT GO. Unless permitted otherwise by
purchaser, bolts in sizes up to M20 inclusive and lengths up to
150 mm inclusive, shall be roll threaded.

10 LENGTH OF THREAD. The length of thread on
bolt shall be controlled by the grip gaging length L max as set
forth in the following:

10.1 GRIP GAGING LENGTH. The grip gaging length L,
max is the distance, measured parallel to the axis of bolt, from
the plane of the bearing surface of head to the face of a non-
counterbored or non-countersunk standard GO thread ring
gage assembled by hand as far as the thread will permit. It rep-
resents the minimum design grip length of the bolt and shall be
used as the criterion for inspection. For bolts of nominal
lengths longer than listed in Column L of Table 1, the values
for L, max shall be as tabulated in specification B210 for the
respective diameter-length combinations. The maximum grip
gaging length, as calculated and rounded off to one decimal
place, for any nominal bolt length longer than that shown in
Column L of Table 1 shall be equal to the nominal bolt length
minus the basic thread length specified therein. (L; max = L
nom - L).

10.1.1 All belts having nominal lengths equal to or less than
those listed in Column L of Table 1 shall be threaded for full
length (to neck). For bolts that are threaded full length, the
maximum grip gaging length shall not exceed the values for L

as specified in Table 1. v
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