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1 SCOPE. This standard defines, illustrates and specifies
allowable limits for the various types of surface discontinuities
that may occur during the manufacture and processing of bolts,
screws and studs, including heat treated machine screws, tap-
ping screws, and screw and washer assemblies (the washer
components of sems are excluded), in sizes 5 to 24 mm (No.
12 to 1 inch), inclusive, with lengths to 150 mm, inclusive, and
with specified minimum tensile strength of 830 MPa (120 000
psi) and greater, which are primarily intended for use in auto-
motive assemblies,

1.1 This standard does not include inspection sampling
requirements. It is intended that the purchaser shall specify, in
the original inquiry and purchase order, the inspection sam-
pling requirements which the producer must satisfy to
demonstrate the acceptability of bolts and screws with respect
to surface discontinuities.

2 TYPES OF SURFACE DISCONTINUITIES.

For the purpose of this standard, surface discontinuities on
bolts and screws are classified into ten “types,” and these are
defined as follows:

NOTE: The illustrations presented herein have been selected
to typically exemplify the different types of surface discontinu-
ities and are intended to apply correspondingly to other styles
of bolts and screws having similar features or configurations.

2.1 CRACK. A crack is a clean (crystalline) fracture passing
through or across the grain boundaries, without inclusion of
foreign elements, Cracks are normally caused by overstressing
the metal during forging or other forming operations, or during
heat treatment. Where parts are subjected to significant reheat-
ing, cracks are usually discolored by scale.

2.1.1 Quench cracks may occur during heat treatment due to
excessively high thermal and transformation stresses. Quench
cracks usually traverse an irregular and erratic course on the
surface of the bolt or screw. Typical quench cracks are shown
in Figure 1.

2.1.2 Forging cracks may occur during the cut-off or forging
operations and are located on the top of the head of screws and
bolts. Typical forging cracks are shown in Figures 2A and 2B.

2.2 SEAM. A seam is a narrow continuous discontinuity in
the metal. Seams are generally inherent in the raw material
from which the bolt or screw is made. Seams in bolts and
screws are usually straight or smooth-curved line discontinui-
ties running generally parallel to the product axis. A typical
seam is shown in Figure 3.

2.3 BURST. A burst is an open break in the metal. Bursts
may occur at the flat of the head of bolts or screws or at the

periphery of flanged or circular head products. Typical bursts
are shown in Figure 4,
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FIGURE 1 - TYPICAL QUENCH CRACKS
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Note: Forging cracks on top of head or flange which indicates a potential for intersecting; which extend from the socket or
recess to the edge of head; or which break over the corners of wrenching features or the bearing face are non—permissible
discontinuites. Other forging cracks are permissible discontinuites if within the limitotions specfied under 3.3.
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FIGURE 2A - TYPICAL FORGING CRACKS IN HEADS OF BOLTS AND SCREWS

2.4 SHEAR BURST. A shear burst is an open break in the
metal located at the periphery of flanged bolts and screws and
approximately at a 45 degree angle to the product axis. Shear
bursts occur most frequently with flanged products and are due
to overstressing the metal during forging. Typical discontinui-
ties of this type are shown in Figure 4.

2.5 VOID. A void is a shallow pocket or hollow on the sur-
face of the bolt or screw due to non-filling of metal during
forging or upsetting. Typical voids are shown in Figure 5.

2.6 LAP. A lap is a fold-over of metal in the threads of
screws and bolts. If laps occur, they generally show a pattern

of consistency between the product; i.e., laps will be identi-
cally located and with the same direction of traverse between

all products. Typical laps in external screw threads are shown
in Figure 6A.

2.7 FOLD. A fold is a doubling over of metal which may
occur during the forging operation. Folds may occur at or near
the intersection of diameter or configuration changes. Typical
folds are shown in Figure 7.

2.8 TOOL MARKS. Tool marks are longitudinal or circum-
ferential grooves of shallow depth produced by the movement
of manufacturing tools over the surface of the bolt or screw.
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Typical tool marks are shown in Figure 8.

2.9 NICK OR GOUGE. A nick or gouge is an indentation
on the surface of a bolt or screw, produced by forceful abra-

sion or the impact of product coming into contact with other
product or processing equipment during the manufacturing and
packaging operations.

FORGING CRACKS ON BOTTOM FORGING CRACKS ON SIDES OF 0.107
OF SOCKET NOT IN AREA OF SOCKET ABOVE 0.10T FROM

KEY ENGAGEMENT B8OTTOM OF SOCKET
FORGING CRACKS
BELOW 0.10T FROM
BOTTOM OF SOCKET
|

Note: Forging cracks on bottom surface of scket away from area of key engagesment and on surface of socket above 0.10T
from bottom of socket are permissible discontinuites if within the limits specified in 3.3.4. Other forging cracks occuring ot
base of socket, below 0.10T from bottom of socket, ore non-permissible discontinuities.
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FIGURE 2B - TYPICAL FORGING CRACKS IN HEXAGON SOCKETS
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- SEAM, USUALLY A STRAIGHT OR A
SMOOTH-CURVED LINE DISCONTINUITY
RUNNING LONGITUDINALLY

Note: Seems are permissible discontinuities if within the limits spacified in 34,

FIGURE 3 — TYPICAL SEAM

3 LIMITS FOR SURFACE DISCONTINUITIES.

3.1 LETTER DEFINITIONS. Throughout the following
requirements, D designates the nominal size (basic major
diameter of thread) of bolts, screws and studs, except for bolts
and screws with shoulders, in which case D designates the
largest shoulder diameter. F designates the nominal flange
diameter or the head diameter of products having circular
heads. T designates the actual (measured) key engagement
depth in socket screws. For metric-series products, use milli-
meter; for inch-series products, use inch.

NOTE: The illustrations referenced for each of the following
requirements are chosen to exemplify the typical respective
discontinuity and are intended to apply correspondingly to
other styles of bolts and screws having similar features or con-
figurations.

3.2 QUENCH CRACKS. Quench cracks of any depth, any
length, or in any location are not permitted (see 2.1.1 and
Figure 1).

3.3 FORGING CRACKS.

3.3.1 Forging cracks located on the top of head or flange of
bolts or screws with a traverse indicating a potential to inter-
sect, cracks connecting a socket or recess drive provision with
the edge of the head, and cracks which break over corners of
wrenching features are not permissible discontinuities (see
2.1.2 and Figure 2A).

3.3.2 Forging cracks on the top of heads embodying hexagon
or double hexagon (12-point) driving features or without any
driving provision shall not exceed a length equal to 1.0D or a
depth equivalent to 0.010D + 0.20 mm. Forging cracks which
extend not more than one-half the distance between the edge
of the head and a socket or recess drive provision and other
cracks occurring on the top surface of head or flange, the bear-
ing face or the fillet area (only one crack in a longitudinal
direction at junction of head and shank is acceptable on socket
head cap screws) shall not exceed a depth equivalent to
0.030D or 0.13 mm, whichever is greater. For cracks on the
periphery of circular heads, the maximum depth may be equal
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