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1 SCOPE. This standard defines, illustrates, and speci-
fies ‘allowable limits for various types of surface
discontinuities that may occur during the manufacture and pro-
cessing of metric-series nuts, in sizes 6 through 25 mm and
inch-series nuts, in sizes 1/4 through 1 inch which are prima-
rily intended for use in automotive 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 nuts with respect to surface
discontinuities.

2 TYPES OF SURFACE DISCONTINUITIES.
For the purpose of this standard, surface discontinuities on

nuts are divided into eleven “types” and these are defined as
follows:

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

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

2.1.2 Forging Cracks. May occur during the cut-off or forg-
ing operations and are located on the top and bottom face of

the nut, and at the intersection of the face and flat. Typical
forging cracks are shown in Figure 4.

2.1.3 Locking Element Formation Cracks. May occur due to
the application of pressure against the nut when introducing
the locking element into prevailing torque nuts. Cracks of this
type are usually located in the vicinity of the locking element
and may either be on the internal or external surface. Typical
locking element formation cracks are shown in Figure 2.

2.1.4 Washer Retainer Crack. A washer retainer crack is an
opening in a lip or hub of metal used for captivating a washer
on a nut. Washer retainer cracks may occur when pressure is
applied to the lip or hub during assembly of the washer. Such
cracks are limited to the contour of the hub or lip used for

retaining purposes. Typical washer retainer cracks are shown
in Figure 9.

2.2 SEAMS. A seam is a narrow continuous discontinuity in
the metal. Seams are generally inherent in the raw material
from which the nut is made. Seams in nuts are usually straight
or smooth-cured line discontinuities running generally parallel
to the nut axis. Typical seams are shown in Figure 8.

2.3 BURSTS. A burst is an open break in the metal. Bursts
may occur at the periphery of flanged nuts. A typical burst is
shown in Figure 3.

2.4 SHEAR FAILURES. A shear failure is an open break in
the metal, located at the periphery of flanged nuts and approxi-
mately at a 45 degree angle to the nut axis. Shear failures
occur most frequently with flanged nuts and are due to over-
stressing the metal during forging. A typical shear failure is
shown in Figure 3.

QUENCH CRACK IN THREADS

QUENCH CRACK

Note: Quanch cracks of sny depth, any length, or in any location on a nut are non-permissible discontinuities.

QUENCH CRACK IN THREADS

QUENCH CRACK —-/

FIGURE 1 - TYPICAL QUENCH CRACKS
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INTERNAL CRACKS EXTERNAL CRACK

Note: Locking element cracks located on the extermnal or
internal surface of the nut are permissible discontinuities
if within the limits specified in 3.3,

FIGURE 2 - TYPICAL LOCKING ELEMENT
CRACKS ON PREVAILING-TORQUE NUTS

@

SHEAR FAILURE
Note: Bursts ars permissible discontinuities if within the
limits specified in 3.4,
Shear fallurss are permissible discontinuities if within the
limits specified in 3.5
FIGURE 3 - TYPICAL BURST AND SHEAR

FAILURES ON FLANGED NUTS

2.5 FOLDS. A fold is a doubling over of metal which may
occur during the forging operation. Folds in nuts may occur at
or near the intersection of diameter changes or on the top or
bottom face of the nut. Typical folds are shown in Figure 7.

2.6 VOIDS. A void is a shallow pocket or hollow on the sur-
face of the nut due to non-filling of metal during forging.
Typical voids are shown in Figure 6.

2.7 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 nut. Typical tool
marks are shown in Figure 5.

2.8 NICKS OR GOUGES. A nick or gouge is an indentation
on the surface of a nut, produced by forceful abrasion or the
impact of product coming into contact with other product or
manufacturing equipment during manufacture.

3 LIMITS FOR SURFACE DISCONTINUITIES.
Throughout the following requirements, D designates the nom-
inal size (basic major diameter of thread of nut). F designates
the nominal flange diameter. For metric-scries nuts use milli-
meter, for inch-series nuts, use inch.

3.1 CRACKS.

FORGING CRACKS IN TOP OR BOTTOM FACE

FORGING CRACKS AT INTER-
SECTION OF FACE AND FLAT

Nota: Forging cracks wra permissible discontinuities if
within the limits specified in 3.1.2,

FIGURE 4 - TYPICAL FORGING CRACKS

3.1.1 Quench Cracks of any depth, any length, or in any loca-
tion, are not permitted. (See 2.1.1 and Figure 1)

3.1.2 Forging cracks are permissible discontinuities providing
that nuts with forging cracks, in addition to meeting the dimen-
sional requirements detailed below, do not exceed the
discontinuity depth specified in 4.1.2.

3.1.2.1 Forging cracks located in the top and bottom face of
nuts are permissible discontinuities providing that (a) there are
no more than two forging cracks which extend from the tapped
hole across the full width of the faces; (b) no forging crack
extends into the tapped hole beyond the first full thread, and
(c) the width of any forging crack does not exceed 0.20 mm
(0.008 in.) plus 0.010 D.
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