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NES Surface Discontinuities — Nuts Revised 2001

1. SCOPE

1.1 This Standard specifies the permissible surface defects for 5 mm ¢ min. hexagonal nuts, and square
nuts, as specified in NES Standards.

1.2 Where the permissible limits for surface discontinuities indicated in clause 2 occur, the minimum values
for the mechanical and functional properties specified in NES, as appropriate, should still be met. In addi-
tion, the dimensional requirements of the appropriate product standard shall meet the requirements.

Remarks: 1. The figures in clause 2 are examples only; they also apply correspondingly to other types of
nuis.
2. The individual figures show the surface discontinuities exaggerated in some cases for clarity.

- 2. TYPES, CAUSES, APPEARANCE AND LIMITS OF SURFACE DISCONTINUITIES

2.1 Cracks

A crack is a clean (crystallographic) fracture passing through or across the grain boundaries and may
possibly follow inclusions of foreign elements. Cracks are normally caused by overstressing the metal dur-
ing forging or other forming operations, or during heat treatment, or may have been present in the raw ma-
ferial.

2.1.1 Quench cracks

Cause Qluench cracks may occur during heat treaiment. Such cracks usually appear as irregular
and branched pathways on any surface of the nut.
Quench crack at thread section
‘ Quench crack
Appearance
Cuench crack

Quench crack at concave

section {difficult {o find) Quench crack
Limits Quench cracks of any depth, any length, or in any location are not permitted.

Applicable and Reference Standards: See page B.
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2.1.2 Forging cracks and inclusion cracks

Wi L
TiL R

: Forging cracks may occur during the cut-off or forging operatlons and are located only in
Cause the top and bottom face of the nuts or in the intersection of the face and flat.
Inclusion cracks are caused by non-metallic inclusions inherent in the raw material.

R

Inclusion crack at top or bottom Forging crack at lop
face ar thread section or bottom face

%

Appearance :
Crack
2
Cracks located in the top and bottom faces shall be permitted, provided that:

— there are no more than two forging cracks which extend across the full width of the

bearing face. neither of which shall exceed a depth of 0. 05d("): in the case of flange

nuts, cracks in the area between s(*} and dw( ) are not permitted;
Limits — no crack extends into the tapped hole beyond the first fuII thread;

= no crack in the first full thread exceeds a depth of 0. 5H1( ¥,
Notes (' ) d: nominal thread diameter
( ) s: width across flats
( } dw: diameter of the bearing face
( ) Hy: relative height of nut basic profile (H1: 0.541P, P: Thread pitch)

2.1.3 Cracks in the locking element of all metal prevailing forque type nuts,

Cracks in the locking element of all metal prevailing torque type nuts may occur during the

Cause cut-off, forging or deflecting process, and are either on the exlernal or internal face,

Crack at internal face

Crack at external face

Appearance

Cracks in the locking element resuliing from the forging process shall be permitted, pro-
vided that all mechanical and functional requirements are met and that
- there are no more than two cracks which extend the full width of the crown circle. neither
of which shall exceed a depth of 0.05d ( )
Limits — no crack extends into the tapped hele beyond the first full thread;
- no crack in the first fuil thread exceeds a depth of 0. 5H1( Y;
Cracks i in the locking element resulting from deflecting process are not permitted.
Notes ( ) d: nominal thread diameter
(%) Hy: relative height of nut basic profite (Hq: 0.541P, P: Thread pitch)
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2.1.4 Cracks in the washer retainer
A crack in the washer retainer is an opening in a lip or hub of melal used for securing a washer on a nut.

Cause Washer retainer cracks may occur when pressure is applied to the lip or hub during as-
sembly of the washer,
Cracks in the washer retainer
Appearance
Limits Washer retainer cracks are permissible if limited to the coniour of the lip or hub used for
retaining purposes, provided that the washer is securely held and able to rotate freely.

4 2.2 Shear bursts

Bursts and shear bursts are open breaks in the surface of the metal.

Shear bursts oceour, for example, during forging operations on the external surfaces of
Cause nuts and at the periphery of flange nuts. Shear bursts are located at approximately 45° to
the axis of the nut.

Appearance

Shear bursts

. No shear burst in the flats of hexagon nuts shall extend into the bearing faces of the nut or
- crown circle of the flange nut. Shear bursts occurring at the intersection of two wrenching
flats shall not reduce the width across corners below specified minimum values.
No burst or shear burst located at the intersection of top or bottom face with a wrenching
flat shall have a width greater than [0.25 + 0.02 5(1)] mm.
Bursts and shear bursts at the periphery of the flange of flange nuts are allowed, provided
that they do not extend into the minimum diameter of the bearing face, dw and that the
width of the burst does not exceed 0.08dc (7).
Notes (') s: width across flats

(*) de: flange diameter

Limits
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