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FOREWORD

The characteristics covered in SAE J1061 Section 4 are also covered in ISO 6157-1. The specified limits are similar, but
not necessarily equivalent, in the two documents.

1. SCOPE

This SAE Recommended Practice defines, illustrates, and specifies allowable limits for various types of surface
discontinuities that may occur during the manufacture and processing of bolts, screws, and studs in sizes through 24 mm
or 1 in diameter inclusive with lengths to 150 mm or 6 in inclusive, having specified minimum tensile strengths of 900 MPa
or 120 000 psi and greater, which are primarily intended for use in automotive assemblies.

1.1 The recommepnded prgr\fir\n does-notinclude incpnr\finn cgmpling rnqnirnmnnfe otherthanforreferee purposes.

2. REFERENCES
2.1 Applicable Puplication

The following publication forms a part of this specification to the extent specified herein:
21.1  ASTM Publication

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, Tel: 610-832-9585, www.astm.org.

ASTME 3 Standard Guide for Preparation of Metallographic Specimens
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3. TYPES OF SURFACE DISCONTINUITIES

For the purpose of this document, surface discontinuities on bolts, screws, and studs are divided into nine "types", defined
as follows:

3.1 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 operation, or during
heat treatment. Where parts are subjected to significant reheating, cracks usually are discolored by scale.

3.1.1  Quench Cracks

Quench cracks may occur during heat treatment due to excessively high thermal and transformation “gtresses. They

usually traverse an irregular and erratic course on the surface of the fasteners. Typical quench' ¢cracks are shown in
Figure 1.

QUENCH CRACK ACROSS TOP OF HEAD, QUENCH CRACK AT QUENCH CRACK,
USUALLY AN EXTENSION OF CRACK IN CORNER OF HEAD CIRCUMFERENTIAL
SHANK OR BIDE OF HEAD QUENCH CRACK AND ADJACENT TO

TRANSVERSE AT ROOT - FILLET ———
QUENCH QUENGHCRACK, SECTION
QUENCH CRACK A—-I CRACK AT/CREST OF THREAD
EXTENDING|RADIALLY MISSING
INTO FILLE
e
!
SECTION AaJ LONGITUDINAL QUENEH CRACK QUENCH CRACK ACROSS

WASHER FACE AND TO
DEPTH OF WASHER FACE

ROOT BETWEEN POINTS QUENCH CRACK THICKNESS

NOTE: Quench.cracks of any depth, any length, or in any location are not permissible di: invities.

FIGURE 1 - TYPICAL QUENCH CRACKS
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3.1.2 Forging Cracks

Forging cracks may occur during the cutoff or forging operations and are located on the top of the heads of screws and

bolts. Typical forging cracks are shown in Figure 2.

L FORGING CRACK ON TOP OF HEAD

NOTE—Forging cracks are permissible discontinuities if with the limits specified in 4.4.
FIGURE 2 - TYPICAL FORGING CRACKS
3.2 Seam
Seams are generally inherent in the raw material from which fasteners are manufactured. They are parrow, generally
straight or smooth-clirved line discontinuities, running longitudinally, on the shank andfor thread. Seams|may extend onto
the tops of the heads of circular head products as well as being present at the periphery of the head. [Seams may also
extend into the chanfer circle, washer face, and wrenching flats of hex head products. Typical seams are shown in
Figure 3.
] 5:é R
—r - i ‘
x IR CSOLRROLY SEMREANYT
SEAM ON SIDE OF HEX SEAM, USUALLY A STRAIGHT OR
AND TOP OF FORMED SMOOTH-CURVED LINE DISCONTINUITY
HEAD PRODUCT RUNNING LONGITUDINALLY
3 -l_Illnlul|l|l!Il\||llllll||l\llll|||llll|ll||l|l
NOTE—Seams are permissible discontinuities if within the limits specified in 4.5.
FIGURE3—FRICAL-SEAMS
3.3 Burst

A burst is an open break in the metal (material). Bursts may occur on the flats or corners of the heads of bolts and
screws, at the periphery of flanged or circular head products, or on the raised periphery of indented head bolts and
screws. Typical bursts are shown in Figure 4.
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NOTE—Bursts in raised periphery of indented head bolts and
screws are permissible discontinuities if within the limits

BURSTS

specified in 4.6.3.

3.4 Shear Burst

A shear burst is an
flanged heads and g
on the sides of hex h

3.5 Void

A void is a shallow
upsetting. Typical vq

Y SHE AR BURST

wRST

SHE AR BURST-7

NOTE—Bursts in circular head products, with or without recess,
are permissible discontinuities if within the limits specified in 4.6.2.

/

BURST

NOTE—Bursts and shear bursts are permissible discontinuities if within the limits(Specified in 4.6.

FIGURE 4 - TYPICAL BURSTS AND SHEAR'BURSTS

open break in the metal, occurring most frequently at the periphery of products
re generally located at approximately 45 degrees to the product axis. Shear burs
ead products. Typical discontinuities ofthis type are shown in Figure 4.

pocket or hollow on the surface of the bolt or screw due to nonfilling of metal
ids are shown in Figure 5.

) O,

4

NOTE—Voids are permissible discontinuities if within the limits specified in 4.7.

aving circular or
may also occur

during forging or

FIGURE 5 - TYPICAL VOIDS ON BEARING SURFACE
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3.6 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 changes, and are especially prevalent with noncircular necks, shoulders, and heads. Typical

folds are shown in Figure 6.
N \_/\

“CLOVER LEAF" FOLD IN NON-
CIRCULAR SHOULDER FASTENER

FOLD AT INTERIOR
CORNER FOLD AT INTERIOR CORNER

| i (O

FOLD/AT EXTERIOR CORNER

NOTE—Folds in interior corners at or below the bearing surface are non-permissible discontinuities. Folds at exterior dorners
are permisgible discontinuities if within the limits specified in 4.3.

FIGURE 6 - TYPICAL FOLDS
3.7 Tool Marks

Tool marks are longftudinal or circumferential grooves of shallow depth produced by the movement of manufacturing tools
over the surface of the fastener. Typical tool marks.are shown in Figure 7.

/—TOOL MARKS

TOOL MARK FROM TRIMMING OPERATION

NOTE—Tool marks are permissible discontinuiiies it within the limits speciiied 1n 4.8.

FIGURE 7 - TYPICAL TOOL MARKS
3.8 Nick or Gouge

A nick or gouge is an indentation on the surface of the fastener, produced by forceful abrasion or the impact of product
coming into contact with other product or manufacturing equipment during manufacture.
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4. LIMITS FOR SURFACE DISCONTINUITIES

41

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 head diameter of products having circular heads. For metric-series products,
use millimeter; for inch-series products use inch.

4.2 Quench Cracks

Quench cracks of any depth, any length, or in any location, are not permitted. (See 3.1.1 and Figure 1.)

43 Folds

Folds located in int
shank, are not perm

4.4 Forging Crach

brnal corners at or below the bearing surface, for example, in the fillet-at\the ju
itted. (See 3.6 and Figure 6.)

S

Forging cracks on the top of heads of bolts and screws shall not exceed a length. of,1 D or a width or

0.25 mm (0.010 in),

45 Seams

Seams in the shank
greater. Seams ex
bursts are acceptab

46 Bursts and Sh
46.1 No burst in
the under h
reduce the
46.2 Flanges of
bursts, proy
exceeding (
46.3 Burstsinth
(0.015in), W

47 Voids on Bea

whichever is greater.

s of bolts, screws, and studs shall not exceed a*depth of 0.030 D or 0.20 mm (0.0
tending into the heads and flanges of fasteners which do not open beyond the
e. (See 3.2 and Figure 3.)

ear Bursts

the flats of hex bolts and screws shall extend into the top crown of head surfacs
pad bearing surface. In addition, bursts occurring at the intersection of two wren
vidth across corners below the specified minimum.

polts and screws and-peripheries of circular head products may have two or m
ding that only one ‘has a width greater than 0.040 F; in addition, this one burst sh
.080 F.

b raised periphery of indented head bolts and screws shall not exceed a width of
hicheveris‘greater, or have a depth extending into the indented portion. (See 3.3

ing ‘Surface

nction of head and

depth of 0.040 D or

08 in), whichever is
limits specified for

(chamfer circle) or
ching flats shall not

pre bursts or shear
all not have a width

D.060 D or 0.40 mm
and Figure 4.)

Voids on the bearing surface of bolts and screws shall not exceed a depth of 0.25 mm (0.010 in), and the combined area
of all voids shall not exceed 10% of the specified minimum area of the bearing surface. The method for determining area
of voids shall be as agreed upon by purchaser and producer. (See 3.5 and Figure 5.)

4.8 Tool Marks

Tool marks on the bearing surface shall not exceed surface roughness measurement of 2.8 um (110 pin) determined as
the arithmetic average deviation from the mean surface. (See 3.7 and Figure 7.)
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