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Foreword—This Document has not changed other than to put it into the new SAE Technical Standards Board
Format.

1.1

1.2

21

211

3.1

Scope—This SAE Recommended Practice defines, illustrates, and specifies allowable limits for various types
of surface discontinuities that may occur or become apparent during the manufacture and processing of bolts,
screws, and studs which are primarily intended for use in automotive assemblies subjected to severe dynamic
stresses and necessitating use of high strength fasteners having appropriate fatigue-resistant properties.

The basic document does not include inspection sampling requirements.

It is intended that the purchaser

shall specify, in the original inquiry and purchase order, the inspection sampling requirements which the
producer must satisfy to demonstrate the acceptability of bolts and screws with respect to surface

discontinuitigsT—Appendix A outhmes mspection sampling ptans appticabte Whenm Such Teq

specified by

When the provisions of this document are specified by the purchaser, the fastener m
ncrease production controls including machine set up, blank diametersy die lubrication, in-process
inspection requirements, and reduced production rate.

significantly

References

Applicable
herein.

ASTM PU

ASTM H

the purchaser in the original inquiry, purchase order, or in related specifications,

Publication—The following publication forms a part ©fthis specification to th

BLICATION—Available from ASTM, 100 Barr Harbor Drive, West Conshohocker

3—Methods of Preparing Metallographic:Specimens

lirements are not

anufacturer must

b extent specified

, PA 19428-2939.

Types of Syrface Discontinuities—For the purpose of this document, surface discontinuities on bolts,

screws, and

Crack—A ¢
inclusion of
forming ope

are discoloréd by scale.

studs are divided into ten "types,*defined as follows:

foreign elements. Cracks are normally caused by overstressing the metal durin
ration, or during heat4reatment. Where parts are subjected to significant reheati

rack is a clean (crystalline).fracture passing through or across the grain bgundaries without

g forging or other
ng, cracks usually
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3.11

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4.1

4.2

QUENCH CRACKS—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 fastener.

Typical quen

ch cracks are shown in Figure 1.

FORGING CRACKsS—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.

Seam—Seams are generally inherent in the raw material from which fasteners are manufactured. They are
narrow, generally straight or smooth-curved line discontinuities, running longitudinally on the shank and/or
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 chamfer circle, washer face, and wrenching flats of hex

head products

Burst—A burg
of bolts and 9
indented head

Shear Burst—
products havin
axis. Shearb
shown in Figu

Void—A void

forging or upsetting. Typical voids are shown in Figure 5.

Lap—A lapis
a pattern of @

. 1 1 .l a
ypitdr sdilio dic SIUWIT TTIT T TYuircT o.

t is an open break in the metal (material). Bursts may occur on the flats or|corn
crews, at the periphery of flanged or circular head products, or on"the rais
bolts and screws. Typical bursts are shown in Figure 4.

g circular or flanged heads and are generally located at approximately 45 degreq
Irsts may also occur on the sides of hex head products/, Typical discontinuities
e4.

s a shallow pocket or hollow on the surface of the.bolt or screw due to nonfilling

A fold-over of metal in the threads of screws, bolts, and studs. If laps occur, they
onsistency between the product, that’is, laps will be identically located and

direction of tra

Fold—A fold i$ a doubling over of metal which-may occur during the forging operation. Folds
near the intergection of diameter changes-and are especially prevalent with noncircular necks

heads. Typic

Tool Marks—
movement of 1

Nick or Gougp—A nick-0f gouge is an indentation on the surface of the fastener, prody

abrasion or th
manufacture.

erse between all product. Typical laps in external threads are shown in Figure

folds are shown in Figure'7.

ool marks are longitudinal or circumferential grooves of shallow depth p
hanufacturing toolsJover the surface of the fastener. Typical tool marks are show

b impact\of/product coming into contact with other product or manufacturing e

ers of the heads
ed periphery of

FA shear burst is an open break in the metal, occurring most_ffequently at the periphery of

s to the product
of this type are

of metal during

generally show
with the same
BA.

may occur at or
shoulders, and
oduced by the

nin Figure 8.

ced by forceful
quipment during

Limits for Sun

face Discontinuities

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.

Quench Cracks—Quench cracks of any depth, any length, or in any location, are not permitted. (See 3.1.1

and Figure 1.)
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QUENCH CRACK ACROSS TOP OF HEAD, z\—QUENCH CRACK AT QUENCH CRACK,
USUALLY AN EXTENSION OF CRACK IN \ CORNER OF HEAD CIRCUMFERENTIAL
SHANK OR SIDE OF HEAD \ — QUENCH CRACK AND ADJACENT TO
Y TRANSVERSE | AT ROOT FILLET 7
QUENCH ! QUENCH CRACK, SECTION /
QUENCH CRACK A—-I CRACK | AT CREST OF THREAD /
EXTENDING RADIALLY ; \ MISSING X

INTO FILLET7

IR

1

|

it

Jith H !

.

secTion A-A A-J

LONGITUDINAL QUENCH CRACK

QUENCH CRACK ACROSS
WASHER FACEAND TO|
QUENCH CRACK, AT

DEPTH OF WASHER FAQE
ROOT BETWEEN POINTS

QUENCH CRACK THICKNESS

NoTe—Quench cfacks of any depth, any length, or in any locatian are not permissible discontinyities.

FIGURE 1—TYPICAL QUENCH"CRACKS

FORGING CRACK ON TOP OF HEAD

Note—Forging cracks are permissible discontinuities if within the limits specified in 4.5.

FIGURE 2—TYPICAL FORGING CRACKS
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0 () G

O RN A e
SEAM, USUALLY A STRAIGHT OR
SMOOTH-CURVED LINE DISCONTINUITY
RUNNING LONGITUDINALLY

11

| AN 1 e

SEAM ON SIDE OF HEX
AND TOP OF FORMED
HEAD PRODUCT

NOTE—Seams are permissible discontinuities if within the limits specified-in.4.4.

FIGURE 3—TYPICAL SEAMS

BURSTS
NOTE—Bursts in rai periphery of indented NOTE—Bursts in circular head products, with or without
head bolts and screws are permissible recess, are permissible discontinuities if within
discontinuitiep if within the limits the limits specified in 4.7.2.
specified in 4.7.3.
BURS[T SHE AR BURST SHEAR BURS? 7

BURST BURST

Note—Bursts and shear bursts are permissible discontinuities if within the limits specified in 4.7.

FIGURE 4—TYPICAL BURSTS AND SHEAR BURSTS
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%

NOTE— Voids are permissible discontinuities if within the limits specified in 4.8.

voIDS

FIGURE 5—TYPICAL VOIDS ON BEARING SURFACE

LAPS ORIGINATING ON EITHER FLANK LAPS ORIGINATING ON NON-
upsoa.gmnmss m:/ﬂg*r&rlqrvﬁmﬂ AND WITH TRAVERSE DIRECTED TOWARD PRESSURE FLANK WiTH TRA-
ON THE PRESSUR
TRAVERSE DIRECTED [TOWARD THE THE INTERIOR OF THE PRODUCT AND VERSE, DIRECTED TQWARD
MAJOR DIAMETER PERMISSIBLE WITH A DEPTH THAT DOES NOT EXTEND MAJOR-DIAMETER ARE PER-
DISCONTINUITIES \aa.nw THE H/2 (PITCH LINE) AREPERMISSIBLE MISSIBLE DISCONTINUITIES

DISCONTINUITIES —

CONTOUR VARIATION
AT MAJOR DIAMETER
1S PERMISSIBLE /

MAJOR . /
DIAMETER T PRESSURE NON-PRESSURE
~ FLANK FLLANK
E)
PITCH ¥ ) } g
DIAMETER /
I
MINOR PN
DIAMETER

ZLAPS ORIGINATING BELOW [HE
H/2(PITCH LINE)ON THE PRESSURE
FLANK AND WITH TRAVERSE
LAPS ORIGINATING IN ROOT OF DIRECTED TOWARD THE MAJOR
THREAD ARE NON-PERMISSIBLE DIAMETER ARE NON-PERMI$SIBLE
DISCONTINUITIES DISCONTINUITIES

LAPS ORIGINATING PN EITHER FLANK
AND WITH TRAVERSE DIRECTED TO-
WARD THE INTERIOR AND WITH A
DEPTH EXTENDING BELOW THE

H/2 (PITCH LINE) ARE NONI-PERMISSIBLE
DISCONTINUITIES —

NOTE—These requirements apply to ali bolts and screws except tapping screws with spaced threads.

FIGURE 6A<<SURFACE DISCONTINUITIES IN EXTERNAL SCREW THREADS
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TYPICAL

OCCASIONAL

TS
727 IS ESSS

NN Y

.

L

SN

AN

L

o

/XFO’;D AT INTERIOR CORNER

[

FIGURE 6B—STARTING SERRATION MARKS

“CLOVER LEAF” FOLD IN NON-
CIRCULAR SHOULDER FASTENER

FOLD AT INTERIOR CORNER

(A

FOLD AT EXTERIOR CORNER

D)

NoTe—Folds in intefior corners-at or below the bearing surface are not permissible discontinuities. Fglds at exterior

comers are

permissible’discontinuities if within the limits specified in 4.4.

FIGURE 7—TYPICAL FOLDS
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43

44

441

442

4.5

4.6

47

4.7.1

/——TOOL MARKS

TOOL MARK FROM TRIMMING OPERATION

NOTE—Tool marks are permissible discontinuities if within the limits specified in 4.9.

FIGURE 8—TYPICAL TOOL MARKS

Laps in Screw Threads—Laps of any depth and any length which (a) are present.in the rqot of the screw

thread, or (b) ¢
bolt, screw, or]
diameter, are
(See 3.6 and
thread rolling ¢

Folds

Folds locate
head and sh

Folds locate
Figure 7.)

Forging Crac
width or depth

Seams—~For
the surface of
depth of 0.015
Figure 3.)

For inch-serieq
of 0.005 in for
+0.004 in for s

riginate on the flank, traverse toward the interior, and extend in depth below the pitch line of the
stud, or (c) originate below the pitch line on the pressure flankand traverse toward the major

not permitted. (This requirement is not applicable to tapping.screws having spaced threads.)
Figure 6A.) When approved by the purchaser, marks on threads caused by the serrations on

ies (see Figure 6B) shall be excluded from these requirements.

ank, are not permitted.

1 at the intersection of the flange periphéry and bearing surface, are not permitte

ks—Forging cracks on the top of head bolts and screws shall not exceed a le
of 0.20 mm (0.008 in) +0.010'D.

0.13 mm for sizes 6.3 to 12 mm, inclusive, and 0.25 mm for sizes 14 mm and
D +0.10 mm for sizes 6.2 to 16 mm, inclusive, and 0.030 D for sizes over 16 mi|

bolts, serews, and studs, seams in the shanks shall not exceed (a) an open wid
Sizes 1/4 to 7/16 in, inclusive, and 0.010 in for sizes 1/2 in and larger, and (b) a ¢
z€s,1/4 to 5/8 in, inclusive, and 0.030 D for sizes over 5/8 in. (See 3.2 and Figu

1 in internal corners at or below the bearing surface, for example, in the fillet gt the junction of

d. (See 3.7 and

ngth of I.D. or a

netric-series bolts, screws, and studs, seams in the shanks shall not exceed (a) an open width at

arger, and (b) a
n. (See 3.2 and

th at the surface
epth of 0.015 D
re 3.)

Seams extending into the heads and flanges of fasteners which do not open beyond the limits specified for
bursts are acceptable.

Bursts and Shear Bursts

Bursts in the flats of hex bolts and screws shall not exceed a width or an open depth of 0.25 mm (0.010 in)

+0.025 D.

In addition, no burst shall extend into the bearing surface, nor shall any burst occurring at the

intersection of two wrenching flats reduce the width across corners below the specified minimum. (See 3.3

and 3.4 and

Figure 4.)
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