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MECHANICAL AND QUALITY REQUIREMENTS
FOR MACHINE SCREWS—SAE J82 JUN79

SAE TITLE*VOLx%1 *x EE 8357340 0044831 5 EH

SAE Standard

Report of the Iron and Steel Technical Committee and Fasteners Committee, approved July 1972, editorial change june 1979,

1. Scope—This SAE Standard covers the mechanical and quality require-
ments for two grades of carbon steel, slotted and recessed, 82 deg flat counter-
sunk, 82 deg oval countersunk, pan, fillister, hex, and hex washer head ma-
chine screws in sizes No. 4 through %, in. for use in automotive and related
industries. The dimensions of these screws are covered in SAE J478.

2, Designations—The two grades of machine screws are designated Grade

¢d. 60M and Grade 120M, indicating 60,000 and 120,000 psi minimum tensile

strength, respectively.
3, Materials and Processes

3.1 Steel Characteristics—Machine screws shall be made of steel conform-
ing to the description and chemical composition requirements specified in
Table 1 for the applicable grade.

3.2 Heading Practige - hall-be—cold-headed—and/o
extruded, unless other mjethods are permitted by special agreement of the
purchaser.

3.3 Threading Pracfice—Machine screws shall be roll threaded, except
by special agreement of purchaser,

3.4 Heat Treatment|Practice—Grade 60M machine screws need not be
heat treated. When specified by purchaser, Grade 60M screws shall be stress
relieved, Grade 120M nfachine screws shall be heat treated, oil or water
quenched and tempered| at a minimum tempering temperature of 650 F
(343 C).

3.5 Finish—Unless gtherwise specified, machine screws shall be supplied
with a natural (as procesjed) finish unplated or uncoated. Plated and coated
finishes shall be supplied|in accordance with requirements of the purchaser.

Nore: Class 2A allowarjce in sizes No. 8 and smaller may not accommodate
a commercial thickness of 0.00015 in minimum. To accommodate this com-
mercial thickness on theje smaller size screws, the before-plating size may
have to be reduced. Any quch reduction will affect strength properties. When
necessary to maintain Class 2A limits after plating of any size screw, Class
2AG shall be specified.
4. Mechanical Requirements

4,1 Hardness—Machine screws shall have a hardness not in excess of the
maximum specified in Table 2. Screws which are excepted from tensile testing
in accordance with pa:lTaphs 4.2.1 and 4.2.2 shall have a hardness, not less

\¥ ded

than the minimum and ot more than the maximum specified.in Table 2.
4.2 Tensile Stren,
4.2.1 Hex ano Hex W4suer HEap MacHINE Screws—Nor4 and No. 5 hex
and hex washer head maghine screws which are shorter than.0.50 in. are not
subject to tensile testing. No. 4 and No. 5 hex and hex\washer head machine
screws 0.50 in, and longer|shall meet the tensile load fequirements specified in
Table 3 when axially tengile tested in accordance{ with paragraph 5.2, -
Hex and hex washer hdad machine screws in(sizes No. 6 to % in. inclusive,
which are shorter than either 0.50 in. or 3D (Where D is nominal screw size in
inches) are not subject to|tensile testing. Hex and hex washer head machine
screws in these sizes and with a length-that is both equal to or longer than
0.50 in., and also at least 3D, shall meet the tensile load requirements specified
in Table 3 when wedge tensile testéd'in accordance with paragraph 5.3.
4.2,2 OtHER MACHINE [ScrEWSS>Machine screws with head styles other
than hex or hex washer hepd-which are shorter than 0.50 in,, are not subject to
tensile testing, Such macHiné screws 0,50 in. and longer shall meet the tensile

TABLE 2==MECHANICAL REQUIREMENTS

Tonsile Hatdness
Grade Sirength, Rockwell
min, psi min max
60M 60,000 B70 8100
120M 120,000 C25 (1.}

the end of the screw. For screws smaller than No. 10 size, a referee test may be
made at mid-radius using microhardness measurement techniques.

5. 2—Axi snsile-Sirength ¢ hall be assembled in a tensile test-
ing machine with a minimum of six threadls exposed, and an axial load
applied against the bearing surface until failurg occurs. The speed of testing as
determined with a free-running cross‘héad shall not exceed 1 in./min. The
grips of the testing machine shall be self-aligning to avoid side thrust on the
specimen.

To meet the requirements of paragraphs 4.2.1 and 4.2.2, the load at failure
shall not be less than the tensile load given inj Table 3 for the applicable size
and grade.

5.3 Wedge Tensile Strength—Screws shalll be installed in a tensile testing
machine with a 6 deg-wedge inserted under the head, as illustrated in Fig. 1
and tensile tested t0 failure as described in pafagraph 5.2. The wedge shall be
so placed that no’/corner of the hexagon screy head takes the bearing load;
that is, a_flat_ of the head shall be aligned [with the direction of uniform
thickness of\the wedge.

To meet the requirements of paragraph 4.2.11, the load at failure should not
be less than the tensile load given in Table 3 fgr the applicable size and grade.
In(addition, failure shall occur in the body or [threads with no fracture at the
junction of the head and shank or failure dye to any portion of the shank
being pulled out of the head.

5.3.1 Wedge may be either circular or square. See Fig. 1. Recommended
outside dimension is 1.25 in. for screw sizes Ng. 4 through No. 12 and 1.75 in.
for larger sizes. Thickness of wedge at thin size of hole shall be equivalent to
one-half the nominal diameter of the screw but not less than 0.12 in. Hole
shall be 0.020 in. over the nominal diamete}f of the screw for sizes No. 4
through No. 12, 0.030 in. over for sizes ¥, throjygh ¥, in., and 0.050 in. over for
sizes %, through % in. Top and bottom edges of the hole shall be rounded or
chamfered, with radius and depth of chamfer as follows: 0.020 in. for sizes No.
4 through No. 12, 0.030 in. for sizes ¥; through[%, in., and 0.060 in. for sizes %4
through ¥, in. The wedge shall have 2 minimum hardness of Rockwell C45.

6. Marking—Machine screws need not bq marked to identify grade or
manufacturer.

7. Testing Requirements

7.1 Manufacturer’s Responsibility—During the manufacture of machine

load requirements specified in Table 3 when axially tensile tested in accord-
ance with paragraph 5.2.
5. Methods of Test
5.1 Hardness—The hardness shall be determined at mid-radius of a
transverse section through the screw taken at a distance of one diameter from

TABLE 1—CHEMICAL COMPOSITION REQUIREMENTSA

Material Element, %
Grade and c
Treatment P, s,
min max max max
60M Carbon steel — 0.30 0,048 0.058 .
120M Carbon steel, quenched and 0.15 0.55 0.048 0.058
tempered

QAll values are for check analysis (percent by weight). For ladle analysis, use standard per-
missible variations as shown In SAE J409,
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WEDGE OUTSIDE DIMENSIONS (SEE PARAGRAPH 5,3.1)
CLEARANCE HOLE (SEE PARAGRAPH 5.3,1)

DIAMETER OF SCREW

RADIUS OR CHAMEER {SEE PARAGRAPH 5.3,1)

THICKNESS AT THIN SIDE OF HOLE {SEE PARAGRAPH 5.3.1)
WEDGE ANGLE (6 DEG)
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FIG. 1I-WEDGE TEST DETAILS
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