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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

MATERIAL AND PERFORMANCE REQUIREMENTS FOR METRIC AND
CUSTOMARY SERIES CASE HARDENED TAPPING SCREWS
GM6010M

1 SCOPE. This standard covers materials and perfor-
mance requirements applicable to both metric and customary
sizes of Types AB, B, BF, and BT and to customary sizes only
of Types A and BP case hardened carbon steel tapping screws
as used in the automotive and related industries. It is applica-
ble also to sems employing the respective types of tapping
screws. The standard does not apply to corrosion resistant
(stainless) steel except for tapping screws fabricated from SAE
51410 which, when suitably processed, have been found to
satisfy the performance requirements of this specification.

NOTE: Similar specifications pertaining to both metric and
customary sizes of Type BSD and BSSD self-drilling tapping
screws are covered in GM6172M.

CAUTION: Case hardened fasteners may be subject to delayed
brittle fracture caused by hydrogen resulting from corrosion.
Small amounts of water such as might condense from humid
air can cause this type of failure, particularly in the presence of
anodic surface coatings such as zinc or cadmium plate.
Consequently, it is recommended that case hardened fasteners
not be used in structural applications.

1.1 The primary objective of this specification is to insure
that screws form or cut mating threads in materials of con-
struction into which they are normally driven, without
deforming their own thread and without breaking during
assembly or service.

1.1.1 Certain limitations on basic material and manufacturing
processes have been incorporated because the size and config-
uration of the parts under consideration make them vulnerable
to relatively small variations in chemistry, heat treatment, etc,
and because experience has shown that in processing it is diffi-
cult to keep these variables consistently in balance. Until
improved performance tests are developed these limitations
will supplement the performance features of the specification.

2 MATERIALS AND PROCESS REQUIREMENTS.

2.1 MATERIAL. Screws shall be made from cold heading
quality, killed steel wire conforming to the chemical composi-
tion limits tabulated below:

Composition Limits' , percent by mess
Anslysi Carbon Manganess
Min Max Min Max
For Screws 0.13 0.25 0.64 1.16
For Sems 0.13 0.27 0.64 1.71

18oron is permitted in rangs of 0.0006 to 0.0036 percent.

2.2 HEAT TREATMENT. Screws shall be heat treated in a
continuous carbonitriding or gas carburizing system.

2.2.1 Tempering Temperature. The minimum tempering tem-
perature shall be 340 C.

2.3 FINISH. Electroplated and coated screws shall be suit-
ably treated subsequent to plating or coating to avoid hydrogen
embrittlement in accordance with the respective finish specifi-
cation.

3 MECHANICAL
REQUIREMENTS.

3.1 CORE HARDNESS. Screws shall have a core hardness
of HRC28 to 38 when tested as specified in 4.1.

AND PERFORMANCE

3.2 CASE HARDNESS. Screws shall have a case hardness
of HR15N83 min (equivalent to HRC45 min) when tested as
specified in 4.2.

3.3 CASE DEPTH. Screws shall have a total case depth con-
forming to the following, when tested as specified in 4.3.

METRIC (81) UNITS INCH UNITS
Nomins| Tow! Case Nominel Toat Case
Sorow Degth, zm Scraw Degth, in.
Diameter Diameter
nm Min Max n, Min Max
2.2-3.5 S0 180 | No.2-6 | 002 | .007
3.8-5.5 100 | 230 | No.7-12 | 004 | 009
6.3-9.5 150 | 280 1/4-3/8 | 006 | .011

3.4 MICROSTRUCTURE. There shall be no band of free
ferrite between case and core, as determined by metallographic
examination.

3.5 TORSIONAL STRENGTH. Screws shall not fail with
the application of a torque equal to or less than the torsional
strength torque value specified for the respective screw size in
Table 1, when tested in accordance with 4.4,

3.6 DRIVE TORQUE. Types A, AB, B and BP tapping
screws shall, without deforming their own thread, form a mat-

ing internal thread in a test plate when tested in accordance
with 4.5.

3.7 DUCTILITY. Heads of screws shall not separate from
the shank when a permanent deformation of 10 degrees is
induced between the plane of the underhead bearing surface
and a plane perpendicular to the axis of the screw, when tested
in accordance with 4.6,
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MATERIAL AND PERFORMANCE REQUIREMENTS FOR METRIC AND

CUSTOMARY SERIES CASE HARDENED TAPPING SCREWS
GM6010M

TABLE 1 - TORSIONAL STRENGTH REQUIREMENTS FOR TAPPING SCREWS

METRIC (81} UNITS INCH UNITS
Type AB, 8, BF and BT Type AB, B, BF, 8P and 8T Type Al
Nominel Screw Minimum Nominal Screw Minimum Nominal Screw Minimum
Size and Torsions! Size and Torsionsl Size and Torsional
Theead Pitch Strength Threads Per Strength Threads Per Strength
mm N-m Inch Ib-in, Inch Ibin,
2.2x0.79 04 No. 2-32 4 No. 2-32 4
- - No. 3-28 9 No. 3-28 9
2.9x1.06 1.5 No.4-24 13 No. 4-24 12
- - No. §-20 18 No. 520 18
3.5x1.27 2.7 No. 6-20 24 No. 6-18 24
- - No. 7-19! 30 No, 7-16 30
4.2x1.41 44 No. 8-18 39 No. 8-15 39
4.8x1.59 63 No. 10-16 56 No. 10-12 48
5.5x1.81 99 No. 12-14t 88 No. 12-11 &
- - - - No. 14-10 125
6.3x1.81 16 1/4-14 142 - -
- - - No. 16-10 152
- - - - No. 189 196
8x2.12 33 5/16-12 290 - -
- - - - No. 209 250
- - - - No. 249 492
9.5x2.12 67 3/812 5§90 - -

! Non-preferred sizes and types currently being specifisd on standard pert drawings but which are not recommended for use in new cesigne,

3.8 HYDROGEN EMBRITTLEMENT. Screws shall with-
stand without failure the hydrogen embrittlement test when
tested in accordance with 4.7.

4 TEST METHODS.

4,1 CORE HARDNESS. Core hardness shall be measured,
using an HRC scale, at the midradius of a transverse section
through the screw taken at a distance sufficiently beyond the
point of the screw to be through the full minor diameter.

4.2 CASE HARDNESS. A microhardness instrument with a
Knoop or diamond pyramid indenter and a 500 g load shall be
used. Measurements shall be made on the thread profile of a
properly prepared longitudinal metallographic specimen.

4.2.1 For routine quality control purposes (where case depth
and geometry of screws permit), case hardness may be mea-
sured on end, shank or head using HR15N, Hardness test shall
be made directly on plain finish screws and on bare surfaces of
plated or coated screws following removal of the finish.

4.3 CASE DEPTH. Total case depth shall be measured at the
midpoint between crest and root on the thread flank. A recom-

mended technique for measuring case depth is given in
Appendix A, GM6171M.

4.4 TORSIONAL STRENGTH TEST. The sample screw
shall be securely clamped by suitable means (Figure 1) such
that the threads in the clamped length are not damaged, and
that at least two full threads project above the clamping device,
and that at least two full threads exclusive of point (2 to 3-1/2
thread pitches) are held within the clamping device. A blind
hole may be used in place of a threaded clamping device, pro-
vided the parameters stated above are fulfilled. By means of a
suitable calibrated torque measuring device, torque shall be
applied to the screw until failure of the screw occurs. The
torque required to cause failure shall be recorded as the tor-
sional strength torque.

4.5 DRIVE TEST. The sample screw shall be driven into the
hole in a test plate until an internal thread of full major diame-
ter is formed completely through the full thickness of the plate
or until the screw head comes into contact with the plate,
whichever occurs first. The speed of driving shall not exceed
500 rpm. For referee purposes, speed of driving shall not
exceed 30 rpm. The maximum torque occurring during the test
shall be recorded as the drive torque. If threading is not initi-
ated failure to pass drive test shall be reported.
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