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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

MATERIAL AND PERFORMANCE REQUIREMENTS FOR CASE
HARDENED (THREAD CUTTING) TAPPING SCREWS
TYPED TYPEFTYPET
GM6170M

1 SCOPE. This standard covers material and perfor-
mance requirements for case hardened types D, F and T thread
cutting tapping screws, in sizes 6 mm (1/4 in.) and smaller,
suitable for use in general engineering applications. For struc-
tural type attachments and for all larger screw sizes, the
induction hardened thread cutting screws covered in
GM6217M specification shall apply.

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.

NOTE: This specification is intended to supersede the cover-
age for inch series Types D, F and T thread cutting tapping
screws formerly covered in the GM6010M specification.

NOTE: The performance values specified in this standard are
not valid for design unless all conditions of the application are
identical to the combination of laboratory conditions described
in the testing procedure.

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

2.3 TEMPERING TEMPERATURE. Minimum tempering
temperature shall be 340 C,

2.4 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
equivalent to HRC42 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.

2 MATERIAL AND PROCESS REQUIREMENTS. METRIC (81) UNITS INCH UNITS
2.1 MATERIALS AND CHEMISTRY. Screws shall be Nominal | Towa Case Nominal Total Cass
made from cold heading quality, killed steel wire conforming Scrow Depth, jim Scrow Ospth, inch
to the following chemical composition limits: Diametar Diameter
mm Min | Max inch Min | Max
25thm 35| 50 (180 No. 2 thru 6 | .002 | .007
4and$5 |100 | 230 | | No. 8 thru 10} .004 | .009
Limirs,
Compocion Limi, parvant by mass 6 {130 [280 4 |.005 | .01
Amlysis Carbon Manganese
Min Max Min Max
3.4 MICROSTRUCTURE. There shall be no band of free
Product 0.13 0.7 0.64 L7 ferrite between case and core, as determined by metallographic
examination.
© Copyright APRIL 1989 General Motors Corporation All Rights Reserved
APRIL 1989 PAGE 1 6170M

Documents


http://www.avadocuments.com/doc/gm-gm6170m-0
http://www.avadocuments.com/doc/gm-gm6170m-0

GM GMBL?0M 49 EM 900L379 0008519 9TT EWM

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

MATERIAL AND PERFORMANCE REQUIREMENTS FOR CASE
HARDENED (THREAD CUTTING) TAPPING SCREWS
TYPEDTYPEFTYPET
GM6170M

TABLE 1 — MECHANICAL AND PERFORMANCE REQUIREMENTS FOR CASE HARDENED THREAD
CUTTING SCREWS

TABLE 1A - METRIC (SI) UNITS TABLE 18 - INH UNITS
’ Tensile Torsional Torque Tensile Torsionsl Torque
Nondral Scow | practure Load |  to Fracture hominal SCIeW | frocture Load | to Fracture
Size and Pitch N Nea Size and Threads T 16-1n,
- Per Inch
Min Min Min Min
2x04 19 0.7 No. 2-56 500 6
No. 348 660 10
2.5x0.45 32 12 No. 440 810 14
3x0.5 47 22 No. 540 1100 2
No. 6-32 125 %
3.5x0.6 63 35 No. $32 1900 p
407 82 52 No. 10-24 200 65
No. 1032 2500 74
5x0.8 13.2 10.5
/420 3900 156
&l 187 177 1428 450 178

3.5 TENSILE STRENGTH. Screws which have lengths
equal to or longer than 3 times the nominal screw diameter
shall have tensile strengths not less than those specified in
Table 1, when tested in accordance with 4.4. Screws with
shorter lengths are not subject to tensile testing.

3.6 TORSIONAL STRENGTH. Screws which are not sub-
ject to tensile testing 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 4.5.

3.7 DRIVE TORQUE. Screws shall, without deforming their
own thread, cut a mating internal thread in a test plate when
tested in accordance with 4.6.

3.8 DUCTILITY. Heads of screws shall not separate from
the shank when a permanent deformation of 10 degrees is
induced between the plane of the under head bearing surface
and a plane perpendicular to the axis of the screw, when tested
in accordance with 4.7,

3.8.1 In case of hex head, hex washer head and hex flange
head screw size 6 mm (1/4 in.), the energy to break shall be no
less than the value shown in Table 3 when screw is impact
tested in accordance with 4.9.

3.9 HYDROGEN EMBRITTLEMENT. Screws shall with-
stand without failure the hydrogen embrittlement test when
tested in accordance with 4.8.

4 TEST METHODS.

4.1 CORE HARDNESS. Core hardness shall be measured,
using an HRC test, at the mid-radius 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.

42,1 For routine quality control purposes (where case depth
and geometry of screws permit), case hardness may be mea-
sured on end, shank of head using Rockwell 15N. 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
mid-point between crest and root on the thread flank. A rec-
ommended technique for measuring case depth is given in
Appendix A of the GM6171M specification.

4.4 TENSILE STRENGTH TEST. Screws shall be assem-
bled in a tensile testing machine with a minimum of 6 threads
exposed, and an axial load applied against the under head
bearing surface until screw failure occurs. The speed of testing
as determined with a free running cross head shall not exceed
25 mm per minute. The grips of the testing machine shall be
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