The materials contained herein have been

reproduced and distributed by Information

Handling Services, Inc. under agreement with
the owner, General Motors Corporation, NAO

Technical Standards Dept.

GM 6Mb1?72M 94 EE 9006379 0008528 902 W

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

MATERIALS AND PERFORMANCE REQUIREMENTS FOR METRIC AND
CUSTOMARY SERIES CASE HARDENED SELF-DRILLING TAPPING
SCREWS
GM6172M

1 SCOPE. This standard covers materials and perfor-
mance requirements for metric and customary series case
hardened self-drilling tapping screws suitable for general
applications. It is applicable also to sems employing the
respective types of tapping screws. Dimensional characteristics
of the products on which this standard is based are shown in
Appendix A.

CAUTION: Case hardened fasteners may be subject to delayed
brittle fracture caused by hydrogen resulting from corrosion.
Small amounts of water, such as 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 objective of this specification is to insure that self-
drilling tapping screws, by meeting the requirements specified
herein, shall drill a hole and form or cut mating threads in
materials into which they are driven without deforming their
own thread and without breaking during assembly or service.

2 REFERENCED STANDARDS.

GM1000M GM6035M GM6171M
GM4251M GM603SM GM6173M
GM4341M GM6046M GM6174M
GM4342M GM6047M GM6183M
GM4345M GM6111M GM6184M
GM4346M GM6112M GM7111M
GM4435M GM6138M GM7153M

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportable
Chemicals."

3.2 MATERIAL. Screws shall be made from cold heading
quality, killed steel wire conforming to the following chemical
composition:

Analysis Composition Limits, % by mass
Carbon Manganese
min max min max
Product 0.13 0.27 0.64 1.71

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

3.3.1 Tempering Temperature. The minimum tempering tem-
perature shall be 330°C.

3.4 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.

4 MECHANICAL
REQUIREMENTS.

4.1 CORE HARDNESS. Screws shall have a core hardness
equivalent to HRC32 to 39 when tested as specified in 5.1.

AND PERFORMANCE

42 CASE HARDNESS. Screws shall have a case hardness
of HR15N86.5 to 89.3 (equivalent to HRC52 to 58) when
tested as specified in 5.2.

4.3 CASE DEPTH. Screws shall have a total case depth con-
forming to the following when tested as specified in 5.3:

Metric (SI) Units Inch Units

Nominal | Total Case Depth, | Nominal | Total Case Depth,
Screw pm Screw in.

Dia mm [ . max | Diain. min max
2.9-35 50 180 No. 4-6 .002 007
42-55 100 230 |No. 8-12| .004 .009

6.3 130 280 1/4 .006 .011

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

_examination.

4.5 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 5.4.

4.6 DRILL-DRIVE PERFORMANCE. Screws shall, without
breaking or deforming their own threads, drill holes and form
or cut a mating internal thread completely through a test plate
within the maximum drill and form time specified in Table 2
when tested in accordance with 5.5.

4.6.1 Drill Hole Size. When desired to determine that the
drill point does not drill an oversize hole that would cause a
loss of thread engagement and result in premature stripping of
the mating thread, a drill hole size test may be conducted in
accordance with 5.5.1. The diameter of the hole drilled by the
screw shall not exceed the minor diameter of the test screw by
more than 0.12 mm.

4.7 DUCTILITY. Heads of screws shall not separate from
the shank when a permanent deformation of 5° 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 5.6,
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4.8 HYDROGEN EMBRITTLEMENT. Screws shail W%Mm

stand without failure the hydrogen embrittlement test when
tested in accordance with 5.7,

TABLE 1 - TORSIONAL STRENGTH

REQUIREMENTS
Table 1A - Metric (ST) Table 1B - Inch Units
Units
Nominal Min Nominat Min
Screw Size Torsional Screw Size Torsional
mm Strength in. Strength in,
N-m b
2.9 1.6 No. 4 12
3.5 2.7 No. 6 24
4.2 4.7 No. 8 42
4.8 6.9 No. 10 61
5.5 104 No. 12 92
6.3 16.9 1/4 150

5 TEST METHODS.

5.1 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.

5.2 CASE HARDNESS. A microhardness instrument with a
Knoop or diamond pyramid indenter and a 500 g load shall be

72M

used. Measurements shall be made on the thread profile of a

properly prepared longitudinal metallographic specimen.

FIGURE 1 - TYPICAL TORSIONAL STRENGTH
TEST FIXTURE

5.2.1 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.

TABLE 2 - DRILL-DRIVE TEST CONDITIONS AND REQUIREMENTS

TABLE 2A - METRIC (81) UNITS

TABLE 2B - INCH UNITS

A Loading, ¥ O and Axiel Loading, B Orlil and
Nominal Tont Form Time Nomines Tent Forra Time
Sorew Yool e Seoonds Sorew Toor o Seccads
Pinish Glassiofications ! Type Type Finioh Clmelofications Type Type
Alnlc[afefc| sen] eam? Als]Jclalolc] soo | ses?
29 2500 |110}135]180 2.0 4 2500 |25{30] 40 20
35 2500 | 135]155]200 3 6 2500 |30 35| 45 25
42 2500 1351155]200) 135/ 155] 130] 3.0 30 8 2500 130{3s]45130}3s]|40| 30 30
43 2300 | 1551180220 3.5 10 2500 135|401 50 3s
535 1800 | 200] 220|270 4.0 12 1900 {45]50] 60 4.0
63 1500 |200}220]270 5.0 1/4 1900 | 45| s0| 60 50
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5.3 CASE DEPTH. Total case depth shall be measured at%lglm

midpoint between crest and root on the thread flank. A recom-

T%Mnded technique for measuring case depth is given in

Appendix A, GM6171M.

TABLE 3 - FINISH CLASSIFICATION FOR DETERMINING END LOADS SPECIFIED IN TABLE 2

Finish GM Specification Classification
Without Thread Sealer With Thread Sealer
GM6039M GM6039M
Zinc
Plating GM4342M Code 20U32 A B
GM4345M Code 6U48/0 A B
Chromate GM4342M Code 20D48 A B
GM4345M Code 6D96/48 A B
GM4342MCode 30D72 A B
GM4345M Code 9D144/72 A B
Bright GM4342M Code 50K48 B B
GM4345MCode 12K 120/0 B B
GM6183M(8K264) B B
Black GM4342M Code 50L.72 B B
GM4345MCode 9B072 B B
Organic GM6173M B B
Cadmium
Plating GM4341M Code 20U32 A B
GM4346M Code 6U72/0 A B
Bright GM6184M (5K240) B B
Phosphate
Coated GM4435M Code A&E A B
Coated GM6035M A B
Coated GM4435M Code B B B
Organic GM6174M B B
Electro Organic GM6047M B B
Zinc Organic GM6111M, GM7111M B B
Chromium
Bright GM4251M Code 50 C C
Bright GM6112M C C
Nickel/Organic GM6138M C C
Nickel/Zinc Organic GM7153M C C
Fluorocarbon Coat GM6046M (13T240 Blk) B B

5.4 TORSIONAL STRENGTH TEST. The sample screw
shall be securely clamped by suitable means (Figure 1) such
that the threads on 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, flutes or
thread cutting slot are held within the clamping device. 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
torsional strength torque.
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