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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

COMPOSITE BEARING MATERIAL
GM196M

1 SCOPE. This specification covers high performance
composite bearing materials consisting of a steel backing plate,
having a sintered bronze layer which is impregnated with a
polytetrafluoroethylene (PTFE) - lead/lead oxide mixture.
These composite bearing materials have a useful temperature
range of from —200 to +280°C.

1.1 TYPES. There are 2 types of composite bearing materi-
als covered by this specification:

Type 1 - uses PTFE-lead and includes a thin PTFE-lead
overlay layer.
Type 1 - uses PTFE-lead oxide and does not require an
overlay layer.

If type is not specified either type may be used.

2 REFERENCED STANDARDS.

ASTM A109 UNS C90250
ASTM AS68 UNS C90700
ASTM E1131 UNS C92710
ASTM E4591 UNS G10090
MPIF STD 35

3 REQUIREMENTS. The material and parts made there-
from shall meet the following requirements.

3.1 STEEL BACKING. The backing shall be cold rolled,
low carbon steel. Reference: ASTM A109, ASTM AS68.

3.1.1 Chemistry (Mass %): UNS G10090.

CAIDON.c..e et rereerrree e ecre s rer s e n e ee e naenesnnas 0.15% max

ManNGanese ......ccovrvireererernssessesesirinessnrensrerenennes 0.60% max

PHOSPHOTUS....cocieiriinrirniimnsistosserssesiesssnssisenses 0.040% max

SUILUL c.vvereevnrieveesrernesrersseeresssnsnssssessacnnsssessasss 0.050% max
3.1.2 Hardness.

Flat Parts and Strips
Fabricated Bearings

3.2 PLATING (ON STEEL BACKING).

3.2.1 Exposed Surface. The exposed surface of the steel
backing shall be plated with:

Tin flash (3 pm max) or
Copper flash (5 um max) or
Tin flash over copper flash (total 8 um max)

3.2.2 Internal Surface. The internal steel backing surface,
sintered bronze side, shall be copper plated 5 pm max.

3.3 SINTERED BRONZE LAYER.

Type I Type I

Composition
(Mass %)

Copper 88-91 83-87

Tin 9-12 9-11

Lead -- 4-6
References:

UNS UNS C90250 or UNS 92710

UNS C90700

MPIF STD 35 CT-1000 CTP-1005
Porosity 30 min 35-45
Thickness 0.20-0.40 mm

3.4 PTFE-LEAD IMPREGNATE AND OVERLAY.

Type 1 Type II
Composition
(Mass %)
Lead 48-70
Lead Oxide --- 58-70
PTFE 30-52 30-42

3.4.1 Type I PTFE-Lead Composition Determination.

A sample of the material is to be checked using thermogravi-
metric analysis (TGA) in dry nitrogen, heating at a rate of
20°C/min to 950°C and holding until no further mass loss is
noted. Reference: ASTM E1131.

The PTFE content is the mass loss between 400-620°C and the
lead content is the mass loss from 620°C to shut down.

3.4.2 Composite Melt Point (ASTM E4591).......... 327 £ 5°C

3.4.3 Overlay Thickness:

3.4.4 Overlay Thickness Determination. Prepare a metallo-
graphic section through the material exposing at least 50 mm
of the composite. Measure the minimum PTFE-lead thickness
from a surface bronze particle’s surface to the composite’s sur-
face. The overlay thickness is the average of at least 20
separate measurements of a section. In addition, no more than
25% of the measurements taken are to be less than 10um.

4 TYPICAL ENGINEERING PROPERTIES. The lim-
iting conditions listed below are for typical applications,
exceeding the stated limiting conditions may be allowable
under suitable conditions. The limiting conditions as listed
below, and the effective coefficient of friction, vary with oper-
ating and environmental conditions.
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4.1 LIMITING CONDITIONS:

Load (Bearing Pressure)........cocovvereeracnnsens 49-55 MPa max

Surface VeloCity....cvcrerevnrvrerenrerevensrennenes 0.67-5.0 m/s max

PV Factor ... 3.5-3.6 MPa m/s max
4.2 COEFFICIENT OF FRICTION

(DYNAMIUC) ..oeevieriiriinsiarsssonsisissesossesessarscsressosssesss 0.03-0.20

4.3 YIELD STRENGTH (COMPRESSION)....... 275-310 Pa

4.4 COEFFICIENT OF THERMAL EXPANSION:

Paralle] t0 SUITace ......ovevivvunererencsiviminserenennne 12 x 10-6/°C
Perpendicular to Surface 25-30 x 10-6/°C

5 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

5.1 Compileted copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory), or equivalent, must be submitted

tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

7 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by engineering as
meeting the requirements of this specification. Sources are
available through the on-line MATSPC System.

8 GENERAL INFORMATION. This standard was origi-
nated by Delco Chassis Division in March 1992, revised from
DPM-2772 and/or DPM-4194. The latest revisions include:

with any new submissions or where a composition change has Rev Date Description Div
occurred. A | 495 |Added Type I DC
6 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
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