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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Fuels & Lubricants

LUBRICANT, ELECTRIC VEHICLE DRIVE UNIT
9986144

1 SCOPE. This specification describes a lubricant for
use in the drive unit of the GM Electric Vehicle. The specifica-
tion describes a lubricant to replace a previously-used EV
lubricant described by 9985835. This lubricant exhibits
improved vehicle range, reduced drive unit friction, and
improved oxidative and thermal stability. The controlling orga-
nization for this EV lubricant specification is Delphi Energy
and Engine Management Systems, Electrical Vehicle
Propulsion Systems.

2 REFERENCED STANDARDS.

GM1000M ASTM D130 ASTM D2240
GM6257M ASTM D445 ASTM D2270
9985835 ASTM D892 ASTM D2983
ASTM D92 ASTM D1298 ASTM D5182
ASTM D97 ASTM D1748 FIM 791C

3 REQUIREMENTS. Products supplied to this specifica-
tion shall conform to all of the requirements and properties
listed under Section 3.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, '"Restricted
and Reportable Chemicals".

3.2 VISCOSITY. The lubricant shall meet the following limits:

Kinematic Viscosity @ 40°C .... 6.9 ¢St (typical) (ASTM D445)
Kinematic Viscosity @ 100°C .2.1 ¢St + 0.2 ¢St (ASTM D445)
Kinematic Viscosity @ 150°C .. 1.2 ¢St (typical) (ASTM D445)
Brookfield Viscosity @ ~30°C 300 cP (typical) (ASTM D2983)
Brookfield Viscosity @ —40°C ....650 - 1000 cP (ASTM D2983)
Viscosity Index 100 (ASTM D2270)

3.3 FLASH POINT.(ASTM D92).

158°C typical
150°C min

3.4 FIRE POINT (ASTM D92).

175°C typical
170°C min

3.5 POUR POINT (ASTM D97).

3.7 PERFORMANCE ADDITIVE COMPOSITION.
Typical elemental analysis of lubricant shall be:

Min Typical Max
Phosphorus, ppm 800 900 1050
Magnesium, ppm 120 140 160

3.8 OXIDATION  STABILITY. MERCON®Aluminum
Beaker Oxidation Test Maximum Total Acid Number (TAN)
Increase of 2.0 (mg KOH/g fluid) after 300 h.

3.9 ANTIWEAR PERFORMANCE (ASTM D5182 RUN @
3600 RPM). Minimum Load Stage 9 Pass.

3.10 ANTI FOAM PERFORMANCE (ASTM D892).
Sequence VIVHI

Typical Maximum
Volume, mL 50/50/50 100/100/100
Collapse Time, minutes -- 1.0/1.51.0
Stability, Volume, mL 0/0/0 0/0/0

3.11 RUST PROTECTION (ASTM D1748).
PASS after 60°C (140°F)/24 h
3.12 COPPER CORROSION (ASTM D130).

2C typical
3B max

3.13 MISCIBILITY (FTM 791C). Using Method 3470.1,
and GM Part Number 12345866 (Cold Climate Power Steering
Fluid, 9985835) as reference fluid, no separation or color
change at end of test.

3.14 SPIN LOSS (DELFHI E&E TEST METHOD XXXX).
At 35, 50, and 70 mph, and lubricant temperature of 40°C,
spin losses shall be no more than reference fluid (MOBILE
XRL-1957AA-6).

3.15 INSULATION COMPATIBILITY (DELPHI E&E TEST
METHOD M-3851). Minimum Breakdown V after 168 h @
150°C: 12 500 V.

3.16 ELASTOMER COMPATIBILITY (GM6297M, ASTM
D2240).

After 168 h @ 150°C

Material Swell % Hardness Change, Durometer A

51°C typical
45°C max VITRON XXX-XXX XX-XX
VAMAC XXX-XXX XX-XX
3.6 SPECIFIC GRAVITY (ASTM D1298). Polyacrylate XXX-XXX XX-XX
0.818 Nitrile XXX-XXX XX-XX
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3.17 VALIDATION TESTING. Testing necessary for vali-
dating the use of this lubricant shall be prescribed by Delphi
Energy and Engine Management Systems, Electric Vehicle
Propulsion Systems. Testing will include, but not be limited to,
tests included in Section 3 of this specification, vehicle fleet
testing, and Proving Ground durability tests.

3.18 MATERIAL COMPATIBILITY. As part of the valida-
tion testing of the lubricant, the lubricant shall not exhibit
deficiencies in performance after contact with materials found
in drive unit assembly, e.g., elastomers, bearings, and gears,
nor cause deficiencies in performance of these materials or
components found in drive unit assembly.

4 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.

4.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirerents must be submitted with
any new submissions or whenever a composition change has
occurred.

5 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
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.

6 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.

7 GENERAL INFORMATION. This standard was origi-
nated by Delphi Energy and Engine Management, Electric
Vehicle Propulsion Systems in January 1997.
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