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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Fuels & Lubricants

SYNTHETIC POLYALKYLENE GLYCOL LUBRICANT
9985752

1 SCOPE. This specification describes the minimum
acceptable requirements for synthetic polyalkyleneglycol
(PAG) lubricants for use in GM mobile air conditioning sys-
tems designed for HFC-134a refrigerant.

1.1 Specific requirements for a particular supplier’s PAG
lubricant may be found in the "Approved Supplier” section of
Harrison Division Specification SD2-231, R134a PAG A/C
Lubricant. Specific descriptive information on a given suppli-
ers fluid is GM Confidential.

1.2 This specification does not restrict the chemical structure
of polymer. Any proportion of ethylene/propylene oxide units
may used in the base polymer. Starting and terminating groups
or functionalities may vary as necessary to meet the require-
ments listed below.

2 REFERENCED STANDARDS.

ASTM D97 ASTM D2270 ASHRAE Std
ASTM D664 Har TM-217 Cannon-Fenske
™

3 REQUIREMENTS.

3.1 PHYSICAL PROPERTIES. Value(s) listed in Table 1
may be modified for an individual property if overall perfor-
mance in other areas is superior.

3.1.1 The lubricant shall be a clear transparent liquid, e.g.,
there shall be no particulates or turbidity present. Ash content
for the base stock (exclusive of additives) shall be less than
0.01% by mass.

3.2 WEAR TEST PERFORMANCE. Falex Ring on Block
3.2.1 Wear testing shall be performed under an HFC-134a
atmosphere. Specific details on the wear test procedures can be

obtained from the GM Research Fuels and Lubricants
Department, Warmren, Michigan 48090 (313-986-1875).

3.2.2 Wear Test Performance (See Table 2).

TABLE 2

Metal/Metal
52100 steel/steel continuous

Acceptable Value

421.5 Kg failure load (min)
5 mg (max) wear max

52100 steel/356T6 aluminum
+ 5° oscillation

12 mg (max) wear 85%
(max) galling

52100 steel/Harrison 1364
brass T 30° oscillation

70 mg (max) wear

3.3 WATER CONTENT. The water content-requirement for
a particular PAG lubricant shall be established for that lubri-

cant in accordance with its particular water absorption
properties and method of production. As part of the qualifica-
tion process, potential suppliers will furnish rate of water
absorption data (21 days) for the fluid at 21°C, 80% RH.

3.4 MATERIALS COMPATIBILITY. In addition to the pre-
ceding, the lubricant shall not cause degradation of the
materials or components in the A/C system, e.g., hoses and O
rings, that would impair their performance in the system.

3.5 QUALITY REQUIREMENTS.

3.5.1 The supplier shall maintain on-going SPC for viscosity
or molecular weight for the lubricant. The supplier shall pro-
vide to the control divisions’ Product Engineering Group data
on the other quality standards listed in Section 2. SPC data on
the concentration of additives present shall also be required.
All these data shall clearly demonstrate that the supplier’s pro-
cessing steps are in a state of statistical control.

3.5.2 The frequency of such tests, and the timing for which
such data shall be supplied to the controlling division will be
established by the supplier and the controlling division during
the qualification process.

3.5.3 To assure the mutually beneficial monitoring of the
lubricant’s quality, the supplier shall furnish to the controlling
division copies of the test methods used by the supplier for
determining the various properties of the lubricant.

3.5.4 Any proposed change in the supplier’s process which
could change the performance/chemical composition of the
Iubricant will be reported to controlling division before any
such change is made. Validation that such change will have no
negative effect will be the responsibility of the supplier and the
controlling division.

3.5.5 Acceptance approval of various lots of the lubricant
will rest exclusively with the controlling division.

3.5.6 The lubricant shall be dyed blue with a suitable organic
dye at a concentration of 10 ppm or less. The dye shall have
no effect (as compared to non-dyed oil) on the Sealed Tube
Stability (3.1) or Wear Test Performance (3.2.2).

3.5.7 The supplier shall test the lubricant for stability and
storage life in Harrison/GM approved service containers, e.g,
60 days at 35°C and 95% RH shall result in a pH change of no
more than 1.0 unit and no detectable increase in acid number.

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 GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory), or equivalent, must be submitted
with any new submissions or where a composition change has
occurred.
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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

sources listed in the GM Corporate Materials File under this
specification number have been qualified by the conirol divi-
sion as meeting the requirements of this specification. Sources
are available through the on-line MATSPC System.

7 GENERAL INFORMATION. This specification was
originated by Harrison Radiator in July 1991. The latest revi-

sions include:

incoming shipments meeting this specification without depen- Rev Date Description Div
dence upon purchaser’s inspection. A 11/92 | Added 3.5.6 and 3.5.7 Har
6 APPROVED SOURCES.  Engineering qualification B 1/93 | Acid No. Revision Grease
of an approved source is required for this specification. Only & Lube
TABLE 1
Properties Values Test Methods
Viscosity at 40°C 90 ¢St to 150 ¢St Cannon-Fenske TM
(417 SUS to 695 SUS)
Viscosity Index 150 min ASTM D2270
Pour Point (Not Above) -34*C ASTM D97
Acid No. 1.68 mg KOH/g max ASTM D664
pH (50% aqueous) 6.0 - 8.0 —_
Solubility in HFC-134a (20% by wgt —40 to +30°C —
lubricant)
Sealed Tube Stability Fe: 3, Cu: 2, Al: 2; Har TM-217@ 177°C/14 days (based on
0.5% max HFC-134a decomposition | ASHRAE Std 97)
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