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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Fuels & Lubricants

FLUID, SEMI-SYNTHETIC ELECTRO-HYDRAULIC STEERING SYSTEM
9986117

1 SCOPE. This specification details the requirements of
a high viscosity index, semi-synthetic fluid intended primarily
for use and hydraulic actuation purposes in electro-hydraulic
power steering systems over an extended temperature range.

1.1 This specification may involve hazardous materials, oper-
ations, and equipment. This specification does not purport to
address all of the safety problems associated with its use. It is
the responsibility of the user of this specification to establish
appropriate safety and health practices and to determine the
applicability of regulatory limitations prior to use.

2 REFERENCED STANDARDS.

GM1000M ASTM D892 ISO 4406
ASTM D92 ASTM D2270 ISO 4407
ASTM D97 ASTM D2983 ISO 7308
ASTM D130 ASTM D5483 NFE 48651
ASTM D445 ASTM E168 NFE 48655
ASTM D611 DIN 51382 Opel #B4401024
ASTM D665 DIN 51581

3 REQUIREMENTS.

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 PHYSICAL PROPERTIES. See Table 1.

3.2.1 Fluid shall be clear and bright and free from water, sed-
iment, particulates, or other substances detrimental to proper
function and performance of the system in which it is used.

3.3 PERFORMANCE REQUIREMENTS. All materials
approved against this specification must meet all compatibility

and functional performance requirements where applicable as
specified by the control division engineering department.

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 requirements 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 specification was
originated by Delphi-Saginaw Steering Systems in March
1996 and was initially released for an Opel EHPS steering
application.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Fuels & Lubricants

FLUID, SEMI-SYNTHETIC ELECTRO-HYDRAULIC STEERING SYSTEM

9986117

TABLE 1 - PHYSICAL PROPERTIES

Properties Test Values Test Methods

Flash Point 140°C min ASTM D92
Fire Point 150°C min ASTM D92
Viscosity

@ -40°C 1200 cP max (Bkfld) ASTM D2983

@ +40°C 18.0 ¢St min ASTM D445

@ +100°C 5.9 ¢St min ASTM D445
Shear Stability - DIN 51382

Kinematic Viscosity change After 30 cycles: 4.0 max

@ +40°C, % loss After 250 cycles: 6.0 max
Viscosity Index 300 min ASTM D2270
Aniline Point 95.0 - 102.0°C ASTM D611
Pour Point -50°C max ASTM D97
Corrosion and Rust Preventing No Rust ASTM D665
Characteristics (Procedure A - 24 h)
Foaming Characteristics; Tendency - ASTM D892 - Sequence II

Volume 140 mL max

Collapse Time 60 s max

Volume after 10 minutes Nil

aporation Properties (Noack test); DIN 51581

After 1 h @ 100°C, % wgt. loss 1.5 max

After 1 h @ 150°C, % wagt. loss 7.3 max
Oxidation Stability (HPDSC), @ 210°C 30 min ASTM D5483

isothermal / 3.45 MPa 0, Atmos.,
minutes to exotherm onset

Copper Strip Corrosion Resistance

1b rating max

ASTM D130, (1 h/ 150°C)

Compatibility with other fluids:
After 24 h @ -40°C
After 24 h @ +60°C

Clear, no sediments or stratification

ISO 7308, with the following fluids:
a) ISO reference fluid 4926.

b) fluid(s) approved against
Opel #B4401024.

Fluid Cleanliness (applies to virgin fluid
as received from supplier)

ISO code of 17/14 or cleaner

or
NFE classification of 9 or cleaner

ISO 4407 (test method)

ISO 4406 (reporting method)
or

NFE 48651 (test method)

NFE 48655 (reporting method)

Appearance Green in color; clear and bright in clarity | Visual

IR Spectrum To match approved reference ASTM E168
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