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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Fuels & Lubricants

OIL, DIESEL ENGINE, SAE 15W-40, CE/SG
9985704

1 SCOPE. An engine lubricant particularly suitable for
initial factory-fill of trucks equipped with diesel engines, but
not recommended for gasoline-fueled vehicles. Engine oils
conforming to letter designations SG and CE (CE/SG), as
described in SAE Technical Report J183 MARSS, are required.
The oil must also meet the requirements of MIL-L-46152D
and be on the Federal Qualified Products List (QPL). In addi-
tion, an oil of the same viscosity grade and quality level must
be marketed by the oil company requesting approval.

2 VISCOSITY.

2.1 Kinematic Viscosity at 100 C (ASTM D445): 12.5 to
<16.3 ¢St

2.2 Low Temperature Viscosity at —15 C (SAE J300 JUN87,
Appendix A), cP: 3500 max

2.3 Borderline Pumping Temperature (ASTM D4684): —20 C
max

2.4 Stable Pour Point (See SAE J300 JUN87, Appendix B):
—25 C max

2.5 High Temperature/High Shear Rate Viscosity at 150 C
and 1 Million Recip Sec (ASTM D4624, ASTM D4683 or
CEC L-36-T-84), cP: 3.5 min

3 PERFORMANCE. A sample of the oil under consid-
eration shall be evaluated by a qualified laboratory (see NOTE
1) using Engine Test Sequences IID, IIIE, and VE and Test
Techniques L-38, 1G2, T-6, T-7, and NTC-400. The test
sequences are described in ASTM Special Technical
Publication 315H and ASTM Research Reports RR:D2-1225
and RR:D2-1226; the L-38, 1G2 T-6, T-7, and NTC400 test
methods are described in ASTM Special Technical Publication
509A, ASTM Rescarch Report RR:D2-1194 or are available
from ASTM Committee D2.B0.02. It is the responsibility of
the oil supplier to provide 2 complete sets of test reports,
including results with both the candidate oil and appropriate
reference oils. These reports shall include necessary photo-
graphs of test parts as well as an explanation of any
differences existing between the candidate oil formulation and
the formulation actually tested, as well as relating any differ-
ences in formulation numbers used in the various engine tests.

3.1 The engine test results for oil category CE/SG shall equal
or exceed the following performance criteria:

3.1.1 Test Sequence IID.

Average Piston Skirt Varnish ....coceeeeveecncsiisinsinicns 8.9 min
Average Oil Ring Land Deposit .....cocveiscnseninns 3.5 min
Average Engine SIuAge ..cocvvennneiiiciisciininnicnenis 9.2 min
Ring Sticking (compression and oil)......ccocoevrvnnne None
Lifter SHEKING..ovviinninenriennsenireesessnienssenssssssansenisissens None
Cam and Lifter Scuffing .......cceeveevenisressinnanssssseniisiss None
Cam Plus Lifter Wear, pm (in.)
AVOIAZE..oirrrimsesiessiarsareersnsasnsesenesnaens 30 max (0.0012)
Maximum oueeeernermsmmnnmsessrenasss 63 max (0.0025)

3.1.3 Test Sequence VE.

Oil Ring Filling, Po...ceseereresiessrensnssssessresesronsaans 15 max
Oil Screen Clogging, % .20 max
Compression Ring Cold Sticking .....ceveversmeresercscsssess None
Varnish

Average Piston Skirt Rating ...c.eceoeenivnnnsiennies 6.5 min

Average Engine Rating vee 5.0 min
Average Engine Sludge Rating veeee 9.0 min
Cam Cover Sludge Rating .......cccoveeneviiniresernainennas 7.0 min
Cam Wear, pum (in.)

AVEIage....cininesrirenraisrnsisess «..127 max (0.0050)

Maximum...... 381 max (0.0150)

3.1.4 L-38 Bearing Test.

Bearing Weight Loss, Mg..cceirrereremesnssimiserinnins 40 max
3.1.5 Test Method 1G2.

Groove No. 1 (Top) Carbon Fill, Volume, % ......... 80 max
Ring Side Clearance Loss, pm (in.) ......12.7 max (0.0005)

Weighted Total Demerits. 300 max
3.1.6 Test Method T-6.

Merit Rating....ccocrerereraerimeerersssrassssssesssnsssnsssesonssaseses 90 min
3.1.7 Test Method T-7.

Average Rate of Viscosity Increase During

Last 50 h, cSt (at 100 C)/h.nriieninnninereaesennes 0.040 max

3.1.8 Test Method NTC-400.

0Oil Consumption...... Candidate oil
consumption second order regression curve must fall
completely below the published mean plus one stan-
dard deviation curve for the applicable reference oil.
Camshaft Roller Follower Pin Wear,
mm Average...... 0.051 max
Crownland (Top Land) Deposits, % Area Covered

Average Engine Rust Rating 8.5 min with Heayy Car.bon, 'Averagc ............................ 25 max
Lifter Sticking None Piston Deposits, Third Ring Land, Total CRC
Demerits for All 6 Pistons ......ceevveceereceererensecnss 40 max
3.1.2 Test Sequence IIIE.
3.2 ENGINE OIL FILTERABILITY TEST (GM9099P).
Viscosity at 40 C (ASTM D445),
increase at 64 h, %o..cocvrveirrennnisrariniiioen 375 max Reduction in Flow Rate, %b...cccveenimneiesscnsmsssnissnions 50 max
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3.3 FOAM TEST REQUIREMENTS, ASTM D892,
OPTION A (SEE TABLE 1).

TABLE 1
Foaming
Tendency, mL Foam Stability,
Sequence mL max after §
max after S min | “rmin Settlin
Blowing g
I 10 5
I 25 5
t 10 )
IV (See NOTE) | Rate and Report | Rate and Report

NOTE: Same as Sequence I except run at 150 + 3 C and 200
1 5 ml/min air flow rate.

4 CHEMICAL COMPOSITION.
4.1 Phosphorus, mass %: 0.14 max
4.2 FLASH POINT (ASTM D92): 210 C MIN.

5 COMPOSITION AND PHYSICAL PROPERTY DATA.

The oil supplier shall furnish data showing composition of
candidate oil, with regard to both base stocks and additive
treatment. Material Safety Data Sheets are to be supplied for
each candidate oil. Also, physical properties of the oil are to be
measured and the data reported. Suitable forms (FF 1 and 2)
for the required data can be obtained from Secretary, GM
Engine Oil Committee, Fuels and Lubricants Dept, GM
Rescarch Laboratories, Warren MI 48090-9055.

6 FORM AND QUALITY.

6.1 No change shall be made in formulation or manufacturing
practices until the material is offered for re-examination and
subsequent approval is granted in writing.

6.2 Infrared spectrophotometer traces of samples taken from
each shipment of lubricant shall conform to the “standard”
trace established within a tolerance of 43 points on the trans-
mittance scale. Absorbance values obtained on samples taken
from each shipment shall be within a tolerance of $10% of the
value established for the approval material.

7 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.

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

8 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 ndtification 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.

9 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 the control divi-
sion as meeting the requirements of this specification.

10 GENERAL INFORMATION. This specification was
issued in April 1988 and supersedes 9985459. Latest revision
includes editorial changes made by CPC in January 1989.

NOTE 1: Acceptable data may be obtained from ASTM cali-
brated-monitored dependent or independent test laboratories.
The latter are generally able to run all of the engine tests,
except as noted.

1. BG&G Automotive Research, Inc.

5404 Bandera Rd
San Antonio TX 78238
2. Southwest Research Institute

8500 Culebra Rd
San Antonio TX 78206
3. AutoResearch Laboratories, Inc.

{except IID, ITIE, and VE)
6735 S Harlem Ave
Chicago, IL 60638
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