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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Fuels & Lubricants

GASOLINE - UNLEADED REGULAR
(FOR LIGHT-DUTY EMISSION CONTROL SYSTEM DURABILITY TESTING)

(SUPERSEDES GM6141M)
GM6144M
1 SCOPE. These specifications cover unleaded regular Research Octane No. (R) 91-92
gasoline to be used primarily for light-duty emission control Motor Octane No. (M) 83 min
system durability testing and apply to samples taken directly Sensitivity (R minus M) 7.5 min

from the tank car or tank wagon.
2 CHEMICAL AND PHYSICAL PROPERTIES.
2.1 LEAD. Lead content shall not exceed 2.1 mg/L.

2.2 PHOSPHORUS.
0.21 mg/L.

Phosphorus content shall not exceed

2.3 SULFUR. Sulfur content shall be between 0.025 and
0.04% by mass.

2.4 GUM. Existent (washed) gum shall not exceed 5 mg per
100 mL

2.5 ADDITIVES. No additives shall be used except those
required to minimize deposits in engine induction systems and
those necessary to meet copper corrosion and oxidation stabil-
ity requirements. Type and quantity of additive(s) shall be as
agreed upon between purchaser and supplier.

2.5.1 Alcohol shall not be used as a blending agent.

2.6 OLEFINS. Olefins shall not exceed 15% by volume.
2.7 AROMATICS. Aromatics shall not exceed 35% by vol-
ume.

2.8 COPPER CORROSION. A clean strip of copper shall
not show more than a slight discoloration when submerged in
the gasoline for 3 h at 50 C.

2.9 FERROUS CORROSION. The gasoline shall provide
ferrous rust inhibition equivalent to Rating B+ (or better) as
determined by test outlined in Paragraph 3.

2.10 OXIDATION STABILITY.

2.10.1 The gasoline shall have an induction period of not less
than 300 minutes when tested (NOTE 1) in the presence of 1
ml of a solution of cupric acetate in toluene containing 0.20
mg of copper, using the apparatus and procedure described in
the standard method of test for oxidation stability of gasoline
(induction period method).

2.11 QUALITY. The gasoline shall be clear and bright,
visually free of undissolved water, and contain not more than
1.3 mg of sediment per L (NOTE 3).

2.12 KNOCK RATING. Octane quality shall conform to the
following:

2.13 VOLATILITY. Reid vapor pressure and distillation
temperatures shall be within the limits listed below.

2.13.1 Evaporation loss during distillation shall not exceed
5% and the distillation residue shall not exceed 2%.

3 TESTS. Al tests shall be performed according to the
latest date of issue of the following methods:

Lead ASTM D3237
Phosphorus .ASTM D3231
Sulfur ASTM D1266 or D3120
GUIML crverererrnrsnarenssssrsnsrmmsanasrmanssssssserssarisess ASTM D381
Hydrocarbon Type

(Olefins & Aromatics) ....cuevesceesessessnenes

Copper Comosion
Ferrous Corrosion (NOTE 2)...ccccvveevrvrerereevenne
Oxidation Stability (NOTE 1)....

Knock Rating, Motor Method..........cccoueeeeee

Knock Rating, Research Method.................. ASTM D2699
Reid Vapor Pressure ASTM D323
Distillation Range, Evaporation Loss ............... ASTM D36
Sediment NOTE 3

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 a GM engineer-
ing department or laboratory) must be submitted with any new
submissions or where 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
te 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 GENERAL INFORMATION. This specification was
issued in February 1974. The latest revisions include the fol-
lowing: April 1985, revised gum, volatility and test
requirements; November 1979, revised sulfur and quality
requirements.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Fuels & Lubricants

GASOLINE - UNLEADED REGULAR
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GM6144M
TABLE 1 — REID VAPOR PRESSURE AND Na,SO, 148 mg
DISTILLATION RANGE NaCl 165 mg
" Tt NaHCO, 138 mg
ntermediate (This provides water with 100 each of SO

t p ppm s
Season Summer (S) @ Winter (W) €l and HCO, jons.) ;

Reid Vapor 5966 59-90 76— 90 d. Use test period of 5 h in lieu of 24 h.

Pressure, kPa ¢. Rate any corrosion as follows

lligfporate 4, C 3£6 48+ 11 43%6 Portion of Surface Rusted......covvervcrrneernens Rating
50% 102+ 6 1008 9816 None A (Pass)
Evaporated, C Less than 0.2%* B++ (Pass)
90% 166 £ 6 166 + 6 166 + 6 0.2 10 5% cvvrnerrrrcrerrereriarinee B+ (Borderline)
Evaporated, C 5to 25% B (Fail)
- 25 to 50% C (Fail)
End Point, C 218 max 218 max 218 max 50 to 75% D (Fail)
75 to 100% E (Fail)

NOTE 1: The oxidation stability test is designed to insure that
gasoline purchased under these specifications is sufficiently
stable in the presence of metal. If metal deactivator is added to
the gasoline in order to meet the specification, extreme care is
necessary to insure adequate blending of the metal deactivator
with the gasoline,

In sampling gasoline for this test, it is desirable to collect the
sample in a glass sample bottle since contact, with metal sur-
faces may cause deterioration of stability. Wherever for legal
reasons the sample cannot be taken directly in a glass con-
tainer, the sample should be transferred to a glass container as
soon as possible.

The cupric acetate solution may be prepared by dissolving one
part of cupric acetate [Cu(C,H,0,), - H,0] in 250 parts of gla-
cial acetic acid (by mass or weight) and diluting to the
required strength with toluene. Adjust the solution to contain

NOTE: *Equivalent to six spots, each of which is less than 1
mm in diameter.

NOTE 3: Sediment is determined by vacuum-filtering a 3 L
sample of gasoline through a 1.2-um membrane filter. After
drying the filter in a vacuum desiccator for 10 minutes, the
increase in the mass of the filter is determined.

NOTE 4: Suitable precautions should be taken to ensure appli-
cable safe limits are not exceeded when conducting test
procedures, processing or handling of materials covered in this
specification.

TABLE 2 — SEASONAL VOLATILITY VARIATION
CHART FOR MICHIGAN

0.20 mg of copper per mL of solution. January w July S
NOTE 2: Use Procedure A of ASTM D665 except as follows: ~ February W | August S
a. Use gasoline in lieu of turbine oil March I September S
b. Use test temperature of 38 C April 1 October I
c. In lieu of the distilled water specified, use 30 mL S mbe
water prepared by dissolving the following in 1 L of May November !
distilled water June S December w
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