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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes -- Fuels & Lubricants

GASOLINE - UNLEADED PREMIUM
GM4796M GM4797M

1 SCOPE. These specifications cover 2 types of
unleaded premium grade gasoline, one for factory fill
(GM4796M) and one for immediate or normal use
(GM4797M). The factory fill gasoline is intended for use in
vehicles which are stored for extended periods of time or in
storage tanks where the rate of turnover is low.

1.1 The specifications apply to samples taken directly from
the tank car or tank wagon.

2 REFERENCED STANDARDS.

ASTM D86 ASTM D2622 ASTM D4815
ASTM D130 ASTM D2699 ASTM D4953
ASTM D381 ASTM D2700 ASTM D5059
ASTM D525 ASTM D3120 ASTM D35190
ASTM D665 ASTM D3231 ASTM D5191
ASTM D1266 ASTM D3237

ASTM D1319 ASTM D4806

3 CHEMICAL AND PHYSICAL PROPERTIES.

3.1 In addition to the limits shown herein, the fuel must also
meet applicable regulations of the U.S. Environmental
Protection Agency and the States.

3.2 LEAD. Lead content shall not exceed 2.6 mg/L.

3.3 PHOSPHORUS. Phosphorus content shall not exceed
1.3 mg/L.

3.4 SULFUR. Sulfur content shall not exceed 0.04% by
mass.

3.5 GUM. Existent gum shall not exceed 5 mg per 100 mL.

3.6 OLEFINS. Olefinic hydrocarbon content shall not
exceed 15% by volume.

3.7 AROMATICS. Aromatic hydrocarbon content shall not
exceed 45% by volume.

3.8 ADDITIVES. The fuel must contain a depaosit control
additive to minimize deposits in fuel injectors and on intake
valves.

3.8.1 The fuel must pass the BMW "unlimited mileage" qual-
ification for minimizing intake valve deposits.

3.8.2 The fuel must also prevent port fuel injector fouling
under the following test conditions:

a. Use a GM vehicle witha 57L,50L,38L, 3.1 L,
or 2.3 L engine with port fuel injection.

b. Operate the vehicle over a test cycle consisting of 15
minutes at 55 mph, followed by 45 minutes of
engine-off soak.

¢. Acceptable performance is defined as less than 10%
flow restriction for any injector after 10 000 miles of
operation on the test cycle.

3.8.3 Other additives may also be used to meet the require-
ments for copper and ferrous corrosion and for oxidation
stability. Type and quantity of additives shall be agreed upon
by purchaser and seller.

3.9 OXYGENATES. The use of oxygenates is permitted by
these specifications. However, only one of the following types
may be used:

3.9.1 Alcohol. Ethanol concentration shall not exceed 10%
by volume. Ethanol must meet the requirements of ASTM
D4806, "Standard Specification for Fuel Ethanol for Blending
with Gasolines for Use as Automotive Spark-Ignition Engine
Fuel". No other alcohols are permitted.

3.9.2 Ethers. Methyl tert-butyl ether (MTBE) concentration
shall not exceed 15% by volume. Ethyl tert-butyl ether
(ETBE) concentration shall not exceed 17% by volume. Tert-
Amyl methyl ether (TAME) concentration shall not exceed
17% by volume. No other ethers are permitted. If a mixture of
these ethers is used, the total oxygen content of the fuel may
not exceed 2.7% by mass.

3.10 COPPER CORROSION. A clean strip of copper shall
not show more than a slight tarnish (classification No. 1) when
submerged in the gasoline for 3 h at 50°C.

3.11 FERROUS CORROSION. The gasoline shall provide
ferrous rust inhibition equivalent to Rating B+ or better as
determined by the test outlined in Section 4, NOTE 3.

3.12 OXIDATION STABILITY.

3.12.1 GM4796M requires that a gasoline to be used for fac-
tory fill shall have an induction period of not less than 960
minutes, since this fuel could be stored for extended periods of
time.

3.12.2 GMA4797M requires that gasoline for immediate use
shall have an induction period of not less than 480 minutes.

3.13 QUALITY. The gasoline shall be clear and bright, visu-
ally free of undissolved water, and contain not more than 1.3
mg of sediment per L.

3.14 ANTIKNOCK RATING. Octane rating shall conform
to the following limits:

Research Octane Number 96 min
Antiknock Index (Average of Research and Motor Octane
Numbers) 91 min

3.15 VOLATILITY. Vapor pressure and distillation charac-
teristics shall conform to the following limits (NOTE 1):
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Fuels & Lubricants

GASOLINE - UNLEADED PREMIUM

GM4796M GM4797M
Class A Class B Class C Class D Class E

Vapor pressure, kPa 45-62 48-69 59-79 72-93 83-103

psi 6.5-9.0 7.0-10.0 8.5-11.5 10.5-13.5 12.0-15.0
10% Evaporated, "C 65 max 60 max 55 max 55 max 50 max

‘F 149 max 140 max 131 max 131 max 122 max
50% Evaporated, *C 77-110 77-110 77-104 77-104 77-104

°F 170-230 170-230 170-220 170-220 170-220
90% Evaporated, °C 177 max 177 max 177 max 177 max 177 max

‘F 350 max 350 max 350 max 350 max 350 max
End Point, *C 225 max 225 max 225 max 225 max 225 max

‘F 437 max 437 max 437 max 437 max 437 max
Distillation Loss, Vol. % 5 max 5 max 5 max 5 max 5 max
Distillation Residue, 2 max 2 max 2 max 2 max 2 max
Vol. %
Driveability Index 1200 max 1190 max 1180 max 1170 max 1160 max
(NOTE 2)

NOTE 1:The schedule of seasonal and geographical volatility classes shall be as shown in Table 1.
NOTE 2: Driveability Index (DI) is calculated as follows:

DI=15xT,+30xT_+T
where Ty, Ty, and T, are the 10%, 50%, and 90% evaporated temperatures ('F) determined by ASTM DS6.

4 TEST METHODS.

All tests shall be performed
according to the latest date of issuc of the following ASTM

test methods, except as noted:

Lead

Phosphorus
Sulfur

Gum

Hydrocarbon Type
(Olefins & Aromatics)

Alcohols & BEthers
Copper Corrosion
Ferrous Corrosion
Oxidation Stability
Sediment
Knock Rating:
Research Method
Motor Method
Vapor Pressure

Distillation Temperatures

ASTM D3237 or

ASTM D5059
ASTM D3231
ASTM D1266,

ASTM D2622, or

ASTM D3120
ASTM D381
ASTM D1319

ASTM D4815
ASTM D130
NOTE 3
ASTM D525
NOTE 4

ASTM D2699
ASTM D2700
ASTM D4953,

ASTM D5190, or

ASTM D5191
ASTM D86

NOTE 3: For the ferrous corrosion test, use Procedure A of
ASTM D665 except as follows:

1. Use gasoline rather than turbine oil.

2. Use a test temperature of 38°C rather than 60°C.

3. Instead of distilled water, use 30 mL of salt water pre-
pared by dissolving the following salts in 1 L of distilled
water:

a, Sodium Sulfate (Na,SO,) 148 mg
b. Sodium Chloride (NaCl) 165 mg
c. Sodium Bicarbonate (NaHCO,)......ccereerivsesvennne 138 mg
(This provides a concentration of 100 ppm each of sulfate,
chloride, and bicarbonate ions.)

4. Use a test time of 5 h rather than 24 h.

5. Visually rate the corrosion as follows:

Portion of Surface Rusted Rating
None A (Pass)
Less than 0.2%* B++ (Pass)
0.2 to 5% B+ (Borderline)
5 to 25% B (Fail)

25 to 50% C (Fail)
50 to 75% D (Fail)
75 to 100% E (Fail)

*Equivalent to 6 spots, each of which is less than 1 mm in

dia.

NOTE 4: Sediment is determined by vacuum filtering a 3 L
sample of gasoline through a 1.2 pm membrane filter. After
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