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ABSTRACT

The MIL.-1.-7808 family of oils is hand. ; the needs
of the current fleet service, both military and commercial.
The MIL-1.-9236 family of oils promises to meet the lubri-
cant needs for the family of high performance engines just
beyond the horizon. However, new and fantastic demands
for engine lubricants are foreseen to handle industry and
military requirements for the period 5 to 10 years hence.
New fluids and new handling methods will be required to
assure adequate fleet operation,

One of the bearing companies uses the slogan ''Nothing rolls like a ball.." Those of us in the
jet engine business know all too well that '""Nothing rolls worse than an unlubricated ball. "' Certainly
there are no needs in our aircraft industry today more important than the need for adequate use of
the proper lubricant in turbojet engines.

In reviewing General Electric's views on jet engine lubrication, let us review briefly the
history of jet engine lubrication. The first jet engines built in this country were General Electric
engines which were lubricated with light mineral oils. These light mineral oils satisfactorily filled
the requirements for oils for over a decade. The most famous engine family to use this lubricant
was the General Electric J47 engine family in US Air Force aircraft such as the Convair B-36, North
American F-86 and Boeing B-47. These engines were able to live with the relatively low temperature
capability mineral oils because the duty cycle requirement of the aircraft matched the characteristics
of this oil family, We find that this matchingof the aircraftduty cycle to the lubricant characteristics is
the m: Hr item in determining the lubricant requirements for jet engines. The B-36, B-45, B-47 and
F-86 type aircraft were subsonic or barely sonic aircraft and, as such, did not require a lubricant
to operate over 200°F. However, these aircraft did require -65°F starting capability and hence the
use of the light mineral oils.

Figure 1 is a chart which shows graphically the progress of lubricant development since the
early engine systems. By plotting lubricant bulk oil temperature alongside aircraft ram air tem-
perature, you can see clearly why I have stated that the matching of the aircraft duty cycle to the lubri-
cant characteristics is of major importance in determining lubricant requirements for jet engines.

Let us keep this chart in our minds for future reference and go on with our review of engine lubricants.

The next significant advance in the search for a wider temperature range lubricant came in
the form of the MIL-1.-7808 family of lubricants., Generally, the diester base fluids are compounded
to meet the needs of increased thermal stability, foaming stability, gear load carrying capacity, etc.
These lubricants have been highly successful in the temperature range for which they were designedto
be ed, -65 to 300°F. This is e ss of 1 | in ine itric J79 N h aily
engines, including the subsonic CJ805 commercial engine. Such military aircraft as the USAF's
Convair B-58 Hustler, Lockheed F-104 Starfighter and the Navy's McDonnell F4H Phantom II and
North nerican A3J Vigilante craft as well as the Convair 880 commercial airliner use the diester
family of oils - successfully. Again, these oils have been tailored to a specific class of aircraft,
those which are generally limited to approximately Mach 2. This oil has been the mainstay of our
current fleet of jet aircraft using General Electric engines as well as competitive engines.

The next important step in lubricant development occurred around 1956 when the military
requested industry to conduct research to obtain lubricant candidates to fulfill the conditions of the
MIL-1.-9236A Specification. This required an oil to operate between -65 and +400°F., As many of
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TAl 2. OIL DEVELOPMENT REQUII
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Viscosity vs Temperature

Specific Heat vs Temperature
Specific Gravity vs Temperature
Compatibility with Other Materials
(includes effect on either the oil
or the material)

Carbons, steels, monel, silver,

silicone rubber, Viton A & B
rubber, etc.

Oxidative Stability
Evaporation Rate

Panel Coking

Viscosity vs Pressure & Temperature

Decomposition Products
Foaming

Water Tolerance or Hydrolytic
Stability

Lubricity (Shell 4-Ball Test)

Flash & Spontaneous Ignition
Temperatures
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<13000 cs at -65°F
>2 cs at 700°F

Rm. temp. to 700°F
0 to 700° F

Rm. temp. to 800°F

500 - 800°F
400 - 700°F, 7.5% Max.

Oil temp. 400 - 700°F

Panel temp. 600 - 1000°F

100 mg Max., 8 hr.

Rm. temp. to 700°F to
150, 000 psig

Report

1.5 - 14,7 psia
Rm. temp. to 800°F

Report
1 & 10 kg load to 700°F
- Report

Report - Press. 1.5 -
100 psia






