GAS . .RBINE LUBRICANTS PICTURE - 1960

By K. L. Berkey
Wright Air Develo; :nt Division

ABSTRACT

The present state of the art along with future thinking
in gas turbine engine lubricants and lubrication are covered.
Basically, lubricant temperature capability plateaus are
dictated by aircraft speed. The various classes of lubricants
covering these plateaus are discussed with emphasis on the
MIL-L-9236 and high-temperature lubricants. Estimated
ending conditions which establish lubricant requirements
are shown.

Air-breathing applications include reciprocating, gas turbine and ramjet engines. The gas
turbines can be broken down further into turbo-prop, turbo-jet and turbo-fan engines. Since the
reciprocating engines are about passe so far as research and development work is concerned, we
are doing no R & D work in this area. We have no specific program in ramjet lubricants, either,
since the ramjets generally inherit their greases and lubricating oils from the gas turbines and
other equipment. Of the gas turbine types, the turbo-jets present the most severe lubricating
conditions so the great majority of our air-breathing engine work is with the turbo-jets. Therefore,
I will confine my paper to turbo-jet engine lubricants and lubrication.

First, let us take a look at the market picture. The MIL-1.-6081 oils are still with us. You
will remember that these are the light petroleum oils used in the early jets. We are currently
buying both Grades 1005 and 1010. This year's Government procurement will come to a little over
1,000,000 gallons at a price of around $0. 60 per gallon. These oils will be with us for a number
years yet, although the market will probably drop off quite a bit in the next couple of years.

Several years ago, we predicted that military procurement of the MIL-L-7808 synthetic oils
would peak at 2,000, 000 gallons per year. Figure 1 shows that our estimate was over-optimistic
since it peaked at 1.5 million gallons in 1958 and then settled down to a 1.3 million gallons per
year rate. Several things account for this early peaking, the main one being the extension in 1958 of
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FIGURE 1. MIL-L-7808 OIL PROCUREMENT AND PRICE
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released since coordination ha completed yet. By the wav, industry comments will
probably be solicited b  re th ition is released. In Tab 2, some of the performance
requirements are listed. On load carrying ability, again we are starting out high, rubber
swell is based on Viton B and is highly optimistic. In fact, our rubber people may up these limits
before rel: se of the specifi ion. We plan on using the Erdco ! .ring Rig with the high-temperature
head for the bearing test. Bulk oil temperature will be 525°F and bearing outer race 625°F,

1.5 cfm of air will be dumped into the oil which will be changed every 25 hours, if necessary. The
CRC Bearing Test Panel will be asked to coordinate this test with industry to arrive at a standard
set of test conditions. We list a corrosion-oxidation test although no test is currently available.
The same goes for the engine test. We hope in the not too distant future to have higher temperature
engines available, but this is a gray area right now. Storage stability, compatibility and foaming
are standard tests.

TABLE 2. PERFORMANCE MIL-L-? LUBRICANT

1. Load Carrying Ability at 165°F, % RR min. 100
2. Load Carrying Ability at 500°F, 1b/in. Report
3. Gear Fatigue at 500°F, hr Report
4. Rubber Swell at 500°F, MIL-R-25897, % 12 to 25
5. Bearing Test, 100 hrs at 525/625°F Pass

a. Viscosity Change at 100°F at 25 hrs, % max. 25
6. Oxidation-Corrosion Test Pass
7. 100-Hour Engine Test Pass

As for the type of oil which will meet MIL-L-?, we have some starting points. The polyphenyl
ethers will meet the upper temperature requirements of the specification now, If their low-
temperature properties can be improved, they will be a strong candidate. Heavier esters with
suitable oxidation inhibitors are another possibility. As in the past, we will look at any and every-
thing which shows any promise whatsoever. In our past programs, we have always looked for a
100-hour oil right from the start. However, at this level, we may have to back off on the operational
time, at least in the early stages of the program. In other words, we may have to be satisfied with
performing only one or two aircraft missions before an oil change is in order. This remains to be
seen.

Let us go back to Figure 2 again for a look at the next oil category. As you can see, this
covers Mach 3.5 to some nebulous range over Mach 4. I cannot tie this down any closer due to a
lack of developed information. But, at least, we can do some planning. When I first laid down
some preliminary requirements for this specification, I thought I would call it MIL-L-Brand X,
figuring Brand X must be good for something. But since that time, I understand that Brand X has
been applied to such products as cigarettes, whiskey and various other boons to mankind. However,
I chose the name and I am stuck with it.

With this specification, we are really going ape. Table 3 will give you an idea of what I
mean. Starting with the 1.0 centistoke minimum at the contemplated bulk oil temperature of 700°F
and again using a VI« about 150, we arrive at 1200 centistokes maximum at 100°F which does not
allow much for low temperatures. However, here we will take our usual tack of seeing what can be
obtained at the high end of the scale. Then, when we have some fluids to work with, we still look
at the lower end. Notice that the bearing test is scheduled for 725°F bulk oil temperature and 825°F
bearing ouier race. The present research head should be able to handle these temperatures. If
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