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Commercial aviation lubrication
Few lubricants are asked to do so much—or endure so rigorous an approval process.

KEY CONCEPTS

Aircraft lubricants experience 

performance demand far 

beyond those of other 

industries.  

Hydraulic fluids used in 

modern commercial aircraft 

require fire resistance.

Airframe greases, turbine 

lubricants and hydraulic fluids 

must perform in extremely 

low temperatures while at 

altitude.

By Debbie Sniderman

Contributing Editor
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turbine engine lubricants

In the early days, natural min-
eral or castor oils lubricated the 

-

-

The jet age began in the late 

gas going through the turbines 

-

-

-

-
-

increased, synthetic lubricant -
chemistries became neces- tanium can no longer be used 

-

-

-

see Figure 1
Lubricants also are needed 

These engines use ceramic -

MEET THE PRESENTER

This article is based on a Webinar originally presented by STLE Education on Dec. 6, 2017. Commercial 

Aviation Lubrication is available at www.stle.org: $39 to STLE members, $59 for non-members. 

Edward Barnes has 20 years of lubricants experience with ExxonMobil, almost all in aviation 

lubricant sales. He has served as an aviation lubricants global field engineer since 2011 providing 

technical support and training for ExxonMobil’s sales force, their aviation lubricant distributors and 

global customers.

Barnes is an active member of STLE and obtained his Certified Lubrication Specialist™ certification 

in 1999. He obtained his bachelor’s of science degree in marine engineering from California State 

University’s Maritime College. He worked as an engineering officer aboard commercial ships before 

joining ExxonMobil. He also has been an Federal Aviation Administration-licensed private pilot since 

1985 and has had an interest in aviation since childhood. You can reach Barnes at edward.l.barnes@

exxonmobil.com.

Edward Barnes
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Figure 1.  Trends in turbine inlet temperature. (Figure courtesy of ExxonMobil/Dr. Yoshida, National Aerospace Labo-
ratory Japan.)



-

-

-

-
meric seals, O-rings, gaskets 
and other seals in the engine, 

-

Jet engine lubricant  
chemistries: esters

today’s jet engine lubricants is 

-
-

-

-

-
-

-

-

-

-
tegrity, turbine lubricants are 

-

-

-

-

in engines and lubrication in-
-

-

in seals, base oil seals and 
see 

Figure 2

-

engines used mineral oil-based 
-

-

-

-

-
ter base stocks and some use 

-
-

-

subjected lubricants to higher 

-
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Figure 2.  Commentary on the types of jet engine lubricants. (Figure courtesy of ExxonMobil.)



- base stocks and had the same -

- see Figure 3

necessary because military 
-

-
- -

- -

-
-

-

-

cleaned, disassembled and in-

-

-

-

-
mand on the lubricant than in 

-

-

-
-

-

-

see Figure 4

Figure 3.  Jet oil specification timeline. (Figure courtesy of ExxonMobil.)
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Figure 4.  Military and civil gas turbine engine designs and requirements diverged, creating the need for new indus-

try standards. (Figure courtesy of ExxonMobil.)

Military and civil gas turbine engine designs and requirements 
diverged, creating the need for new industry standards.
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Commercial aviation  
lubricant-approval process

-

other industries lubricant busi-

-
-

tional limitations, indicating 

-

thermal stability, tribological 

-
-

- -

- -

in house, bench testing in rigs 
-

- -
- tory authorities, either the Fed-

- -

-
-
- -

-

commercial airlines that an oil 

- -

- -

-
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Figure 5.  Comparison of commercial aviation hydraulic fluids. (Figure courtesy of ExxonMobil.)



-

-

-
-

-

are being assessed, the high 

The materials in engines 

bearings, gears and accessory 

-

-

-

-

chemistries under consideration 

-

-
cation are used in the landing 

and more stable than MIL-

Flammability is the most 
-

-

60 years as large commercial 
jets became more common, 

-
tuate brakes and landing gear 

ignition source, like a hot brake, 

-

But the main reason they are 

-

see 
Figure 5

-

-

-

-

-
see 

Figure 6

Aviation greases

-

controls and landing gear, 

leading-edge slats, rudder and 
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Figure 6.  Hydraulic fluid evolution. (Figure courtesy of ExxonMobil.)
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- -

-
-

-
Wheel bearing greases are 

Wheel bearing grease is 

- -

accelerated schedule in com-
are some clay or synthetic clay -

-

-

-

Debbie Sniderman is an engineer 
and CEO of VI Ventures, LLC, 
an engineering consulting 
company. You can reach her at 
info@vivllc.com.

www.
exxonmobil.com/aviation

www.
linkedin.com/company/
exxonmobil-aviation
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The commercial aviation 
lubrication industry is extremely 
conservative and careful.

Reprinted with permission from the July 2018 issue of TLT, the official monthly magazine of the Society of Tribologists and Lubrication Engineers, an international not-for-profit technical society headquartered in Park Ridge, Illinois, www.stle.org.




