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S"CE SUMMARY OF MOST COMMONLY USED GREASES DN BOEING 
AIRPLANES 

MODEL: 70'7,727,737,747,757,767,777 

APPLICABILITY: All 
i/ 

The purpose of this service letter is to describe the basic properties, composition, characteristics, and 
general applications of the four greases most commonly used 01s Boeing airplanes, and give 
examples of specific applications. 

DISCUSSION: 
Boeing uses a variety of grease types for lubricating a wide range of components on the various 
aixphe models. However, for the vast majority of applications, only four merent types of grease 

- are employed. These commonly used grease types are listedbelow and are discussed in detail in the 
attachment to this service letter. 
1. MJL4-23827 

2. MIGG-21164 
3. MIGG-81322 
4. BMS3-24' 

LJ 



Page 2 of # ?  SUGGESTED OPERATOR ACTION 
This information is provided for reference only and no change or action is required as a result of the 
release of this service letter. Any specific grease application should be per the approprim 
maintenance manual (chapter 12 and/or 20), maintenance planning document, b i r  

component/overhaul manual. 

WARRANTY INFORMATION: 
Boeing warranty remedies are not applicable to the issue discussed in this service letter. 

RELATED INFORMATION: 
This information was -derived hm-several sources, including the.intemd Boeing Design Manual, 
internal Boeing experiments, MIL specficatk”, and lubrication sections in applicable Boeing 
maintenance manuals for each of the airplane models listed above. 

D. L. Limb 
777 Service Engineering Managers L 

JMD:PS 
Original: Dated 12 A u y t  1993 
Revision A: 

Revision B: 
Dated 10 October 1996, to add Model 777 airplane to Service Letter 
To comct sequence number on Attachment for the 777 Model 

Attachment: -Summary of Greases Most Commonly Used on Boeing Airplanes 

b -  
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SUMMARY OF GREASES MOST COMMONLY USED ON BOEINGAIRPLANES 
References 

Limitations 

Grease-= 

a) QPL-23827-21 
b) QPL-21164-23 
c) QPL-81322-17 
d) BMS 3-24, QPL Rev A 
No attempt is made in this document to provide detailed 
chemical or performauce comparisons for any of the greases 
discussed, nor is any specific application recommended or 
implied. All specific applications should be per the appropriate 
maintenance m u a i ,  maintenance planning document, andlor 
compnmt/merhaul manual. Furthermore, any apparent grease 
usage overlap in the specific examples given below, is due to 
empirical ksting and analysis done during the design &specific 
mmponentslsystems. 
Following are the greases that will be discussed in this 
attachment: 
MIIrc-23827 
Aeroshelf Grease 7, Royco 27, Braycote 627, Exxon 627, 
S u p e d  Grease A72832, TG-11900 Low Temp Grease EP, 
Batco 23827, Castrolease AI Grease, Convoy 27,827 Grease, 
Shell Aviation Grease 7 
MIGG-2U64 
Aeroshell Grease 17,3raycote 664, Royco 64,l3verhk 21143 
Moly Grease, PQ Moly Grease 353 
MILA41322 
Aeroshell Grease 22, Mobilgrease 28, Royco 22, Aeroshell 
Grease 22C, Convoy 322H, 322 Grease, Arpolube 8 1322, 
Braycote 622, C h e m  W-T, GN-22 
BMS 3-24 
Aeroshelll6, Braycote 660 
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categories 

SE-20412-B 757SL-20-022B 
t27-SL2022-B 767SC-20-022B 

7874%-20444-B 
737SL20-027-B 777SL2o-006-R 

3OJune 199- 

Several other grease types are used on Boeing airpranes and 
their types and applications are described in the applicable 
maintenance manual. However, since their use is Limited, they 
will not be discussed here. Each of the above grease types are 
discussed in tems of the following categories: 
1. General characteristics and properties 
2. Generalapplications 
3. Ebmples af specific apflcations 
4. Some advantages and disadvantages 0;f each grease type 
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SUMMARY OF GREASES MOST COMMONLY USED ON BOEINGA LRPLANE!S 
MIGG-23827 3 IG 

c 

MIGG-23827 is a synthetic diester oil base product. i t  is 
thickened by either clay, as in Aeroshell7, or iithium soap as in 
Royco 27. The Operating temperature range of this lubricaet is 
-100 to +BO degrees F (-73 to +121 degrees C). 

~~ 

GENERAL APPLICATIONS 
Due to the exceilent low tempratwe characteristics of 
MI€,-G-23827, it is used in a wide variety of appiications 
covering all airprane models including insbLlment bearings and 
rolling elements (ball, roller, and needle bearings) highly loaded 
gears, splined couplings, actuator scxews, sliding a d  rolling 
surfaces and general airframe lubrication. 

This grease has long been the lubricant favendforgeneral use 
on Boeing airplanes. EJIILrG-23827 is used extensively 
throughout all models. Some of the various loc&ons this grease 
is used include leading and trailing edge flapdslats systems, 
elevator control systems, horizontal stabilizer t r h  control 
systems, rudder systems, aileron control systems, doors, and 
landing gear systems. 

This grease is used extensively in s d e d  and unsealed bearings 
and bushings throughout all models of Boeing akianes. Most 
gearboxes and mechanical actuators that employ w e  as a 
lubricant use MILA-23827. Torque tube couplhgs, stabilizer 
jackscrews, mainand auxiliary flap and slat tmck band landing 
gear drag struts and trunion bearings are a few of the many other 

I areas of application for -23827. 

-23827 grease has demonstrated excellem lubrka€km 
and corrosion pzote~tian qualities .when used in slafficient 
quantity. It exhiiits superior low tempera- b g  torque - an 
advantage that, when used in system components, can result in 
lower power requirements. Good load carrying < spabrlity is 
another advantage that contributes to the wide usdge of this 
grease. Additionally, MIGE-23827 has very lo K volatility. 

. 

6 
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Another advantage of this grease -is that while it is hygroscopic 
(absorbs water), it retains the ability to resist corrosion even 
when the grease is nearly saturated with water. Tests have 
shown that MIGG-23827 will absorb up to 50% of its volume 
in water without losing comsion protection, providing that a 
sufficient quantity of grease is present to cover component 
surfaces. It is generally considered advantageous for grease to 
absorb rather than repel water in a gearbox or mechanical 
actuator because moisture that is not absorbed may become 
entrapped in discrete locations and form ice during long cold 
soak conditions when the gearbox is inactive. The ice may then 
impart severe resistance to gearbox start-up. 
In some cases, MIL,-G-23827 may tend to “dry out” and lose its 
lubricating and corrosion protection propexties if not used in 
adequate quantities. The low oil viscosity may result in a higher 
rate of separation of oil or “bleeding” of the oil than is generally 
seen in high temperature greases. This oil separation or 
“blesdhng” may dso -be accelerated if day thickened and lithium 
soap thickened greases are mixed. 
Some incompatibility may exist between MIGG-23827 greases 
that are thickened with clay and those thickened with lithium 
soap. Thmhre, intermixing of brand name greases &at employ 
different thickening systems should be avoided. 
This grease i s  incompatible with MILrG-8 I322 grease and due 
to the diester base oil is incompatible with BMS 1Q-laO paiaC as 
well. Contact With this paint by MIGG-23827 grease will 
cause the paint to deteriorate and eventually dissolve. The base 
oil is also known to attack and degrade phenolic compounds. 

~~~ 

GENERAL PROPERTIES AND CHARACTERISTICS 
This grease is also a synthetic diester oil base product. It is 
thickened by either clay or lithium soap. MILA-21 164 is 
virtually identical to MIGG-23827 except that 5% 
molybdenum disulphide is added. In some applications, Boeing 
maintenance manuals allow interchanging the two. The added 
molydisuiphide increases the load Carrying capability of the 
grease. The aperating temperature m g e  is also -100 to +BO 
degrees F (-73 to +121 degrees C). 
GENERAL A PPLICATiONS 
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SUMMARY OF GREASES MOST COMMONLY USED ON BOEINGAIRPUNES 
Applications involving MIGO21164 include plain Bushings, 
.plain spherical bearings, sliding surface bearings @articularly on 
heavily loaded sliding surfaces), and gears and mechanical 
actuators where contact and sliding stresses me exceptionally 
high. 
EXAMPLES 0 F SPECIFIC A PPLICATIONS 
MIL-G-21164 has been or is currently b e i i  used in several 
locations on Boeing airplanes including 707/7271737 landing 
gear components, 707 main gear lock mechanism, 767 TE flap 
offset and offset tee gearboxes, pressure stop pins and bearing 
plates on 767 overwing escape hatches and cargo doors, hook 
roller attach bolt on 767 standard forward and aft cargo doors, 
757 TE flap torque tube couplings, 747 JDD spare engine strut 
winch bearings and gears, and attach fittings of 767 wing 
nacelles. 

The primary advantage of MILA-21164 is its excellent load 
carrying capability. It also exhibits low breakaway friction and 
is effective at extreme low tempera- as well as over a wide 
temperature range. 
A disadvantage of MIGG-21164 is that it tends to contribute to 
interior hearing corrosion which makes it unsuitable foruse in 
rolling element and sealed bearings or bearings which have no 
relubrication provisions. It is believed that the "moly" may 
attract moisture and if not replaced periodically, the grease may 
develop degraded corrosion protection. Additionally, it may 
"dry out" and lose its lubricating and corrosion protection 
properties ifnot used in adequate quantities. This grease also is 
not acceptable for use on friction devices such as braking 
components. 
MILG-21164 isincompatible with phenoliccompounds, BMS 
10-109 paint,andalso with MIL-G-81322 grease. 
Furthermore, the molybdenum &sulphide in MIL-G-21164 
gives the grease a dark black color which will aggressively soil 
and stain fabrics. 
Some incompatibility may exist between h4L-G-21164 greases 
that are thickened with clay and those thickened with lithium 
soap, Therefore, intermixing of brand name greases which use 
merent thickening agents should be avoided. 
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SUMMARY OF GREASES MOST COMMONLY USED ON BOEINGAIRPLANES 

This grease is a polyalphaolefin oil base product and is 
non-soap fhickened. The operatbg temperature m g e  is -65 to 
+350 degrees F (-54 to +177 degrees C). Some brand names are 
Aeroshell22, Mobil28, and Royco 22. 
GENERAL APPLICATIONS 
-81322 grease is generally used in locations where film 
lubrication is the primary mode of resisting drag fiction. It is 
used in aircraft -wheel bearings, airframe lubrication, landing 
gear wheel assemblies, oscillating bearings, and some 
mechanical actuators. 

MIGG-81322 is currently used in the 767 leading edge dat 
offset gearbox due to the presence of phenolic impregnated fiber 
friction discs which are adversely affected by -23827 
type greases. MlL-G-81322 is also used in Boeing airplane 
wheel bearings. 

Some tests on grease films have shown that sliding resistance at 
extreme low temperatwes (-65 degrees F) may be less for 
MIL-G-8 1322 than for -23827. However, start-up and 
drag torque at these low temperatures increase dramatidy 
when some quantity of grease must be moved or cycled. This 
limits the usability ofthe grease in gearboxes and mechanical 
actuators. 

- 

ADVANTAG ES AND DIS ADVANTAG ES 
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SUMMARY OF GREASES MOST COMMONLY USED ON BOEINGAIRPIANES 
Because of its high operationaJ temperatwe range, 
MItG-8 1322 is a good choice for high kmperature 
applications such as high speed bearings. MIL-G-81322 is 
considered a hydrophobic lubricant (repels water). This may be 
a disadvantage in applications where imgular, rotating parts are 
stationary during long, cold soak conditions when moisture that 
has been repelled may collect and form ice. In other 
applications, a hydrophobic grease may be an .advantage. Each 
applkatioa must be considered individually, dmtaading that 
witb hydrophobic greases, water is repelled and water droplets 
can form at the greasdmetal boundary and contribute to local 
rust. Hygroscopic greases will absorb water so that no droplets 
are formed but the overall corrosion resistance of the grease 
water mixture may become somewhat degraded. 

~ 

1322 greases should not be used around butyl rubber 
(used in some seals) because they cause the material to swell 
severely. This grease also exhibits inferior resistance to varnish 
formation, Meed out, and evaporation and the comion 
prevention and lubrication capabiity is marginal at -100 deg F 

In some! cases@ue to the variations in specific product 
formulations), W - 8  1322 is .incompatible with 
MIGG-23827 grease and therefore the two &reases should not 
be intermixed. 

MIGG-8 1322 replaces the following obsolete grease 
specifications: MILrG-25760 (polyester oil based), 
h4IL-G-77 11 (mineral oil based), and MIL-G-3545 (mineral 
oil based). . 

(-73 deg C). 
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SUMMARY OF GREASES MOST COMMONLY .USED ON BOEINGAIRPLANES 
BMS 3-24 

This grease is a synthetic palyolester plus mineral oil base 
product. It is a clay thickened pduct .  The Operating 
temperature range of BMS 3-24 is 4 5  to +350 degrees F (-54 
to +177 degrees C). %de names for BMS 3-24 are Aemshell 
16 and Braycote 660. 

NERAL APPLICATIONS 
BMS 3-24 is generally used €or applications such as iubrkathg 
balance panel hinges, piano type hinges, and some rolling 
element bearings (ball, roller and needle), and carbon steel 
control cables. 

AMPLES 0 F SPECIFIC APPL ICATIONS 



L.: 

s u m "  The following table Summarizes the properties, composition, 
and usage described above: 

I 
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BMS 3-24 is wed on carbon steel control cables on all Boeing 
airplane .models, the 767 entry service door sliding ShaEt and 
numerous carbon steel control cables, 727 main landing gear 
lock, 747 main entry doors secondary fmed pin, 737 rudder and 
elevator hinge fittings, 757 elevator hiage, power zontrol 
actuator and input linkage, 757 rudder and aileron hinges, 737 
flap track and Wage, 737 elevator control push rod, and the 
767 number 2 window ball screw. 

GREASE MIL-G-23827 MIGG-2ll64 MIGG-81322 BMs3-24 
OPERATING ,400 / +250 (OF) . -100 J + Z O  (OF) -65 /+350 (OF') . -65 /+3% ("F> 

TEMP -73 /+121 ("c) -73 /+121 ("c) -54/+177 ("0 -54/+177 (sc) 

BASE OIL Synthetic diester Synthetic diester Polyalphaalefin Synthetic 
polyolester / 

, a d a i l  , 1 

The combination of good high temperature performance and 
excellent corrosion preventative properties keep BMS 3-24 on 
the Boeing list of preferred greases for the above types of 
applications. It displays good resistance to leaching by airplane 
maintenawe flu& and is compatible with BMS 3-1 1 mistant 
elastomers. Itis ideal for excluding moisture and providing 
corrosion protection for some exposed surfaces such as carbon 
steel cables. It exhibits dramatic increases in star&-up and drag 
torque characteristics at low tempemtuxes and is therefore not 
recommended where grease must be moved or cycled after long 
exposure to freezing temperatures. 
The Baeing specification, BMS 3-24, was iuitially created to 
insure that the Aeroshelll6 fondation (originally qualified to 
MIL-G-25760) was retained when the three specifications, 
MIGG-25760, MILrG-77.11, and MIL4-3545, were made 
obsolete and combined into one spec, MIGG-81322. h i s  
resulting specification was considered to be too broad for some 
existing applications and the products qualified to the new 
specification lacked some of the excellent conosion protection 
experienced with Aeroshell16. Therefore, as noted above. BMS 
3-24 is still preferred for some applications at Boeing. 
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Lithium 
soap / clgy 
30 Kg (66 lb) 

Absorbs 

chmalairframe, 
bearings, gears, 
sliding & rolling 
surfaces, 
mechanical 
actuators 

* Lou 

Lithium 
soap / clay 
50 Kg (110 lb) 

Absorbs 

Bushings, 
spherical bearings, 
couplings, some 
mech actuators 

Wear Index - ASTB 

Non Soap 

30 Kg (66 lb) 

Repels 

High temp 
applications, 
wheel bearings, 
oscillating 
bearings, some 
mech actuators 
D2596 

57 Kg** (125 lb) 

Carbon steel 
cables, hinges, 
some bearings 

** Not specified for BMS 3-24. Value shown is for Aeroshell 16 


