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The Research of Rheological Properties of Lubricating Grease Based on
Thermal Aging Test

HE Luman'?, TAO Sheng'?, ZHENG Hui’, CUI Peijuan'’, HUANG Yuping'*
(1. Beijing Institute of Precision Mechatronics and Controls, Beijing, 100076; 2. Control Actuation Innovation Center, Beijing,
100076; 3. SINOPEC Research Institute of Petroleum Processing Co., Ltd., Beijing, 100083)

Abstract: The stability of lubricating grease performances is a significant factor that restricts the long-term storage reliability of
aerospace electro-mechanical servo actuators. The rheological properties of lubricating grease can directly affect the transition
characteristics of servo actuators. Accelerated degradation test at high temperature stresses is designed and carried out. Three grades of
lubricating grease with different base oil systems, including soap based, non-soap based and mixed lubricating grease are investigated
for their theological properties. The rheological properties of different lubricating grease changed in thermal aging time and
temperature stress are analyzed. It is found that the viscosity of lubrication dose not change unidirectionally with the increase of
thermal aging time. In addition, the rheological properties of mixed lubricating grease at high temperature is better than that of soap
based lubricating grease and non-soap based lubricating grease, which is valuable to evaluate the properties of lubricating grease

during long-term storage of aerospace electromechanical servo system.
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Fig.1 Simulated storage device of lubricating grease
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Tab.l1 Sampling time for each temperature stress grade
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Fig.2 Shear stress-shear rate curve of different greases
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Fig.3 Viscosity-shear rate curve of different greases
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Tab.2 Zero shear viscosity of different greases
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3 JEHEERTIFEMAE LB

N T M 8] 4 2 5% 3 bl Vi A IR AR AR 1 1 AR
e, ol 4N RN 150N AL By CIEREFACE
AR A e R R A, 3 AN EORE IR [R] 75 i Ak i o i A
AHIREE-BIUE R A 4, A AR 4E Carreau-Yasuda J7
FEXHZ BTG, ) T BT )3 FE R $4 2 A [A]
A 2R, R 4 FR .



54 3]

fif 5 18 A B T IE M TT L T AR AR R T 29

" \

10°
e
&,
)
e
100
1072
10°
= 10
w
]
&
=
W&
10°
o 10tk
172}
]
&
X
e
10°
10°
1072

105
_ 4.0
— T
— TEEI ] 1 15l
—B;Y&HQLI‘HB =115°C
e 30) 130°C
keS| T :
s 25tk -e-145°C
(=™
B
L7
&
=
2R
0 n n n " n )
0 216 432 648 864 1080
U a)/h
a) Alg
40, X10°
R
—%ﬁﬂl%ﬂ 3.5¢
IR} [a]2 5
| —EU#UHL[‘LM 3.0} :}?gog
_%ﬁﬂyﬂf T 130 °C
B il L
: £ 25¢ -145°C
e
W&
=
R
0 L L L L L )
0 216 432 648 864 1080
TRORE i) /h
b) BiE
4.0710°
100 °C
35t =115°C
130 °C
_ --145°C
3
&
=
L
e
5
2R
T
0.5}
130 .
115 :@gga°cl 0 216 432 648 864 1080
TBRE 0 /h
¢) Chg

HT BT 4 TR, I TR R R N g T AR A 16 )
AR, 3 R AR % B D) R R R AGE AL TR

TR BRI A A M REIX 3G A (8] 2R 2k

Fig.4 Change curve of rheological characteristics with test time
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