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Correlation Analysis Between Chemical Degradation
Characteristics of Grease and Degradation Characteristics of
Bearing Through Durability Test

LR 0154, RY

Bo-Sik Kang'", Choong-Sung Lee', Kyung-Ha Ryu'

{Abstract)

This paper introduces the effect of grease on the degradation characteristics of
bearings used as key components of packaging equipment and automation systems.
Bearings parts are installed to fix and support the rotating body of the system, and
performance degradation of the bearings has a great effect on the life of the system
too. When bearings are used in various devices and systems, the grease is applied to
reduce friction and improve fatigue life. Determining the type of lubricant (grease) is
important because it has a great influence on the operating environment and lifespan
and ensures long lifespan of systems and facilities. However, studies that
simultaneously compared and analyzed the change in mechanical degradation
characteristics and the comparison of chemical degradation characteristics according to
grease types under actual operating conditions are insufficient. In this paper, three
types of small harmonic drive, high-load reducer, and low-load reducer grease used in
power transmission joint modules are experimentally selected and finally injected into
ball bearings with a load (19,500N) to improve bearing durability. Degradation
characteristics were tested by attaching to test equipment. At this time, after the
durability test under the same load conditions, the mechanical degradation
characteristics, that is temperature, vibration according to the three greases types. In
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compared to present the results of mutual correlation analysis.
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Table 1. Selection results of testing grease

No | Test Sample Test Nodule

-
8

Grease Type

. Grease for
1 Specimen | i i
Harmonic Drives

Grease for
Reducer
[Heavy Load]

2 Specimen 2

——
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Reducer
[Low Load]

3 Specimen 3
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Table 2. Testing condition

Module 1|Module 2|Module 3
Tes(trpsrg)eed 2,500 | 2500 | 2,500
Efgg 585 585 585
Temp‘fﬁg&ﬁt O 201100 | 201100 | 207100
Torque Limit
o 5.0 5.0 5.0
Acceleration Limit (G) 20 20 20
[Max] ) : )
Tesfgﬁﬂ?me 4020 | 4020 | 4,020
Fig. 1o 12 93} 54 =1 93t W+
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AZslo] 29 w3t HAE HE(Test Module)

3% Fig. 22+ 2t

Fig. 2 Test module equipment of bearing durability
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Fig. 6 Temperature degration characteristics according
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Fig. 7 Torque degradation characteristics according
to grease type

0.10 — T T T T T T T
—— Specimen 1
— 0.08 | —— Specimen 2
on 2
= —— Specimen 3
(=]
2
= 0.06r 4
—
=2
>
%5 0.04F B
2]
=
~0.02f -
0.00

Time (hours)

Fig. 8 Vibration degration characteristics according
to grease type
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