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A Study on the friction and wear characteristics of gear oils
with adding load carrying additives

U.S. Choi*, J.H. Choi*, S.C. Shin**, O.K. Kwon* and T.J. Moon***

*Tribology Lab., KIST, **KPQI
***Dept. of Material Sci. Eng, Korea University

Abstract—Friction and wear characteristics of gear oils added load carrying aditives, JS and DBP
have been invesitigated using Shell Four Ball Tester and Cygnus and also compared with commer-
cial gear oil. The Gear oil added DBP among them showed excellent friction and wear performan-
ces, which is deduced by action mechanism of additives. The surface analysis of the worn balls

was conducted using an optical microscope.
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Table 1. Physical Properties of Commercial Gear
Oil

Properties

v F 0.8902

A5 (cSt) 40T 317.8
100 25

HE R 101

f & A®©) —15

?l 3} #H(c) 230

TR 14

Table 2. Quantitative Results of Sulfur and Phospho-

rous Elements 33 wt%
Neat JS DBP
Sulfur 1.25 7.88 —
Phosphorous 0.11 2.08 84
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Fig. 1. Effect of the bulk oil temp. on the wear perfor-
mance
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Table 3. The Results of Extreme Pressure Performan-

ces unit . mm
Samples Neat Neat
w7
Load® ¢ i3%Js +1wpBP T
490 0.34 0.35 0.33
617 0.36 0.37 0.35
784 0.40 0.39 0.38
980 0.44 0.42 0.42
1235 048 0.45 0.45
1470 0.52 0.49 0.48
1568 0.98 0.83 0.87
(s 1666 154 1.26 135
Photo 1. Micrograph of worn surface of En31 steel 1960 165 140 149
ball (120 um): Neat 2450 1.86 1.63 1.68
2940 1.98 1.85 1.89
3430 2.33 2.17 2.22
3920 welding
007 3 ———  KREAT
— ue?
; = JS
=
E oos| r_/a——f“"’""—.
38

FRICTIOM

003
. Speed 3 m/sec
Photo 2. Micrograph of worn surface of En31 steel Buﬁio” Tempm‘i)c
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Photo 3. Micrograph of worn surface of En31 steel L0AD ¢ N )
ball (70 ym): Neat+ 1.0 wt% DBP . .
Fig. 2. Effect of the Load on the Friction Coeffi-
cient
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