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ABSTRACT

Rolling bearings are assorted one of the most important machine elements. The
various functions of bearings are greatly influenced by grease, and higher
performance of rolling bearing greases is required to improve rolling bearing
lubrication. The two conditions for optimum grease synthesis were selected by
SSRED (Six Sigma Robust Engineering Design) program by using dropping points
and OIT values respectively. And the optimized two urea/ether oil greases were
synthesized to compare the performance. The typical physical properties of grease
were investigated. And life test of these greases was conducted by rolling bearing
grease life tester. The characteristics of the greases before and after life test were
investigated using FTIR, microscope, SEM, TG/DSC, OIT and TAN meter. The
optimized two greases showed longer life time than typical urea/ether oil grease.
The optimized grease by means of OIT value showed higher performance such as
long life time, low TAN value and high oil bleeding amount in comparison with the
optimized grease using dropping point.
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Table 1. Conditions of bearing life test

Test beart 6203DD
est bearing (deep groove ball B/R)
1201 g
Amount of grease | 550/ | 1 of free space)
Temperature 150 T
Rotational speed 10,000 rpm
Applied load 100 ket
Chamber
;gﬁ; g:aaﬂng Temp. Putiey Power
Transnussion
Test . : & t)
Bearing 11 e ” _~
Nl et ra
A = 12

O —

Fig. 1. Schematic diagram of bearing

grease life tester.

124



no
ol
14
N
o,
>
1o
Ay
o
>
)
tlo
it
>
%
ot
R

dHFo o]z WG ojEHY EQY
GRg o4 B LAY AHERE
agels 39 FFAY Fause TP
ol 2% aFol2E XY F dion
Fatdle] 44 2d HEE FE3n AHT
% #AxA7A SEMOE %AMsich
agolxe Atg W JHEE HoH 2%

EAH(FTIR, MAGNA-IR 750 Nicolet
Co.)#8 PDSC(pressure differential scan
~-ning calorimeter, PSC-TGA SDT2960
TA Co)¥o® #4AdEE ZAsdt &
3] 1gjol2o] atstel EAHQ EAE Hrta)
7] A8 AgAFe] eje]2E PDSCAE
718 ol &3}y OIT( oxidation

time) &t At vlu BA3I%

index

OITEA WS vz Agg agolx
o] HFEE Frt & F AT YP22A
29 gtEstolH Al89] heat flowlol &
2Astd 4 HEsle JURAE =RE=
Aoty I WL dgolAo Als 3+0.2
mgE 12A = PDSC celiol reference

2

panzt g7 &8 FEUW Cell® cover®
g3 48 coverg AATH Celld 2%8
230C S24H=z 7143 F24E7 5
A A B GEEBE MM FoA
PDSCeo] ¢&8A7F 500+25 psig7t HES
ZH3 Fof Aa7l29 FE] 100 md/min
of Hm:EF wFEcoh A wakA]
peak’} A HA AN FE 5383 peakHAH
o] 71&7IE OIT#€ T3t OIT#o] EF
g st d B4 sl B 4 o
28 Ag7AL2 ASTM D5483 (OIT of
lubricating greases by

f

uld
a2 2

pressure
differential scanning calorimetry)el]l 3}
o Agstgd. aglm aglolxo APEAF

o} 888 (oil seperation rate)s &R}

o $Z4e HisAd.  HEEEll
separation rate) ¥4 U& 25} @t

Qil separation rate=(1-Uy/U1)x100 (1)
AN Up = Alagolxg FFA9 9,
U, = AMgaglol 29 ZFA9 &

I

o)k,

B MY aolag AWt HFAFL
2 H¥AY WRRPEET  WBHYDKS
M2004 AHAE Bt ABPEA 2.

o
E

3. 43 € 1&

HAF o)zl B4 AEAFY:S
Table 29 2t} 2%9 zgo]2aES NLGI
Fx W3E 25F0o8 ARHJeH, oA
AukERl FELEE wlo]PE agol2E A
£59= FE SF01t WEA e ad

Table 2. Physical properties of grease

Grease
A B
Test method
Thickener - Urea | Urea
Base oil - Ether | Ether

Worked penetration | KS M 2032 265 285

Dropping point () | KS M 2033 260 255

Oil separation

(100 x24hr, wt9%) KS M 2050 10 1.2

Oxidation stability

(99T x100br, ke/cr) | KS M 2049 | 008} 0.10

Bearinrust preventive ASTM D1743 # #

( 52C , 48hr )
Viscosity 40T 970 | 961
of base oil KS M 2014

¢ cSt) 100 1 10
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Table 3. OIT value(min) of greases
before and after life test

Grease New Grease | Used Grease
A Grease 42.6 29.7
B Grease 39.8 225

Table 4. TAN(mgKOH/g) data of grease
before and after life test

Grease A B
Before 1.16 1.15
After 3.84 3.38
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Fig. 6. TG/DSC analysis curves of A
before and after life test.
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