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The Effect of Grease Thickener Type on Fretting Wear Characteristics of Thrust Ball Bearings -Part2-
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Table 1 General properties of sample greases

Test Items Sample A Sample B Sample C Sample D
Thickener type Lithium soap Lithiur::) ;:I())mplex Alicycl(ﬁ:u-r :;iphatic Alicl};;:lllig (—ﬁilllriga}:atic
Thickener content, mass% 11 18 10 12
Base oil type Poly-a-olefin(VG100)
Worked penetration (RT) 271 268 268 287
Dropping point, °C 206 252 260< 260<
Thickener median size / D50, pm 5.2 10.3 25.4 1.9
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Table 2 Fretting wear test conditions

Oscillating Bearings
bearing seat P 51203 g Bearing 51203
< [~
.=I Grease amount 1.0g
* Load (Hertzian pressure) 2940N (0.9GPa)
e
i’.: Spring Frequency 25Hz
{%l Oscillation angle +6° (=1.05rad)
Temperature RT
Test duration 1,5,10,22h

Figure 1 Schematic image of fretting wear test apparatus
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CCD camera Table 3 Fluorescence observation conditions

Single-1 fl i i
ingle-lens reflex Mercury Lamp Light Source Disc/Ball Saphire/SUJ2
Load 5N
Dichroic Mirror Frequency 8Hz
Saphire disk Stroke 4.58mm
Ball Speed 73.3mm/s
Load cell SRR 0%
Bearing | Stage Number of rounds 25 cycles
"4
Table 4 Rheological property test conditions
Motor
Torque Sensor Apparatus Anton Paar MCR 302
Plate (25 Parallel plate
Jack Gap 1.0 mm
Temperature 25°C
Figure 2 Schematic diagram of rolling sliding contact tester © 10rad/s
with fluorescence microscope Strain y 0.01 — 1000%
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Figure 3 Fretting wear test results for each grease o .
& & & Figure 4 Fluorescence observation after 25 cycles
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Figure 5 Amplitude sweep test results for sample A~D

4.4, EE

AR U—HEICBNT 1y & a2 e LiEE A 5 & Sample D 2 bitEMENE <, Sample C 23 b it #h
HERBEWFER Loz, ZHITEABENLE/ONTE T4 o T—F ¥ ET—va VORELE—EOHBERSH D L5 %
LD, Fiz, MEMEOEETHD v & D KX IDJEY] : Sample D<A<B<C (%, FEFEREODIJES] : Sample D<A<B<C
EHL—HLTHEY, BICH T Aoki7£ (D50) DIEFIE b —5HT 5. LLEDZ b7 ) —RE 1 S Al A X
N X 2 iEtEm E2S, 7 vy F U TERELILICED T D RN RBR I, —F T, SEO®GEILE TIIHE
HxOROHEFE SR STz, FEEOBMIBCIIHE G X O FORELL, EMoOSEEENRHREE E IR D &
MRS, SH%ITEBREL OMEMAZEL T ERL.

5. #®E
HEHBLOBLEYESL—FRE—DY)FTLFR - ULTROT U —RTBWT, K&V A XOHIHEE L OWEE)
PTEOHRBENR 7 Ly F o TEREMSROFIED 1 ERD T L 73§§91?3?éﬂ5.

3CHR
1) HE EEEEE MR T IR A R E— WAV MZ o7 Ly F U VERRICET MR (o) FTAARRY
A I, 42,6 (1997) 470.
2) EBZRBIUAE  RBEAT A FNEMZICBT2VFULATAT ) —ADMT Ly F o JERERE, FTAR
7 YA B, 42,6 (1997) 492.
3)  RUILERAERER] B XY —RE TSR L7 Ly F U VBN A I = X ADE, FTA R TR |
56,12 (2011), 788.
4y  EEM, BOER VLT U —RAD T Ly F U TERERE, N T A R e U—2E 2017 FK(ER) T RELE.
5 TER, BRITE : AT A MEMZOT Ly F U VERFEICRIET U - AL L HHORE, FTAReY
— ik 2024 B (4 ) TR
6) A.J.Abou-Kassem et al.: A review of methods used for rheological characterization of yield-power-law (YPL) fluids and their
impact on the assessment of frictional pressure loss in pipe flow, Geoenergy Science and Engineering, 229 (2023), 212050

2025
370





