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Effects of fullerene suspended oil on friction properties of soft metal films
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2. HERF
Figure 1 [FRBRATOST 4 2 7 HBRF O N FHMEGE K OWrE i Th 5. B IXTIRO & RE 7 7 Lz
(SUJ2, JEA 51105, ¢42X¢25X B3 mm) TH Y, Wulia ¥ A VEL FAT Y — T (<0.0l pmRa) & U THiHAL I
i (Mirror finished) & L7, $£7-, $EEFHEICEMPES T Sn<° Zn 25kl L7238 A (Snplating, Znplating), Sn %
BRIESIT L R L2 2o 41 L 0 BR(L#igh (ZnO) % Rk L7235 i (Sn plating + ZnO shot) & [AIARIZ FEBR
WAk U7z, BRI Snplating & (Y Zn plating TiE#J 2~3 um, Snplating+ ZnO shot JETIFH 4 um F2E TH 5. lFE%L,
EEVEOW B2 AR E L72BULEE (240 °C, 3h) ZEXFICTT- 7.

Mirror finished Sn plating A Zn plating [ : ' Sn plating + ZnO shot
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Fig. 1 Optical microscope image and cross sectional profile of treated surface
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TR BRI 3 A AT 0 A7 FRORPEE CFHM L7, R— VR B IXER 1/4 4 F (=6.35 mm)
@ SUI2 % 3 AV, Bl 20 EEIC L - CEA 2.5 mm OVHEEIZM L%, EEt LFE2miz. £/, R—LE5
FIXER 33.5 mm Oy FRRICERBICREBE SWVERICEEIN TR Y, RBREE Lo, 7 27 3Bk
Fo(SULR2) 1 FERCHEE S, BfREIZT 4 A7 lhb T v U v Aick - TAR Lz, REBEHTATRELZN
150 N ()£ : 10.2 MPa), RBEE X 0.25 m/s, EHEHIIZ OW-8 = VU A A MY OlAIZEH L, 02 ml ff#E L
o, 77—V UOPRMC X EEMoOREICZEZR TR, SEKAF (25-28 °C, FAXHEE 40-65 %) Tl % 3 L
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Figure 2 1%, 7 7 — L RUSHIE M il O BEEAR I DO RRIFZEAL T h 5 . #CE &8 B O BEEA AU, Sttt i (Mirror
finished) (ZHo U TR 2. EEBROIMICIE, Zn plEE (Zn plating) OEEEERENT 0.01 FEE TR/ CThH 203, BRI
BEDOH ANV BBERIZIEIN T 5. Sn i€ (Snplating) DOEEMREIIERE TIRFE TS RETLZELTHEY, Sn
KO ZnO JEHEETH  (Sn plating +ZnO shot) O EEEMREL T EREEEREE DM WA L TW LS Th o 7=, Figure 3 &
Fig. 4 1%, BBREOKT 1 2 7 3R A K OVR — VB 0BRSS & Wrikith# CT& 2. Sn plating & O Sn plating +
ZnO shot TIE, HEBEOR—LVEHBRA RHOATHNEL 2oTEY, Sn A NIBE LI Z AR ENS. Zn
plating TIE, A — /Ll O AKX Mirror finished 2 L THWZ & Hoh 5. Figure 3 TOT « A 7 FKifi O Wrifi gl
L0, HEEARBRATL Y b L THD 2 Enb b, MESRESR—ARMICBEE LI LA TRBIND. £z,
T A A7 WIEmOEAFHCHm AR DR CE 2BEERELD, FORBRMIC U\T%ﬁ?ﬁfﬁ@T A AV RIANHE 4
BIEPERA L TV ENBAOEND. 77— LU BRIFNMOMEEMEZAWIZHEITE, BB TR £ THUE &8 i
MR > TN Z LD, BEEEROERBICHE L L RBEn5.
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Fig. 2 Friction coefficient of various treated surface . ) . . .
Fig. 4 Optical microscope image and cross-sectional profile

(not fullerene suspended oil)
of ball surface
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Figure 5 1%, 77— 1 1000 ppm WINEIBHMOER TH 5. Sk EE (Mirror finished) TiX, BEEAREIZIRENIX
AT D HOO, FEEIERED 200 m L5 D& TR E T 0.05 BRE Th - 72, BB RIEI IV T, Sn+ ZnO
A (Sn plating + ZnO shot) Cht HRWVEBRENSE L, M0.02ETH-72. LiL, Sn i (Sn plating)
B L Zn BIEE (Znplating) TI& Mirror finished (2 U CTEER T D45 RAG B 7=, Znplating Tid, FEEIEEED 200
m {137 % Tl Mirror finished & 7% D EEEARE 2 /R L O 2y, ARENASIEAE L 7= 12 ISR 30T 5 L, 400m 30 C
BEANPKES BE SN0 Z T L7z, Snplating TIX, FEEEEEN 100 m £ TlI 50T BEEAREIIIE K
L, ZOHITRABRK TH £ TH 0.06 F2E TLE LT\, Figure 6, MO Fig. 7 1%, MBRZICBIT KT 1 27 il
Fr B VR — VEREBR - O BE SRS & WA #i AR Td . Sn plating + ZnO shot TiX, T 4 A Z IO G 5 ML AR
BOLEFELTWD I ENFRBIN, R BAREEIREEZ KR L T 2 E DN BEERHORBICHF S L e B 2
b5, F£72, Fig. 7 DR — VRHER A OWriE AR XL Y ©, Snplating + ZnO shot TILFRERLE OREMH I BB LTV D 2
ERbhd. —J5, Znplating TIHERBREOT ¢ A7 MO E R S, 2 um FREOERENAE L TEY, Snplating &
BWTH 2um BEOMNFAREL TND.

WP 07 7 — U oA IEIZ X D BEERE A ki3 2% &, Mirror finished &% O Sn plating + ZnO shot Tix~7 7 — 1L
WINZ & 2 BEEARE ORI R 315 4, HFIZ Sn plating + ZnO shot TIEK X WEHEZIN RN Sz, £/, Mirror
finished TIZEEARB ORI 2, BEEAEOIREI N AET 2HERHD L TWD Z EMRb»D. LML, Snplating
T 77— Ly 20N L7235 A B AR ST 0.01~0.02 MK L, Znplating Tl 0.04~0.05 F2HE | ERELRESHEK
THERENE LN,

Figure 8 1%, BR#% DT + A7 R #uEm L (Fig. 6 O#RFEN) (2815 SEM OBIERHEFR TH 5. Sn plating KL
Zn plating TiL, fAEHEMNIC Mirror finished & RIERIZHRIRDER A - TU‘Z) DIZ%F L, Sn plating + ZnO shot TIIHRIRD
IO RBIIR NI 5Tz, 7T — L KB ERBEAEE MBI RORE N RE SIS, £72, Sn, Znplating T
1%, HEHENIZBWTRWRO X5 RIENR L, I Znplating TIX XV DY FKBET I LN TEZ.
{Z%f L, Snplating + ZnO shot TIZZ 9 V272 RWMRD K5 REITR bR oTo. T OB R I JOEEER DK
WARORBELLED, 77— L& Zn0O BIRIZHAEERRNHHZ ERNEZ6ND.
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Fig. 5 Friction coefficient of various treated surface ) ) ) ) )
Fig. 7 Optical microscope image and cross-sectional profile

of ball surface
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Fig. 8 SEM images of wear track at low (left) and high (right) magnification
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