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Oxidation process of aluminum alloy inducing formation of low-frictional interface in engine oil
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Fig. 1 Effect of anodization treatments on friction
of aluminum alloy against steel
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Fig. 2 Effect of presence of oil additives on friction
of aluminum alloy against steel
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Fig. 3 Presence of Aluminum, Oxygen and Sulfur
on ball surface after 1000 cycle sliding against
aluminum alloy anodized in oxalic acid

T & FRERORBEEITHEL L eV, ZNENORE T COBRERREZE O RN —/VEREIZBIT 27 /1 = AAl),BHR
(0), FiFE(S)ILHE DRE/Hi % Fig. 31TRT. 2 P Uil TEE S 7oA — /L OB IXEINA B R OB N & 5

kT A Re O—2&5 2024 F HUT TRk
208



D07, P CERBE IS A — LV RHIIIMEN RO 030 Disk : Oxalic acid anodization (20 um)
FHEMHEROT VI = ARMERTED. 7~ A MLBRIZ X 025l S .OiI:FE::\:':f:rLl':::l:lr:n;“e:i;i:':::
0 56 % (RIEHRIE, INA & DIUSIC X 0 M S B BERIE 2 Cim——t
WCHETDENZD. —FH, TYI=ULAEBBOSHN— é 0.20 - Sliding velocity : 0.1 mis
LTWAZ & EEALIENER L TR EnE{L T L 8 o1s Ball is changed
PBA LTS Z L BB SN, i v
33 FIIA FEREDGELCHICTK DBEOHH £ 010

aUMT A MEBEICBONTZ Y M T 1000 A
U VBB S BRI, HLOR—LCERLFA LT 4 22 L5 0%
v U w BB S E TR O EERME A Fig. 4 1R, RN—/LOE# ol o !

PR I TR S SR TR NN SR SRS SR N SO SO S
0 500 1000 1500 2000

Sliding cycle N, cycles

%, TIEEBIZBITL TS Z bR —LEmLY, 7
v A DO BERER D REEREO#HARED LW 5.

BMEWT, a7V~ A MEREE RV, FEHT 2000
A 7 IVEE S E-%IHEIEHREZ MoDTC ZRW\WimT ¥l

Fig. 4 Friction behavior of a new ball slid against pre-
slid anodic layer
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Fig. 5 Effect of adding ZnDTP and MoDTC on

aluminum transfer and friction
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Fig. 6 Evolution of amount of transferred aluminum, adsorbed sulfur on steel ball and adsorbed phosphore on anodized disk
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