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Tribological Behavior of Self — Mated Al Lubricated by Minimal
Quantity Ionic Liquid under Electrical Contact
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Abstract: The tribological behaviors of self — mated Al under electrical contact in both dry sliding and ionic liquid lubricated
conditions were investigated. In dry sliding,seizure of self — mated Al was observed due to strong adhesion. By using minimal
quantity ionic liquid L — P106 in the sliding contact, the friction coefficient of self — mated Al was as low as 0. 1. Results
indicate that the lubricating regime is boundary lubrication with or without current. The friction coefficient of self — mated Al
under current — carrying was higher than that without current. The transition from moderate wear to severe wear at higher
speeds ( >0.79 m/s) was observed. Erosive wear induced by current aggravated the wear of self — mated Al.
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Fig. 1 Molecular structure of L - P106
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Table 1 Physical property of L —P106
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Fig.2  Schematic of EMM -1 tribo — meter
K2 EMM -1 #00 B E hk mLn Ik

LB B Tl g gR 2 THlfR. 2 i R
5 mm x20 mm , #2[—k 5 mm [ ER %21 Bk
SRR S RSE R 50 mm x 6 mm, 3 1 HLRE
JER, 7 0.2 ~0.4 um. IREGFTA R 0452 F 0K
ZTEREFEVE Ve 15 min DLIG LR W5, W T
P, & . FER E R U (LS JBP -150,0 ~5 A
AR Pl R, LI FE N AE PN B A | R
LA T — A2 A, 200 5 3l X, th 5 —H -
SR X . R AR L - P106 Vi ¥ (4 S 56
o, A UERE R A I 15 L [ L - P106 33 T —
P — 5 Ml Ak Il 28 O R B0 A5 A Ol 1 Bh R
0.110 ~0.903 m/s, Zkfaf 14.7 N, B} [a] 30 min; %
PEER IR A Rl 2 A, At A5 R 5 AR 2R R 56 A
Ivi). P48 2R 5 P 0 A e T A 114 R 488 0 MR B B A
PEEA8E S 3 LA 32 1 28R Aoy 1T A A4 A9 BB 5 2Rl 2
BRI S BE E AR LT RARAT, R LLIE (SR B
(- 357 B 451 S/ Ol i 1) B8 45 %2, R F ADE Phase
Shift 2] A P2 1) MicroX AM 7 = 2 3 T 48 85 {3 42
AL 35 0 FELRES F32 R0 5 58 (A B, i 35 45 0 BB B R 5



%6 ] WSt or, 4 e B IR T T 5 B TR Y AR BE AR A L fE 691

FIFHB A A8 2 A HE {X (EDS) 1) JSM - 5600LV 7
FAH H 5 (SEM) SR IURE S 4 T T 550

2 #R5WR
2.1 Al BERIZETEZMNE FREEE THEZ

FIERE
R 2R T AL [ BCRITET RS ES TRAARIE
IEEEAVERE. AT BRI T LR B S 1, 1K
T YA S AR JELI [i] P A AR AR Bt T J3E A v
AR (B R RO 1K 0. 8, A tLAR 31 ™ (0

RBUERIRIAE] T 8.38 x10 ™ mm*/ (N + m) , #&H{Ak
BUB R4 2.35 x 107 mm’/ (N « m). X FEEH
SAEFEE AL KR T AR, WA 3 (a) BT R
I HAERR AT B R, o ™ 5 AY B 5 e 5 4
Z A R AR B, 2 B IO L RS, A A 2
TR B . AR B AR IEIE T, AL B G
PERBH B R0, 1 2247)  [FIRTFEAR B AT,
K WFEE KA, IR WROEHT A R YA A
T, P 3(b) fros, d e a] WL, & 7% AE A A 1k
AL B IC 66 25 104 2 A . (LA 45 1F T AR R 48 28 i

x2 Al HERETEZENEFiRE L - P106 @i TR EEEMEEE
Table 2 Tribological property of self — mated Al under dry sliding and using L. — P106 as lubricant

Friction coefficient

Lubrication regime and electrical current

v=0.11 m/s

v=0.34 m/s v=0.68 m/s

Dry sliding and 0 A
Dry sliding and 2 A
Lubricated by L - P106 and 0 A 0. 100
Lubricated by L - P106 and 2 A 0.103

Seizure after 11 s

Seizure after 23 s

Seizure after 45 s 0.813
Seizure after 30 s Seizure after 86 s

0.088 0.110
0.096 0.110

(a) Dry sliding,0.34 m/s,0 A
Fig.3 SEM micrographs of worn surfaces of Al pins under dry sliding and lubrication
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(a) Friction coefficients as a function of sliding

speed with and without electric current
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(b) Wear rates of pins as a function of sliding

speed with and without electric current

Fig.4 Effect of speed on the friction and wear properties with and without electric current under lubrication of L — P106
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Fig.5 The worn surfaces configuration of disks with lubrication of L — P106
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Fig. 6 SEM micrographs of worn surfaces of corresponding pins with lubrication of L — P106
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(g) Magnification of an area in Fig. 6(f) (h) Magnification of an area in Fig. 6(g)

Fig.7 SEM micrographs of worn surfaces of pins with electrical erosion
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