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Abstract: Diamond-like carbon (DLC) films were deposited on 7A04 aluminium alloy by plasma immersion
ion implantation and deposition (PIII&D) to enhance the micro—hardness and wear resistance. The microstruc-
ture, microhardness, adhesion property and tribological property of the samples were measured by Raman
spectra, microhardness meter, nanoscratch tests and ball-on—disk wear test, respectively. The effects of gas
pressure on microstructure, micro—hardness and wear resistance were studied. The results show that the films
synthesized at 0. 2 Pa has the best wear resistance, and the critical load up to 26 mN. The thickness increases
with increasing gas pressure, but the wear resistance and the adhesion decrease.
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Table 1 Synthesis parameters of the DLC films
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kV (Ar.C,H,) Pa min
No. 1 0.2
No. 2 -10 1:1 0.5 30
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Fig. 1 Results of curve fitting of Raman spectra
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Fig. 2 Raman spectra of the DLC films under different pressure
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Table 2 Results of Raman spectra of the DLC films

D peak

G peak

Samples (In/Ie)
Position/cm™ FWHM/cm™ Position/cm™ FWHM/cm™
No. 1 1354 246 1543 145 0. 86
No. 2 1 355 235 1543 140 0.91
No. 3 1 348 257 1 545 152 0.93

2.2 BEMEE

ARt e A e O 2 B2 A I e
N R TR D AT SR = D QTR AV N R R 5
FiO B R MR RE O I . SRR SE U L SR
TRLRGE AR A 25 PR At BR R HOR BRI AR s X R el
S i DX R B S DX Y B R DX B 55+
BB G 2 & B i e R R R S5R
718 » A MR T 5 1) T R R SE s AR
245 nm(0. 2 Pa) 371 nm (0.5 Pa)Fl 380 nm (0. 8 Pa),
X PR O AR T 3 T s 3 P SR AR Y )
TRCHIEIN 23 5 09732 B i R AL AR R A
JUASIE TN & B B ARG+ 18 1) 221 b S8R o35 » DAk
IR AR5 T = B — R JE 5 (0.5 Pa) 4k
S A RS TR R AR A K

2.3 BEMBRHEE

Oh PR B S 9 R BE SR 100 g 9 /0 2 A
AR A GIORE R .l T I TR Sk B AR TR
JRE R A I 0 JE A 3] ) 2 T S AR R i D 9
B R 1 52 45 S AORSE R 5y T IR BE AN
I A OB {12 00T 0 4 < I B A i /N T

DLC ¥R AIEREBE(E . ANIEI 3 AT LUE R A4
FERR R MU DLC i f8 5 . 2 T 1 i el B 14 1
A il 5 A ) B 4 R 5 AR s B gy, R T
TS B2 B 3 T B e YIS 32 48 i ) &4
180
160 -
ERCU
120 F
100 -
80 |
60
401
20
0

Microhardness / HV

Samples

3 b Y A
Fig. 3 Microhardness of the samples

2.4 BEMERESES
H5E 3 245 5 3 2 DR R SS9 G B TR K
L W TSI 1) R N B A T ARG 5 0k A



34 2 B X @wW L E

2013 4F

) o p1 T DLC SR ey, L JEJSE B2 45/ R
FH AR RIIRE 01X, 8 TP b 5t 7 P T G A ) 2
T 72 S F 38457 (Critical load, Le) o fi &l 4 A] LA
A 7E 0.2 Pa Tl 4 AW Le 2924 26 mN, X
I T 00 AT 20 0N B R OIR B T B A UE TR
(0.5,0. 8 Pa) il & A A dir » 78 K IR A s B B il e
EFFRR L . Le 292 5 mN L 76 ] 1) 9 A0 530 5
Wigd , B BLR BT

Critical load / mN

4 P Y KRB SR
Fig. 4 Scratch track morphology of the DLC films
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Fig. 5 Wear width and wear volume of the samples
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