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Tribological Properties of BC, Films Prepared by Magnetron Sputtering
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Abstract: The preparation methods of BC, films with excellent tribological properties are very significant as its wide ap-
plication. In this paper. the BC, films were deposited on 38CrMoAl steel and Si(110) by closed—{filed unbalanced magne-
tron sputtering technique, using the boron carbide target and the graphite target with purity of 99. 99%. The microstruc-
ture, mechanical and tribological performances of the films were analyzed by FESEM, AFM, Raman spectroscopy, nano
—indenter, CSM tribometer and XPS. The results indicate that the carbon—doped can significantly increase the thickness
of the film, furthermore, the cross section morphologies reveal clearer columnar morphology. The hardness and elastic
modulus of the films decrease with the increase of carbon content. Additionally, the tribological properties of BC, films
can be conspicuously improved by carbon—doped, and the best properties are obtained when the current of carbon target is
2.4 A, which have optimal wear resistance and the friction coefficient is about 0. 2.
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Table 1 Parameters for fabrication process of the BC, films

Parameters Values

Cr target current/A 3.0
Inter Substrate bias/V —70
layer

Time/min 10

Ar flow rate/

. L 30

(em® « min )

Pressure/Pa 0.1
BC, Substrate bias/V —90
films Time/min 240

B, C target current/A 2.0

0,0.4, 0.8, 1.6,

C target current/A
2.4, 3.0
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Fig. 1 Cross section morphologies of the typical BC, films
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Fig. 2 Internal and thickness stress of the BC, films under different deposition conditions
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Fig. 4 Raman spectrum of the BC, films
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Fig.5 Hardness and elastic modulus of the BC, films

under different deposition conditions

£ 3 mm/min ¥ 38 5T 20 1 N 2
50 N &R 5 mm, I T 3 Fp A BC, W BRI AE
MR EE LS & 7 HRRDRIE AN 6 frs . 70 ik
WA R TE AR 3 S B B s R KB
(92 4 g i )L 3 — OBl R B0 B Ok B )
(LCO) ™ G BE I TT 4k 8 1 500 B 10 2k 2800
(LC) I HAr SR E = 2. 4 A i) BC, i
A L 45 45 e i 290 20 N — Bk it . ol

i PO S A SR S 45 T T LK SRR A
T B 4 1 A L DAL 0 mT I 24 8 0 e A
2.4 AW BC, R R A B R e EE A
PRI A (0 5 JE5 7 i » 426 O JEE 8 00 i 45 2R o 5
iE T IE W

(b) 0.8 A

Dol R e |
bl G 1,

()24 A

F6  #A BC, MR RIIRTE AR
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Fig. 8 Optical microscope morphologies of the wear tracks and scars for typical BC, films
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