284 3 2 B X @ L & Vol. 28 No. 3
2015 46 H CHINA SURFACE ENGINEERING June 2015

doi: 10.11933/j. issn. 1007-9289. 2015. 03. 008

Cr/WC/DLC FE ) % MG B F 1 RE *

EEML BRoik' . ERRR, RO R ek HEE
(LML BORHRE 5 LA BE . 24 7300505 2. i IEIRRBE T Bob RHE AR 5 TABISEHT o o B2 B it o
TBE RS PR B R T 500 % L b VT VAR BRSSP B R T S0 % L WU T 315201

W OE.: RAMEIMEIE 304 RGH 44 Cr/WC/DLC £ 28 B 1 I 2% 4 RILA T, F) Fl 4% & Gt 4 i 7 10 1
(SEM) iz & S 354X (Raman) A4 K IR AY X009 D0 30430 4 2 v R 100 ol O 285 44 R g 2= M B A UMT - 3 2 Th R FE 482 i
RIEHL A A KA KRB TR RSN 3 FIASE T BRI A AR . 45 R B A W 0 2 )2 86 BT L B Sk ) 45 &
T8N T AR HAERE A 32. 6 GPa, 7E 3 M AR NP H AL I B2 M pe . ZE R T A AR T
BEEREL, N 0. 094 (HHAT 3 FIAEE T i RIMEIIR,h 7. 86 X107 mm’ (N » m)™' s 78 KB F /KRS, I 119 °F 2% JBE 4%
PRI W 5 Ol 0. 1245 7 H BB FR K, K 5. 26 X107° mm® (N« m) ™ 5 72 & S LM PR BE T .« [ — I 2 A 108 Vi R0 g (o6 o IS HL A o
IR S5 11 JBE A P 8 L L ¥ R 8 PR BICRT BB 4L 3R 34 3 R IR BE T I B /IME 4397 4 0. 065 T 4. 44X 107° mm’ (N » m)™',
LRI MRSt DLC B Z 2B RE M, PRS2 LB

RESEE: TGI74. 444; TG115.58 XHEFRERD: A XEHS: 1007-9289(2015)03-0049-07

Tribological Properties of Cr/WC/DLC Film in Multiple Environments
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Abstract: Multilayer gradient diamond - like carbon (Cr/WC/DLC) film was successfully fabricated on 304 stainless
steel substrate by using magnetron sputtering technique. Microstructure and mechanical properties of the Cr/WC/DLC
film were characterized by SEM, Raman spectroscopy, nanoindentor and scratch tester. Tribological performances of the
Cr/WC/DLC film were investigated by UMT-3 multi—-functional tribometer in the atmosphere, distilled water and engine
oil. The results show that: the design of multilayer gradient transition of the Cr/WC/DLC film makes the hardness of the
film amount to 32. 6 GPa, and significantly improves the bonding force between the film and the substrate, and its tribo-
logical properties are excellent under the three environments. In the atmosphere, the film shows a lower average friction
coefficient and leds to the greatest wear rate ,» which are 0. 094 and 7. 86X 107® mm® (N * m)™'. In the water, the film has
a higher average friction coefficient of 0. 124, and has a lower wear rate of 5. 26 X10™* mm®(N « m)™'. In the engine oil,
the film has the minimum average friction coefficient and wear rate, which are 0. 065 and 4. 44X 10" mm*(N « m)™", re-
spectively.
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Table 1 Parameters of the deposition technology

Layers

Factors Cr/ wC/
Cr wC DLC

Cr target power/kW 6 6—>0 0 0 0
WC target power/kW 0 0—>6 6 6—>0 0
Graphite target power/kW 0 0 0 0—>8 8
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