AL HAM
2019 4 8 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 41 No. 4
Aug. 2019

doi;10. 11887/j. cn. 201904015

http://journal. nudt. edu. cn

HAHESEEHNRAERMELXERAE

%Eté %’%ﬁ&’%{é’ﬁ

i, R

5w, B %, K F

(BREIRXE BLEFHRARAT, Hd KX 430075)

7 E RS e B PCLR I PUIAE S SR KR OB B AR & T & B M AR B 2 2
P24 WA R 155 s L P A RRAL T E — 28 & NI G 302 308 G T 28 4 Iy U2 v PN 7 0 11 SR, BRI T ThRE K &
WA 200 R A DR, Bl L el 1 J2 MR 1 R R S 5 v B 28 4 I 2 O B 22, 4 8 A6 )2 U (o A 4 S S
5 FEWALRER R WS G, LR, 22 S5 WA PR AR 4 SE IS 1 B A 2 R, AT 2 98 AR
MIL — 48497 A #5214 5 EE 2 RN [H Z54% GIB150. 5A — 2009 HLA2 1 i I vh i3 56, 1] B B8 7R 32 55 B T 11
JE il s PR R BUIR AbF 0.093 DUF M EEPERRSS 2 h BEHER WS IR . £F %R [R 4 R St et T2 %

AR NPT A S PR 85 R LA TR A 70 PR 5

KR : PO CIUR ; 22 A B WA 5 5 BE SR RE 5 of et e

RESES TN304.2  XEIRERS:A

NXEHHS:1001 -2486(2019)04 - 102 - 05

Multi-layer wearable diamond-like carbon film prepared by

pulsed laser deposition on soft substrate

CHENG Yong, LU Yimin, HUANG Guojun, WAN Qiang, LI Wei, WEI Shangfang, TIAN Fangtao, MI Chaowet
( Opto-Electronics Institute, Army Engineering University, Wuhan 430075, China)

Abstract: In order to improve the wear resistance and corrosion resistance of the soft copper substrate, the protective multi-layer diamond-like

carbon film on the copper substrate was prepared by the pulsed laser deposition. The silicon carbide / diamond-like carbon cyclic layer was used to

avoid the accumulation of internal stress in the diamond-like carbon layer and to reduce the risk of rupture of the functional diamond-like carbon

layer. The individual silicon carbide layer reduced the hardness difference between the soft copper substrate and the hard diamond-like carbon

layer. The titanium layer made the copper substrate combined with the upper silicon carbide layer firmly. Experimental tests show that the

protective multi-layer diamond-like carbon film can adhere firmly on the copper substrate, and can be tested by heavy friction and adhesive adhesion

as stipulated in the MIL —48497 A and the temperature impact test by GJB150.5A —2009. At the same time, it can withstand the corrosion of weak

alkali solution; the friction coefficient of the protective film is low and below 0.093, and the wear resistance is good for 2 hours. The multi-layer

technics can be used as anti-wear film for mechanical tools in the corrosive environments after being improved for different substrates.
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Fig.1 Sketch of the multi-layer DLC film on Cu substrate
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Fig.2 SEM imaging of the multi-layer DLC film
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Fig.3  Friction coefficient of the DLC films
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Tab.1 Fastness and corrosion resistance tests
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