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Abstract: DLC films with three different interlayers (Ct/DLC, Cr/CrN/DLC and Cr/CrN/CrNC/DLC) were deposited on
titanium alloys (Ti6Al4V) using magnetron sputtering. The structure and surface morphology of the film were analyzed by
using scanning electron microscopy(SEM), Raman spectroscopy and atomic force microscopy. The hardness, residual stress,
adhesive force, tribological and wear properties were evaluated by using the nano-indenter, film stress tester, scratch tester,
frictional machine and 2D profilometer, respectively. The results show that the residual stress decreases and adhesive force
increases gradually when the Cr gradient transitional layer is introduced. The Cr/CrN/CrNC/DLC film exhibits excellent anti-
wear and anti-friction properties with lowest friction coefficient (0.09+0.02) and wear rate (1.89+0.15)x107 mm’/N-m. The
results have certain reference value and significance for the preparation and application of high-performance DLC film on
titanium alloy.
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Table 1 Deposition parameters of Cr/DLC, Cr/CrN/DLC and Cr/CrN/CrNC/DLC films

Bias voltage / Ar/ Na/ CHa/ Power / W Deposition time / min
Layer - - -
v (mL-min™)  (mL'min™)  (mL-min™) Cr C Cr/DLC Cr/CN/DLC  Cr/CrN/CiNC/DLC
Cr —600 100 150 30 20 10
CIN ~600 50 100 150 10 10
CINC —600 50 100 150 100 10
DLC —600 100 35 180 90 90 90

1.2 EBRFAES ST

K37 &S A B85 (FESEM; zeiss Sigma
HD) KA1 A8 T fO08 I S5 60 0 kb JSE P2 18 R ]
CSPM 4000 #4555 77 3t e (AFM) AR i
A, AR 10 pmx10 um, FHHFHHRK 5 Hz,
K H A 532 nm %) Findervista 7542 5 4

BT A R B B S5 . R MTS-Nano
G200 24K IR S i v Ry Bl 3 AL, Oy
G, e AT b B RS B o R S, R A TR B AN BE
S R JEE B 1Y 10%(50 nm), EMRE AR 5 AN
PEATINE, BOFXIME. SR FST-1000 L 71
DS A o B RS i S R i e, 45
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Fig.1 Cross section morphologies of Cr/DLC, Cr/CrN/DLC and Cr/CrN/CrNC/DLC films
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Fig.2 Surface morphologies of Cr/DLC, Cr/CrN/DLC and Cr/CrN/CrNC/DLC films
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