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Table 1 Chemical composition of TC4 titanium alloy (®/%)

Al \'% Fe Mn Si Zn Ti
5.0~6.5 3.3~4.5 0.3~09 0.5 0.4 0.3 Bal.

= MoS,
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= Mo0,” i

K1 MoSy/TiO, & i Z MO E AL i 7 s &
Fig.1 Schematic diagram of micro-arc oxidation process of

MoS,/TiO, composite coating
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(15, DRI KRS FE A /N o 2N, SR 75 B 189 o s e fe
SRR Na WREESE I, AF A3 S s N, 3 1o 2 DX
e ERCR T R R, TC4E &R R A
Mo, 8 43 Bl J50HL 38 38 (1) 455 IR B 5 55— 38 4) MoS,
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Fig.2 XRD patterns with different contents of Na,S (a), Raman spectra (b), surface morphology and EDS of micro-arc oxidation

composite coating (c), and morphology of MoS, on the surface of coating (d) (Fig.2c and 2d are coating of prepared by adding

30 g/L Na,S)
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Fig.3 Cross section morphologies and energy spectrum analysis of micro-arc oxidation composite film with different Na,S

concentrations: (a) 20 g/L, (b) 40 g/L, and (c) 60 g/L
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Fig.4 Surface roughness of micro-arc oxidation with different Na,S contents (a); the surface morphologies of coating by adding 30 g/L (b)
and 60 g/L (c) Na,S and cross section morphology of coating by adding 60 g/L Na,S (d)
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T 86.6%, 133.1%, 46.5%(Kl 6. % 2). KU
JEHEAL G SR MoS, HA R IR VE, JT A 2
e TSRS A 145 A IR T 46.5%~133.1%), N
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Fig.5 Schematic diagram of coating formation and surface ablation
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Fig.6 Relationship between friction coefficient and time (a);

drawing curves of different coatings (b)
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Table 2  Porosity, pore size, average friction coefficient

(average COF) and wearing capacity of different

coatings
Coating  MAO MoS,-P 20 g/L 30 g/L 40 g/L 50 g/L 60 g/L
Porosity/% 77.8 712  59.8 62.0 629 634 64.1
Poresize/um 6 5 3 4 43 48 5

Average COF 0.54 0.13

Wearing
capacity/mg

0.32 0.109 0.145 0.21 0.59

1.8 2.8 1.5 1.6 2.6 4

WEST R I, A5 I 30 g/L 1 B IR b k5 B 43
BRIV, R DA e, B A e
I 7a). XZEHT 1 pum 8 MoS, & & (138 % ik
1660 4™, #1753 MoS, JL A7 B lf 1Ay R 3% A0 ZiE g 1 B0,
A DA R0 R 2 (R e Ik T AR e ) o A B L R
PEJEMA AP MoS, ek AE— 2 BRIERWE, B
MoS, JBE F 5L, A 713 225 45 22 fil T RS BT 38K, 55 — 7 Tl
Tl J5E 2658 vy 1 B S A A B 8 2 T AR B 22 1) B 0 3
fif, PIEULED, W) DA SRPT RGN Ry e, Af
PRI B PUBE B e Sy B o . AR TR INE R 30 g/L,
HH T Na,S &Ry 60 g/L [ 2 3 T A7 5 K & v il J
P BEAHBE (K 4c, 4d), BEBEERE TP AR BT U) I MAERT T
KA, FRAEEm I N RN Z R, (e
JE TG IR (B 7d 1 X)), [ 1) 2
TR I BRI AU HERE, TR T AL A R R B Y, B
MBS TE 199 T MoS, fEl = hAE e AR, 45 B R
TR I I MoS, BRI . {1k 5 1) R Fe v,
I V& TR PR 2 0 B S 0) 2 it BEAT DI, 7 AR R G

Jd
il

B 7 #5030 g/L Na,S. 60g/L Na,S k&AL 5 2 (1) B R SEM I
Fig.7 SEM morphology of wear trace of micro-arc oxidation coating by adding 30 g/L Na,S (a, ¢) and 60 g/L Na,S (b, d)
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HIFEMCT 20%~166.7%; MILEE & )40 T 46.5%~
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{15 TC4 thA &R MM EE P MR, T 8UE)Z R
Tt B2 S8 0, PR R FARAIG o B R 1) AR PR I MoS,
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J& Bt $R A — MR U7 ik .
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Study on Self-lubricating MoS,/TiO, Coating Synthesized on TC4 Surface
by Micro-arc Oxidation

Yang Zehui', Wang Nan', Chen Yongnan', Zhang Long', Chen Hong ', Hao Jianmin', Zhao Yongqing?,
Shi Chenxing', Shi Wenlong'
(1. School of Materials Science and Engineering, Chang’an University, Xi’an 710064, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The design and preparation of antifriction coating on titanium alloy surface is one of the important technologies to improve
the wear resistance of titanium alloy components and ensure the safety in service. In order to solve the problems of uneven dispersion of
antifriction agents and poor adhesion of coating caused by easy agglomeration in titanium alloy antifriction coating, this paper adopts
one-step micro-arc oxidation technology to in situ synthesize MoS,/TiO, composite ceramic coating with anti-wear effect on the surface
of titanium alloy. The effects of sulfur source concentration on microstructure and wear resistance of the coating was discussed. The
results show that MoS,/TiO, composite ceramic film has been successfully prepared by micro-arc oxidation with Na,S and Na;MoOy, as
sulfur source and molybdenum source, respectively. By controlling Na,S concentration, nano-MoS, particles with small size and
uniform distribution can be generated in situ, and the content and morphology of MoS, can be regulated. With the increase of Na,S
concentration, the coating becomes compact and the roughness decreases. When the addition amount reaches 60 g/L, the coating turns
into loose due to sulfur precipitation and the roughness increases. Due to the uniform distribution of MoS; particles on the surface and
inside of the coating, the abrasion resistance of the obtained coating is improved by 395.4% and 129.4% compared with the
conventional micro-arc oxidation coating and the coating prepared by directly adding MoS, particles into the electrolyte, respectively.
At the same time, adhesion (reaching 723.8 N) increases by 87.1% compared with that of the traditional micro-arc oxidation, indicating
that this technology not only guarantees good self-lubrication effect, but also improves adhesion of the coating and matrix. The results
can provide new ideas and research methods for the design and preparation of titanium alloy wear-resistant coatings.
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