WeLE A mBEERMPIEIE Vol.51,  No.4
2022 4 4 H RARE METAL MATERIALS AND ENGINEERING April 2022

%Eé%%@ MOSZ/Aleg

B iR EH & KR RE

KE=, WHEL, HikMm, HER, HAME

(K@K% MRREE TRER, BPG Ph% 710064)

moE:

B e R T R U J2 0T A & R O 0 A S M R I RE R SR B R 2 — o 0 T B AT B A e S R S B AR

f1 i1 A, AT R B AR G — VA A 6063 48 4 4 R IR AL A ANk MoS,, il % B A7 Wk B 1E FH (1 MoSo/AlLOs B 4 H %
W2 Wk VBRI BEX IR Z o RS R EYERE MR, AT T IREIRENLIE . 25 R B i AL £ 6063
B 4 R I 4 T & MoS, 1 LT 24 TR IR 2 s T2 10 B 43 R M B A R B U BE 1 T e IS RS Tt
g, YRR AR IR N 15 g/L IR JE BB R R MO 0.15, BH IUMONE R 2R IR T 76%. 2 1 MoS, 4 i
TEVRJZ MR TR N3, 76 5 B HR R B2 15 5 S A0 40 PR 0 359 20 40 A 1) MoS 30878 S, R R 17 P DRk S P i

KPR BEE: WIENL: MoSy: JEAL AR B RE
SCEARIRED: A

hEES LS. TG146.21; TG174.4

X EHE: 1002-185X(2022)04-1356-07

AEHAGEFREARAHEE S, SR, 7T
SRR RAFE, vz B AR IR B R S HLI ELAA
TFES M. SR B T4 & 4 T B BE A il S 1k
REZSE Gk S 2 TS S EE SR R . EE,
BN R S AT SR SR AL AL B LS A i B IR AR
PERE .

IR 4 AL (microarc oxidation, MAO)PME g — fif
A R R T S Ty v, T DL I AR R R SR R i 4
JiE 3 THT (0 ook B Y, R UVR i S b BT, {E oy
FTHROREA IR E A Z AL, (515 2L R R MU
B, FEUESS AR E . KRk, T B AT R
TER R = DA e RS 2, W R E RO AL B
ARV R S N 9 K AR K R P T A 3 7 UK (A
5. M0S,. SIC &5) AT LA 4 Jol B U J2= M T A7 2808 v e
ik P 4 R 3,

MoS, H1 T HAFFR I N T5 AR a5 4, AT e 11 B
PR PERR AR Dy — o Y (g [ (A VR 71, P AR DR
A5 o Lv ZEUR F K BORAEAR & SR IR 2 R H
BT & MoS, MR ERE, Hi T HAXZS M
MG T FE, Rl R R )98 ik 0.3, JREE 2K
AN LU R I R . O T B SR IRRE AR, Lou
2 NSV ek 70 R ) B R I N MoS, kL il 4 1 3
ST bV AR BE M IR 2 ARX BRI VAN MoS, VR
g R U, BRI > HE T AOR A R,
T FLAR R ORL 2 B M TRV i 2 2 3 Ok

Yis HEA: 2021-04-02

HEHRETZIINEZ A, RS S . N
TP R R R I B R AN SO R AR
T A R Pl SR AL & B MoS,, 7T B R (R TR
JRIEEE A A BN R R R AL, SREmIRE S .

BTk, AU LE AT IO BE AT R R T AL
FHMoS, T2, JHA R % MoS, K%, kT
B EJ1 T B EE IR 2 o ASHIE FUAE LA E oM R A T
SN AT YE B, ol RS R R A AR R R A ) &
MoS,/Al,Os B & iRz, WL T B Eh M B0 P & 2 &
R T2 OO 405 K A0l JBE A1 RE PR 20, 0 JEL il B AL
BEAT IR, N a R mRER R BT 56l AR ft 1
PR T .

1 % W

DL 6063 fH& & NSLIm MBI ingk 1
7R, BHREE N TR 20 mm>20 mm>& mm i HE T Bk
SRJG PR HEAT TIALEE . B3 200#. 600#. 1000#.
1200# 1R ARHEAT 4T 85 22 TCRIIR , 8 )5 15 FH 9 R A
75 VR TT WEATL R TR R R T IR T A

*1 6063 EMEEHUENS

Table 1 Chemical composition of 6063 aluminum alloy (/%)

Mg Si Zn Cu Mn Ti Fe Al

0.45~0.9 0.2~0.6 0.1 0.1 0.1 0.1 035 Bal
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Fig.1 XRD patterns (a) and Raman spectra (b) and XPS spectra of Mo 3d (c) and S 2p (d) for MoS,/Al,O3 composite coating with

different amounts of sulfur salts
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Fig.3 SEM surface morphologies of MAO coating (a, b) and MoS,/Al,03; composite coating with 15 g/L sulfur salt added (c, d)
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Fig.4 Surface roughness (a) and hardness (b) of MoS,/Al,O; composite coating with different sulfur concentrations
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Fig.5 Relationship between friction coefficient and time (a) and wear amount of coating (b) with different sulfur salt
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Fig.6 SEM morphologies of wear traces of MAO coating (a, b) and MoS,/Al,O3; composite coating with 15 g/L sulfur salt added (c, d)
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Fig.7 Wear trace morphology of GCr15 (a), wear trace morphology (b) and EDS element mappings (c, d) of MoS,/Al,O; composite

coating with 15 g/L sulfur salt added
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Fig.8 Friction reduction mechanism diagram of MoS,/Al,O; composite coating
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Preparation and Antifriction Performance of MoS,/Al,0; Composite Coating on
Aluminum Alloy

Zhang Yanyun, Yang Zehui, Chen Yongnan, Hao Jianmin, Zhao Qinyang
(School of Materials Science and Engineering, Chang’an University, Xi’an 710064, China)

Abstract: The design and preparation of antifriction coating on the surface of aluminum alloy is one of the key technologies to improve
the friction properties of aluminum alloy components. For the current problem of easy wear of aluminum alloy structural parts, nano-MoS,
was synthesized in situ on the surface of 6063 aluminum alloy by one-step micro-arc oxidation method to prepare MoS,/Al,O; composite
ceramic coating with antifriction effect. The effect of sulfur concentration on the composition, morphology and friction properties of the
coating was discussed. The friction reducing mechanism of the coating was analyzed. The results show that the self-lubricating composite
ceramic coating containing MoS; is successfully prepared on the surface of 6063 aluminum alloy by micro-arc oxidation. The friction
coefficient of the coating decreases first and then increases with the increase of the sulfur salt concentration. When the sulfur
concentration in the electrolyte is 15 g/L, the friction coefficient of the coating is 0.15, which is reduced by 76% compared with the
conventional micro-arc oxidation coating. The MoS; in the coating is distributed on the surface and inside of the coating. Under the action
of contact and extrusion with the friction pair, a uniformly distributed MoS; lubricating film is formed, showing good antifriction
performance.

Key words: aluminium alloy; micro-arc oxidation; MoS;; in situ synthesis; antifriction performance
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