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Preparation and Tribological Property of TiO,/W Composite
Coating on Ti6Al4V by Micro-arc Oxidation
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(School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

ABSTRACT: The work aims to improve the tribological properties of Ti6Al4V alloy. Oxidation ceramic coatings were prepared
on the surface of Ti6A14V substrate by micro-arc oxidation treatment in silicate-phosphate electrolyte with different concentra-
tions of tungsten nano-powder. Micro-morphology of surface and cross section element distribution, phase constituents of the
micro-arc oxidation coatings with different concentrations of tungsten nano-powder were analyzed by FE-SEM, EDS and XRD.
Tribological properties were evaluated by rotational wear test. The addition of tungsten nano-powder in electrolyte could pro-
mote the growth of the coating, especially the approximate linear growth within the range of 0.5~2 g/L tungsten nano-powder in

electrolyte, but the adhesion of tungsten nano-powder on the surface of the coating could increase roughness. Except rutile, ana-
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tase and Al,TiOsin the micro-arc oxidation coatings, the content of tungsten nano-powder also increased as the particles in the

electrolyte grew. The friction co-efficiency and specific wear rate of the composite coating prepared in the electrolyte with 6 g/L

tungsten nano-powder reduced by 13.33% and 3.53% respectively. Tungsten nano-powder exists on composite coating surface

by mechanical entrapment. Parts of particles enter the membrane with molten oxide and show signs of melting. The quality of

the micro-arc oxidation coating surface prepared in electrolyte with 6 g/L tungsten nano-powder is improved, e. g. reduction of

the micro-pores and cracks, and better wear resistance. Friction co-efficiency and specific wear rate are both lower than that of

coating without tungsten nano-powder.

KEY WORDS: Ti6Al14V; micro-arc oxidation; tungsten nano-powder; tribological properties; micro-morphology
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Fig.1 Voltage-time curves of micro-arc oxidation coating on
Ti6Al4V prepared with variable concentrations of tungsten
nanopowder in electrolyte
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Fig.2 Variations of micro-arc oxidation coating roughness and
thickness with concentrations of tungsten nanopowder

e WS 2 B RS ma /N, (R4 RT T B2
i 2 E], TR A A i BERE RE 7 H U5 R R Y L
HEIK, TWEZMEEFE g T THOTELEZ 3G,
A2 B AR, SR AE BN E 2 frR . I 2 7]
AL, W MR BE Y b A e B A B )23 3 T RS B2 3 K
SRR, —J5 T, FEARSHINET | J5 A BH AR 8 Ak i 30 D 4K
KAE R E o 2R BT S WOR Uk Y E A A R
ZH5NREFRRARMWHELZ, HT 0 gL 56 gL
AL FRAEREZE AQ WAETE, FEUHM AL 5 Y &
A I PR Fn <Ak A8 28 B Bk AR o SRR R
JIES ¢ T LS FE SR TR I WOR RO R, 5 — i,



- 194 - E-3 TR N

20194F 1 H

W OB BURLAE 3 T B - ORI 7oHLURE B2, A
W R BE IR B 8 /L i, a1 SR AR Tkt A TR B
PR, HLHS A (Ll 3 55 )2 AR A i AR B W i
WIEH 4, 6 g/L I, RIGEESUELX PV=nRe, 4
BRI E SR IELE R, MIRELL 10° K/s S
DA B o B BRI IR, A BRI 2 7 25 2 1 A R T
e BRI P S T A, PR A ) 2 7 A Y B T
MR . WG BIAL R o TRII, TR AR Rl WA Y b ] A
IR, AU e T 2 T HURS B2 A3, S =i TR
THLRESE o 25 BRI, BE HA IR WO T
158 2% JELJEE FIOHLAS 12 24 22 B e BT R P ARy a3 i
W L A A A 2 K IR T 1582 ol 2 A TR i,
fe i 1 EE R AP

22 REXRE. SEMRFHEAR

Bl 3 NTES 0. 2. 6. 8 g/L 4Kk W A ) HiL i VR
il 25 B AL SR T SEM 1%, IR 3a al T, RSN
WA, AR AR R A A B R B LR T AL
HAERZHE ., ZHWFFTN N X2 BT 5 ™
AENTER, I L A R S B A T | R A
i 220 S RS B A, R AR
T IRy 8 1 e R 1 TR LA B R A 1 s SR A W AE

iR TR0 FE) RO AR N T IR T PR R g g3 A R AN 1)
P, PRI A R LR T A A 5 22 RN AN — B A
M 3 ZLERHER b ol L, & W

pyl21-22]

BRI R RENE R WK BB B ZS A 1)
P4, B 3b £, HAET WOREREE RN, BT
AL R W R A Rl be s , ORI & B,
P 5 1 SR B T VA AL AL o 1 3 B, 6 g/L
W T il 2% 118 S8 PR R S T e FLR AN, HogE: | 3
SUEkFEE >, BEE R MRS o A, B g
W W B SR, R T REMESRGEH, DR
W K S50 D SRR AR A, TR e T AL
T, PRI aT DA & 30 0 6 22 3% 1 2L A AR FL AR o0 A
R FLIE M SRR s D, R T TR T
WK 3d R, WmﬁhmM%%@%%MﬁFLﬁ
ERZ . WRMEAR W HlE, JFHERER W
MR B T A R AL B S, X Wk LR
T Bt il B AL AL, RS K ) R4 B 1 14
FokARE, IR ERER . hE 3e nTLL
Fi, 8 g/L I W Ry T il 8 B I 2 A S LS R R/
IFAR R 4, HE BN T AR A R Y R
DL R ALBHE i S acs i, B R RS A T
XEETYALITE LA S W B 5IE)ZSE 5 S itk . Kl 3
rp i AE AR R WK T 0 K 0k He 2 T
BUR, FEHEH A 50 A0 i A S ey, 308
KB 2% T BE A OR8] 7= A v iRk A B EE O e AR AR
EH, MI/INELRE R, 5 &AW, T R K
%ﬁ*ﬁ[%-%]o

e 8 g/L-micropore

B3 ANRIGK Wk vk B v A ) 6 i) OISR AR ISR T SEML 5 U JE 35 5]
Fig.3 SEM back-scattered electron micro-graphs of micro-arc oxidation coating treated in the
electrolyte with different concentrations of tungsten nanopowder
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Fig.8 Wear morphology of MAO coating with different concentrations of tungsten nanopowder for 15 min wear test under 2 N load
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