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ABSTRACT: Objective To investigate the effect of CuSO, concentration and micro-arc oxidation process parameters ( voltage, ox-
idation time) on the color and properties of the micro-arc oxidation coating. Methods TC4 titanium alloy was treated in sodium
phosphate electrolyte to obtain a surface ceramic coating by using micro-arc oxidation technology. The macroscopic and microscopic

morphology, phase structure and hardness of the oxidation coating were analyzed. Results By adding of CuSO, of different concen-

Wis B EA: 2015-07-06; f&iTHEA: 2015-08-18

Received ; 2015-07-06; Revised: 2015-08-18

ESTH.: ERARBERES (51371059) ;)75 A RFHE R4 (2014 GXNSFCA118013 ,2010GXNSFDO13006 ) 5 ) PG 55 25 2 4 125 7K S0 39 A1 BA 351 H
(BB 577 FARBL = 5L 4 BT 5T A1 BA T H (2011 GXNSFFO18001 )

Fund: Supported by the National Natural Science Foundation of China (51371059 ) , Natural Science Foundation of Guangxi Province of China
(2014GXNSFCA118013 , 2010GXNSFD013006) , Guangxi Institution of Higher Innovation Team Project ( Second Batch) , the Guangxi Natural Science Fund
for Innovative Research Team (2011GXNSFF018001)

BIREE: MM (1975—) 5,7 PN WH5E 0L, R4 B A R R AL 3

Corresponding author: LI Wei-zhou (1975—), Male, from Guangxi, Professor, Research focus: metal surface treatment.



a4k P12

EIEIL A  UNIBR RS TCA R G A WO AU IR BE 1 5 il - 63 -

trations, the color of coating samples was darkened which turned from gray to red-brown when the CuSO, concentration was in-

creased. The surface coating was uniformly dense with the highest microhardness of 627. 1HV when the concentration of CuSO, was

0.5 g/L. And the coating microhardness was decreased to the lowest 382. 8HV when the concentration of CuSO, was 1.5 g/L.

With the increasing of voltage, the color of coating got deeper and more uniform, while the coating hardness decreased. The hard-

ness of coating was the lowest and the color was the most uniform at 400 V. When the oxidation time was prolonged, the coating

thickness was increased and the color became deeper and more uniform. However, the coating color tended to be lighter when the

oxidation time was over 15 min. Conclusion CuSO, has significant coloration effect on micro-arc oxidation coating and the concen-

tration and process parameters ( voltage, oxidation time) have great influence on performance, color, density, thickness and phase

structure of the coating.
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Fig. 1 XRD spectrum of phase composition of the coatings pre-

pared at different concentrations of CuSO,
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Fig.2 Macroscopic photos of the coatings prepared at different

concentrations of CuSO,
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Fig. 3 Microstructure of the coatings prepared at different concentrations of CuSO,
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Fig. 4 Sectional morphologies of the coatings prepared at different concentrations of CuSO,
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Fig. 5 Microhardness of the coatings prepared at different con-

centrations of CuSO,
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Fig. 6 Macroscopic photos of the coatings prepared at different

voltages

b 380V

AR, REUR R 2 T B i, BEE BT, HL B SR
JERG T, R it 2 T 100 5 D 0L 5 0 557 , DT 2% B s
HHIEMT G, AR B S M

XS] E T il 5 (R A e AR B A T B 43T
GERFH N 360,380,400 V E)E Cu JCE &
BN 1.39% ,1.88% ,1.96% . ZrHT I . i
JE b B N A BE SN R 5 B R, B R Y
RSN AR P L Cu B THEARIEZ X
2 SR A P € Bt 2 Hh S %) T s T IR B S A

7 A ST T il 28 1 Al IR A e g )22 1
WOWIESL, AT LA 2, S 2 360 VBT, B3 )2 £LIR
WA FLAR RN, WK Ta Fis . MEETHEE, L
TR LR BB, I HIB AR A AFASRLIN] | 1523 2% 1
WELT B e, K Th, ¢ BTN, HUE ARG,
I HL BB SR A, 3 SO )2 R LR K, O R IR
8, X e R 2 I PERE

K7 ASE AR T A AR R RO 35

Fig. 7 Microstructure of the coatings prepared at different voltages
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Fig. 8 Microhardness of the coatings prepared at different voltages
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Fig. 9 Macroscopic photos of the coatings prepared at different

oxidation time
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Fig. 10 SEM surface images of the coatings prepared at different oxidation time:
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