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Effect of Na,SiOz addition in the electrolyte on the thickness and surface micro-
mor phology of microarc oxidation coatingsformed on Ti6AI4V
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ABSTRACT Coatings were obtained by micro-arc oxidation on the surface of a Ti6Al4V dloy in the eectrolyte contained different
oontentsof N&S0;. The surface micromorphology and roughness of coatings were anayzed by SEM and AFM , and the efects of
Na, S0; content on the thickness and surface micromorphology of coatings were investigated. The results show that the thickness of

coatingsincreasesfrom 314 m to 88U m and the critica arcing forward voltage decreases gradualy when the mass concentration of
Na,S0s in the dectrolyteincreasesfrom 12g-L ' to 28g-L ~*. There are many microholes with different szeson the surface of coat-

ings, and the amount of microholes and the roughnessof coatingsincrease as the content of Na, SOz in the dectrolyteincreasng. Itis

found by X-ray diffraction andyss that the coatings are composed of anatase and rutile.
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Fig.3 SEM imagesof MAO samples at different mass concentrations of Na,S03: (a) 12g-L " %; (b) 14g-L " %; (c) 16g-L " *; (d) 18g-L " %;
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Fig.4 AFM imagesof MAO samples at different mass concentrations of Na;S03: (a) 14g-L " 1; (b) 28g-L " *; (c) line scanning resultson the
coating with 14 g-L ~ ! Na,90sin the ectrolyte

2.4 Ti6Al4V
Na, 903 12g-L° 1!
Ti6Al4V XRD , X
5
1600 s
o Ti
1400 m BLA
1200+ v e
-
= 1000} ’
B 10 um
= 800} v
%‘ 600 - 3 -
° v 3 6 TiBAl4V SEM (N&S0s: 12g-L Y
400 - o
- - . Fig.6 SEM image of an MAO sample on the Ti6AI4V dloy
= v
4@ (Na;S0s: 12g-L Y
or 1 1 1 1 1 1
10 20 30 40 50 60 70 80 .
29/(«3) ,X y Tl
5 Ti6AI4V XRD '
Fig.5 XRD pattern of an MAO sample on the Ti6AI4V dloy ! ! !
1870
5 , Ti , ,700

Ti , ) ,
, . Ti ;

,’

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



N, SO;

Ti6AI4V

467 -

3
(1) TieAl4av ,

NaxSO; 12g-L°* 28g-L° 1

348V 260V ,
31U m 884 m.
(2)
) Na,S O3
(3)

[1] ZhangDL ,Ba XD,Li HY,etd. Influencesof eectrolyte pa
rameters on the sructure and properties of micro-arc oxidation
ooatingsof zircon dloy. Rare Met Mater Eng, 2007, 36(8) :
1047
( , ) ,

, 2007, 36(8) :
1047)

[2] LiuY G, Zhang W, LiJ Q, et d. Micro arc ectrodepostion of
ceramic coatings on double dectrodes of AZ91D magnesum dloy
by AC puse method. J Univ Sd Technd Bdjing, 2004, 26(1) : 73
( . . , .AZ91D

, 2004, 26(1) : 73)

[3] LiJF,Fang KM, Xiong R Z, et d. Wear redstance properties
of micro-arc oxidized ceramic layer. J Univ Sci Technol Beijing,
2003, 25(6) : 542
( ) , )

, 2003, 25(6) : 542)
[4] LiuY G, Zhang W, G J, et d. Panting of magnesum dloy

based on microarc eectrodepostion. J Univ Sci Technol Beijing,

(5]

(6]

(7]

(8]

(9]

[10]

[11]

2005, 27(2) : 213

( . . .. -

, 2005, 27(2) : 213)

Gnedenkov SV , Khrisanfova O A, Zavidnaya A G, et d. Conr
posgtion and adheson of protective coatings on duminum. Surf
Coat Technol , 2001, 145: 146
Xue WB,Deng ZW, Chen R Y, et d. Growth regularity of ce-
ramic coatings formed by microarc oxidation on Al-Cu-Mg dloy.
Thin Solid Films, 2000, 372: 114
We TB, Yan F Y, TianJ. Characterization and wear-and corro-
gon-resgtance of microarc oxidation ceramic coatingson auminum
dloy. J Alloys Compd, 2005, 389: 169
XueW B, Deng Z W, La Y C, et d. Formation process and
properties of ceramic coating formed by the microarc oxidation on
duminum dloys. Plat Finish, 1996, 18(5) : 3

( , . .
, 1996 ,18(5) :3)
Wang Y M, Lel TQ,JiangB L , et d. Ceramic coatingsformed
on Ti6AlI4V dloy by microrarc oxidation in Na,SOz KOH
(NaPO3) ¢ 2lution. Rare Met Mater Eng, 2003, 32(12) : 1041
( , , , .Na90s5 KOH (Na PO3) ¢
Ti6AI4V , 2003,
32(12) : 1041)

Shi XL, Yang H, Shao G Q, et d. AFM Sudy of ultraine
tungsten carbide-cobat cemented carbide. Mater Rev , 2006 , 27

(3) : 417

( , : .o -

, 2006, 20(4) : 417)

DaJN, WangL , Fang W Q, et d. GaO3 Thinfilms grownon
sgpphire by atmospheric pressure MOCVD. Chin J Lumin,
2006 , 27(3) : 417

( , : ) MOCVD

, 2006, 27(3) : 417

G203



