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ABSTRACT
This study used AZ31B magnesium alloy to investigate the influence of changing concentration of potassium hydroxide plus
potassium fluoride and the concentration of the solution after adding silicate, respectively. On the anodic spark deposition, solution
temperature was kept at 1500 and a constant current density of LA/dm2 was applied for 10 minutes. In addition, several specimens
being processed in the previous treatment were undergone a 10-minunte constant voltage past process. It is found that adding silicate
can restrain the attack of fluoride ions on the substrate. Anodic film keeps growing as the consequence of sparking. Measured
anodization polarization curves can indicate the corrosion velocity of anodic film and therefore the corrosion resistance of the
processed film. Moreover, solution concentration affects sparking behavior during the anodization. The higher solution
concentration is, the larger sparking appears.

Keywords : AZ31B magnesium alloy, concentration, silicate, anodic spark deposition, sparking, polarization curve

Table of Contents
0000 OO0 OO e, L VOOODO e v
OO e VIiOO e, VIEO OO e xdoo
........................................ xivOOO OO i 11200 e, 11,20 0 0 0O
.................................. 2130000 v, 3000 0000 v 4220000 0
................................ 421100000000 .. 421200000000 ... 52130000000
O00 e, 6220000000 wivevreirriecreeeen 9221000000 iiieieieeeeieinannns 92220000
............................... 9223000DUODOOO .. 11224000000000 ... 11000 O0O00O0O
................................ 13310000 i 133220 00 0 v 14330 00 0
................................. 183400000 v 19000 OO0 OO0 iiicvvieivieeieeeennn. 2341 KOH+ KF O O O
0 234.1.13g/L KOH+5g/L KFO O ..covevenenee 234.1.26g/L KOH+10g/L KFO O ....ccccveneee. 274.1.3
KOH+KFOUOOOO+0OOO0OO ... R414KOH+KFOODOOODOOOOOOOODO OO e 38
4.2 KOH+ KF+ Na200 2Si020nH20 0 0O 0 0O O O .. 46 4.2.1 3g/L KOH+5¢/L KF+4.89g/L Na200 2SiO2 0 nH200 O
............................ 46 4.2.2 6g/L KOH+10g/L KF+9.78g/L Na20O 2SiO02 0 nH200O O ....c.cceeveevevevervnen. 49 4.2.3 KOH+ KF+
Na200 2Si020nH20 00000 400000 eeveiveieeveieiienns 54 4.2.4 KOH+ KF+ Na200O 2Si0O20nH20 0000 O
000000000 .. 504300000000 e, 65000 OO woiveeieeeeeeeeeeeeeve, 715100
..................................... 71520000 i 720 000 i, 13

REFERENCES

[1]000," 0000000000 000000000” ,0000000250,pp.26-31[21000," OOODOOOOODOOOO
o000 , 0000 00001700, pp.132-136 [3] M. Pourbaix, “ Atlas of Electrochemical Equilibrium in Aqueous solution,” NACE,
974400000000, O0D0O0O0OO0O0OOOO0O0O" ,0000 000310,pp44-52[51000," DO0OOooOooooog”
O0o0o0Od1e00,ppl64-168[610 00, DOODDODOOODODOOOODOOOOOOOOOOOOOO" DOOOOOOOOOO
OooooTIsooo0,ppd-75-4-83[71000, OODODDODOOOO((PressFormingD 000" ,0 000001700, pp.132-136
[Bl000,* AZ31ODODODOODOODOODODODOOODO,” 000 O000000000000,2004060 [9] Hongping Duan, Kegin Du,
Chuanwei Yan, Fuhui Wang“ Electrochemical corrosion behavior of composite coatings of sealed MAO film on magnesium alloy AZ91D,

" Electrochimica Acta 51, pp.2898-2908, 2006 [10] H. A. Evagelides, U.S. Pat. 2,723,952, 1955 [11] The Dow Chemical Company, GB Pat.
762,195, 1956 [12] Y. Mizutani, S.J. Kim, R. Ichino, M. Okido“ Anodizing of Mg alloys in alkaline solutions,” Surface and Coatings Technology
169-170, pp.143- 146, 2003 [13] Haruto Fukuda, Yasumichi Matsumoto“ Effects of Na2SiO3 on anodization of Mg— Al— Zn alloy in 3 M KOH
solution, Corrosion Science 46, pp.2135-2142, 2004 [14] Houng-Yu Hsiao, Hua-Chih Tsung, Wen-Ta Tsai“ Anodization of AZ91D magnesium
alloy in silicate-containing electrolytes,” Surface & Coatings Technology 199, pp.127- 134, 2005 [15] Hongfei Guo, Maozhong An, Shen Xu,
Huibin Huo" Microarc oxidation of corrosion resistant ceramic coating on a magnesium alloy,” Materials Letters 60, pp.1538— 1541, 2006 [16]



Qizhou Cai, Lishi Wang, Bokang Wei, Quanxin Liu“ Electrochemical performance of microarc oxidation films formed on AZ91D magnesium
alloy in silicate and phosphate electrolytes,” Surface & Coatings Technology 200, pp. 3727-3733, 2006 [17] Yanhua Wang, Jia Wang, Jibiao
Zhang, Zhan Zhang“ Effects of spark discharge on the anodic coatings on magnesium alloy,” Materials Letters 60, pp.474-478, 2006 [18] 00 O
O 00000000 Do00o0o0o0o0oO0oOoOOU0OoOoOoOoOoO,2005070 (OO0 ODODDODOOODOO, DODODOOOO
0,000 00000pp.3855[20000000, OOoOoOooOoOoOooooooooor,
www.mse.fcu.edu.tw/laboratory/materials%20experiment/16.doc



