gobgoboooougoobga
googobobooood

E-mail: 9224280@mail.dyu.edu.tw

00

0000000000000 0000000000000025H2000060A/dm20 00 0000000000000
0000000000000 o0oo0DoOooO-00000000O00dngond (scanning electron microscopy,
SEM)UODO00D0O00D0D00ODODO0OODOOO0DOO0DODOODOd (transmission electron microscopy, TEM)O O O O
0000000000000 00o00000o000oo00 0000000000000 ooooooooOoooon
0000000000000 0000000o0000oo0o0ooTEMOOOOOOO0OOOOOO0OOOOOO0oOoOO
0000000000 0000o0000oo00o0oo00o0oo00oooo0ooooooo-0000oooooon
OCO0000000000000o0o000oo000ooo000ooo00o0ooo0oooo0oooooooooooon
O0000000000000oo000oo000oo000oo00o0ooo00oooo0ooooouooooooon
0000000000000 00 0000000000000 ooo0o00ooo0ooooo0oooooooooo
gooodoodoooooooosMOOOOOoOOOoOOOOOODOOOOOODOOOOODOOOoOOOoOoDODOooOoOoooOon
gooooooo32MO000000o0o0ooooooooooooooooooooooooooooooooon
00o0d0o0oooooooooooooooooo oosMOODOOO24MO00000D0O0O0OODOODOOOBMONO
odoobooodoooooobooooooooosMud32MOO OO ooooooooooooooooooooa
gosMOODOOooooooooooooooobooooooooooooa

ggo:gbbbbdooooobobbooooobbobooon

g
OO0 OO i LLIO O c 1120000
........................................................ 2000 0000 i3 210 0 0 0000000 O0D0 OO
........................................ 32200000000000000 i 4230 0 0 000 000000
........................................ 4231000 w4 232 0 O O w5 2.4
UO000000000D0 e, 52410000 i 62420000
........................................................ 6243000000000 000O0O00O0ODO0O0O0O.iive6250000000
OOO0OD00 s 725100 o 725200
........................................................ 8260 0000DO vvvvivivivivriviievenen82.7 0 0 00 0 O
................................................ 928000000000 w9290 0 0000000 O
........................................ 12201000000000 i, 12200 0 0 00000 0O O
........................................ 142101 000000000 w5211 00 0 0 000 00000 0O0O0O O
................................ 162111 00000000000000 vk 1721120 00 000 00000 0O0O0O O
O e 8OO OOOO ciiiieereee e 1931000000
................................................ 19320000000 i 193210 0 -0 0-0 0 0 O
........................................ 2133000000000 26 3310 0 0 O O O
................................................ 263320 00000000 w3034 0 00 000 00 O
................................................ 32341000000000000000 —vvvvvivviveen323411 00000000
........................................ 32342000000000000000 w3235 00000 0
................................................ 363600-00-0000 w36 00 0 OO OO0
................................................ 37410000000 374110 0 0 0000000 O
........................................ 37412000000000 i, 374130 0 0 0 0 TEMO O
................................................ 3841400000000000 wivvviiiiiienn.394.150 000000 0O
................................................ 3942000000000000 wiivvvvvvivieenn.414210 00 00000000
........................................ 41422000000000 414230 0 0 0 0 TEMO O
................................................ 4242400000000 i 4243 0 0 000 00000000 O

OO e 45431 00000000000 e, 45432000000000



........................................ 4643300000 TEMODO v 46 4340 0 0 00000 O 0O O

........................................ 4643500000000 i A0 00 OO
........................................................ 115000 booboooooooonoobooboooboo.......... 1180000
I 6 OO 119

goon

1.000,00,"0000000000O"0000000,Feb.1998,pp.9-12.2.000,000,"0000000000000"00000
O0o00000O0O0O0O0O0OO0OOOO997.300000000000,00/00000000,1998060 4000,"00000000
0000ooo"ooodoodOuwly1999s5.000,"000000000000O00DOO0000000DO0DbDO0ODOO0O0OoOooDOon
0,19%.6.000,"000000000000000000000OZ0D00000DODO0O0DODOOO0O 2000060 7.000,"0000
000000000o0o0oo0oo0oo0oo"0000DoDoO00ooOoOoooo,2000060 8. C.S. Lin, C. C. Chang and S.H. Hsieh, "Pit
Growth of 1050 Aluminum Plates Electrograined in A Nitric Acid ", J. Electrochem. Soc., Vol. 147, No. 10,pp.3647-3653. 9. C. S. Lin, C. C.
Chang and H. M. Fu, "A-C Electrograining of Aluminum Plates in A Hydrochloric Acid *, Materials chemistry and physics, VVol. 68, No. 1-3, pp.
217-224. 10. C. S. Lin and H. M. Fu, "Etch Film and Pit Structure of AA1050 Aluminum Plates Electrograined in Nitric and Hydrochloric Acids",
Journal of The Electrochemical Society , Vol. 148, No. 3, in press. 11. C. S. Lin and H. M. Fu, 2001, "Effect of AC Current Waveform on the
Electrograining of Aluminum Plates I: Etch Film and Pit Morphology; 11: Pit Growth and Surface Properties” submitted to Journal of The
Electrochemical Society. 12. C. K. Dyer and R. S.Alwitt, "Surface Changes during A. C. Etching of Aluminum,” J. Electrochem. Soc., Vol.128,
No0.2,1981, pp. 300-315. 13. H. Matsubara , H. Ucki and A. Jamada, "Observation of Chemical Etching Morphology of Aluminum Foil,"0 O O
0, Vol.45, 1994 , pp. 114-115. 14. E. Suganuma and Y. Tanno, "Duplex Structure of Surface Films Formed on Aluminum during AC Etching in
Hydrochloric Acid Solution,” 0 O O O, Vol.41, 1990, pp. 702-703. 15. E. Suganuma , Y. Tanno, T. Ito, A. Funakoshi and K. Matsuki, "
Surface Films Formed on Aluminum during AC Etching in Hydrochloric Acid Solution,"0 0O O O, Vol.41, 1990, pp. 1049-1053. 16. Y. Tanns
and E. Suganuma , "TEM Observation of Surface Films Formed on Aluminum under AC Etching in Hydrochloric Acid,” 0 0 0 0O O O, Vol.38,
1987, pp. 492-493. 17. K. Fukuoka and M. Kurahashi, "Effect of Indium on the Etching Phenomena for High Purity Aluminum Foil ,"O O O O
000, Vol.34, 1993, pp. 205-212. 18. K. Fukuoka and M. Kurahashi, "Effect of Si -Precipitate on the Capacitor Cathode Foil "0 00000
0O, Vol.31, 1990, pp. 238-245. 19. H. Zhong and T. OKki, "The Effect of Hydrochloric Acid Concentration and Solution Temperature on the
Characteristics of Al Foil during AC Etching under Potential Control," O 0 O O, Vol.46, 1995, pp. 270-275. 20. E. Suganuma, Y. Tanno, 1.
Umetsu , A. Funakoshi and K. Matsuki ,"Factors Affecting the Formation of a porous Layer during AC Etching of Aluminum in HCL solution,"
000,Vol42,1991,pp. 928-932.21. 0 00,000,000,000,"0000000000000O0DOO"OD00O0O, 150, 19850,
pp.109-113. 22. K. Vu Quang ,F. Brindel , G. Laslaz and R. Buttoudin, "Pitting Mechanism of Aluminum in Hydrochloric Acid under Alternating
Current, " J. Electrochem. Soc., Vol. 130, 1983, pp.1248-1305. 23. H. Zhong ,R. Ichins, M. Okids and T. Oki, "The Effect of Frequency on the
Characteristics of Al Foil during AC Etching under Potential Control,” O 0O O O, Vol.46, 1995, pp. 739-744. 24. R. S. Alwitt, T. R. Beck and K.
Hebert, "Electrochemical Tunnel Growth in Aluminum,"NACE-9 Advances in Localized Corrosion, 1987 ,pp. 145-152. 25. W. Lin, G. C. Tu, C.
F. Linand Y. M. Peng, "The Effect of Lead Impurity on the DC-Etching Behavior of Aluminum Foil for Electrolytic Capacitor Usage," Corrosion,
Vol.38, 1996, pp.889-907. 26. W. Lin, G. C. Tu, C. F. Lin and Y. M. Peng, "The Effect of Indium Impurity on the DC-Etching Behavior of
Aluminum Foil for Electrolytic Capacitor Usage," Corrosion, Vol.39, 1997, pp.1531-1543. 27. N. Osawa, K. Fukuoka and Z. Tanobe,
"Mechanism of Pit Nucleation of Aluminum Foil for Electrolytic Capacitors during Etching Stage of D.C. Etching," 0 0 00O 0O O O, Vol.33,
1992, pp. 166-172. 28. A. Hibino, T. Oki, " Etching Behavior of Aluminum Foil in Hydrochloric Acid under Potentiostatic Conduction,” O 00 O
0000, Vol.34,1993, pp. 199-204. 29. J. Flis and L. Kowalczyk, "Effect of Sulphate Anions on Tunnel Etching of Aluminum,"Journal of
Applied Electrochemistry, Vol.25,1995,pp.501-507. 30. A. Hibino, M. Tamaki, Y. Watanabe and T. Oki, "The Effect Sulfuric Acid on Tunnel
Etching of Aluminum in Hydrochloric Acid,” O O O, Vol.42, 1992 , pp. 440-445. 31. E. Makino, K. Takeda, T. Sato, E. Suganuma, T. Itoand Y.
Tanno, "Direct Current Etching of Aluminum in NaCl/NaNO3 Mixed Electrolytes,” 0 0 O O O O, Vol.37, 1986 , pp. 163-168. 32. N. Osawa,
K. Fukuoka and Z. Tanobe, "The Etching Behavior of Pit Initiation and Tunnel Growth of Aluminum Foil for Electrolytic Capacitors during Early
Stage of D.C. Etching,"0 0 0 0 0O O O, Vol.32, 1991, pp. 124-131. 33. H. Terryn, and J. Vereecken and G. E. Thompson, "AC Electrograining
of Aluminum", Trans. IMF, Vol.66,1988, pp. 116-121. 34. P.Laevers, H.Terryn, J. Vereecken and G. E. Thompson, "A Study of The Mechanism
of A.C. Electrolytic Graining of Aluminum in Hydrochloric and Nitric Acid," Corrosion Science,Vol.35, Nos.l-4, 1993, pp. 231-238. 35. H.
Terryn, J. Vereecken and G. E. Thompson, "The Electrograining of Aluminum in Hydrochloric Acid-1. Morphological Appearance," Corrosion
Science, Vol.32, No.11, 1991, pp. 1159-1172. 36. Laevers, H. Terryn, and J. Vereecken, "Comparison of the A.C. Electrograining of Aluminum in
Hydrochloric and Nitric Acid,” Trans. IMF, Vol.70, No.3, 1992, pp. 105-110. 37. G. E. Thompson and G. C. Wood, "The Effect of Alternating
Voltage on Aluminum Electrodes in Hydrochloric Acid," Corrosion Science, Vol. 18, 1978, pp. 721-746. 38. C. K. Dyer and R. S. Alwitt, "Surface
Changes during A.C. Etching of Aluminum," J. Electrochem. Soc., Vol.I28, No,2, 1981, pp300-305.39. 0 0 0 00 O000OOCO0O,000,00
0.40.000,"0000000100000000000"0000000D0O000DOOO0O0O,2000060.41.00000,00000000



ooo.77?0002??NaOHO0??? 200?20 0.000000,1988,39(12),803.44. 0 000, 000,0000,etal. 0000
Wu X, Hebert K, et al. Development of surface impurity segregation during dissolution of aluminum. J Electrochem Soc, 1996,143(1),83. 47. Wu
X, Asoka-kumar P, Lynn K G, et al. Detection of corrosion related defects in Aluminum using positron annihilation spectroscopy. J Electrochem

. Vereecken, B. Kernig and B. Grzemba, "The Influence of Manganese on The AC Electrolytic Graining of Aluminum,"Corrosion Science,
V0l.38, No.3, 1996, pp.413-429. 50. H. Terryn, J. Vereecken and G. E. Thompson, "The Electrograining of Aluminum in Hydrochloric Acid-II.
Formation of Eath Products,"Corrosion Science, Vol.32, No.11, 1991, pp. 1173-1188.51. 000 0,0000,0000,etal . 7777??

alloy in sodium chloride solution. Corrosion, 1995, 51(3), 185. 53. Flis J, Kowalczyk L. Effect of sulphate anions on tunnel etching of aluminum. J
Appl Electrochem, 1995, 25(5),501. 54. M. S. Hunter, J. Electrochem. Soc. 117(1970)1215. 55. C. G. Dunn, R. B. Bolon, A. S. Alwan and A. W.
Stirling, ibid. 118(1971)381. 56. C. E. Welch, Jr., US. Patent 3316164(1967). 57. M. T. Kosmynina and K. P. Bartashov, Zhur. Prikl. Khimii
6(1975)1476. 58. N. A. Hampson, N. Jackson and B. N. Stirrup, Surf. Techol. 5(1977)277. 59. H. Leckie and H. Uhlig, J. Electrochem. Soc.,
V.113, 1262(1966).



