Optimal condition of electrolytic coloring on A390 Aluminum vehicle casting
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ABSTRACT
Aluminum alloys are widely used in vehicle castings, but the alloys are easily oxidized in the air and lose their performance.
Anodizing treatment is utilized to solve this problem in industry. Aluminum alloy with high Si content usually hasn’ t luxurious
colors for conventional anodizing treated oxide film. Therefore, it is worthy to study the method of producing special luxurious
colors of appearance on the aluminum alloy with high Si content by electrolytic coloring anodizing treatment. The anodized oxide
film will retain high hardness and increase added value through the optimal electrolytic coloring anodizing treatment found in this
study. A390 aluminum alloy which has high Si content was used to cast the stepped type casting and vehicle piston casting in this
study. The electrolytic coloring anodizing treatment used H2SO4, CuSO4 and Fe2(SO4) as the solution to anodize the castings. The
parameters studied in this experiment include casting thickness, current density and electrolytic coloring anodizing time. The effect
of these parameters on the oxide film will be evaluated to establish the optimal conditions of electrolytic coloring anodizing treatment
for A390 aluminum alloy castings. The results of this study show that the thick section of A390 aluminum stepped type casting had
the largest thickness of electrolytic coloring oxide film compared to those films formed on the thin and medium sections in stepped
type casting. The reasons are related to the grain size of primary aluminum. In addition, the growth rate of oxide film formed on
A390 aluminum casting by electrolytic coloring anodizing film will be inhibited when the film grew to contact with primary Si
particles beneath the substrate. Finally, the scalloped substrate will be formed due to the envelopment of primary Si particles in the
oxide film. The thickness of electrolytic coloring anodizing film of A390 aluminum stepped type casting increases with the increase of
electrolytic coloring time, but it' s hardness decreases with the time. The reason may be related to the gel layer deposited at the
bottom of porous layer of oxide film. The condition to achieve maximum thickness of the oxide film is 3.9 A/dm2 current density
and 65 minutes electrolytic coloring time, while the condition to achieve maximum hardness of oxide film is 1.3 A/dm2 current
density and 15 minutes electrolytic coloring time. The optimal condition for the thick section of A390 aluminum stepped type casting
to produce bright yellowish color of electrolytic coloring anodizing film by using H2SO4, CuSO4 and Fe2(SO4) mixed-acid solution
is 2.6 A/dm2 current density and 27.5 minutes electrolytic coloring time, but for the thin and medium sections, the optimal
condition to obtain the same color is 2.6 A/dm2 current density and 15 minutes electrolytic coloring time. Using the optimal
conditions mentioned above to electrolytic coloring the A390 aluminum alloy pistons, it is found that the color of oxide film of small
piston is dark reddish yellow, while the color of oxide film of large piston is dark blue-gray. It'" s worthy to say that the colors of
oxide films of pistons are different from those colors of oxide films on the stepped type castings. The causes of this difference are
related to the grains at the chill zone of superficial layer on the pistons and whether the surface of pistons are machined.

Keywords : A390 aluminum alloyd anodizing treatmentO electrolytic coloringll CuSO4[ Fe2(SO4)0 piston
Table of Contents

O0xOOOxiO0OOxwiOOO O01000 0000321A300003220000003230000004240
obo0o0de624100000006242000062500008251000000925.2000000001025300
O00122600001326100000014262000000152630000001526400000016265000
U0016000 00002231000002232A3000000000023321000000023322000000
00023323T600 0243300 0000243310000024332000000253330000002634000
obo0oobod2z2r34i1000000000000D0O27342000000000283500000029360000000O
U00020000 DOO000O40410000000004042000000000414300000000043440
Ub000b00b0ob484410000000004844200000000000081450000000000520
gbooobv8boonoso

REFERENCES

[1]0000" AU 0000000 0N0N0N0N0N0N0N0OO” 0000000000 oooonoooooe3nun
[2] S. Kawai, M. Yamamuro, Plating and Surface Finishing, vol. 84(5), p. 116, (1997).0



[Bl0000*" 0000000000000 00000” D0000ooooooooooesnnon

[4] S. Bellei, E. Strazzi, Aluminium 2000 4thworld congress. Brescia, pp. 12-15, (2000).00

(10000 00000000000 000000000000ooooooooesnon

[6]11040 000 O http://www.104go.com.tw/.O0

[7l0000* 00000000000 0000000000 o0on

[8] P. Keller, M. S. Hunter, D. L. Robinson, J of Electrochem Soc, vol. 100, pp. 411-419, (1953).00

[9] L. Wang, D. O. Northwood, “ Corrosion protection properties of anodic oxide coatings on an Al— Si alloy” , Surface & Coatings Technology,
vol. 200, pp. 1994-2000, (2005).00

[10] G. E. Thompson, R. C. Furneux, G. C. Wood, J. A. Richardson and J. S. Goode, “ Nucleation and growth of porous anodic films on
aluminum” |, Nature, vol. 272, p. 433, (1978).00

[11]000* O00000Lc40o00o0o00o00O00O0O0O" DoooOoOoooODoOOoDoOOoOOoOoOoOODOOOoOOOesnOnn

[12] V. Lopez, E. Otero, A. Bautista, et al, “ Sealing of anodic films obtained in oxalic acid baths” , Surface and Coatings Technology, vol. 124,
pp. 76-84, (2000).00

[13] C. Caboni: Italian Patent No. 339232, (1936).0

[14] J. F. Murphy and C. E. Michelson, Proceedings of Conference on Anodizing Aluminum, vol. 83, p. 599, (1991).00

[15] T. Sato, Platingd Surface Finish, vol. 78, p. 170, (1991).0

[16]0 000 0000000000000 000” 0000000000000 00000o0oe2000

[17] D. G. Adrews, Trans. Inst. Metal. Finishing, vol. 58, p. 13, (1980).00

[18]0 00 0000000000000 00000O0” 000000000000 000000009%000

[19] C. Barnes, Rev. Prog. Color, vol. 14, p. 127, (1989).00

[20] G. M. Kliment, Trans. Inst. Met. Finishing, vol. 64, p. 160, (1968).00

[21]0000* 0000000000000 000O0000000O0" 00000000000 09snnn

[22] 1. Serebrennikova, P. Vanysek and V. I. Birss, Electrochim. acta, vol. 42, p. 145, (1997).0

[23] S. Yongging, M. Zihe, G. Jiagiang and Y. Yuan, Met. finish, vol. 97, p. 8, (1999).0

[24] S. Yongging, Met. finish, vol. 98, p. 61, (2000).00

[25] Y. Goueffona, Black anodic coatings for space applications:* Study of the process parameters, characteristics and mechanical properties” ,
Journal of Materials Processing Technology, vol. 209, pp. 5145-5151, (2009).00

[26)0000* DODOODO” O(@O00O0)000000000000Chap 12, p.11,(2005) 00

[27]0000* 0000sKbe1 0 OO0 0000000000000 00000000000000000000000097000
[28]0 000 00000A3B D000 OO00OOO” 00000000000000000008000



