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ABSTRACT

Anodizing of aluminum in hydrochloric acid converts the surface of
aluminum to a porous black coating. This paper presents how the properties
of the coating are affected by the following factors: (1) temperature of
electrolyte (hydrochloric acid), (2) concentration of electrolyte, (3) voltage
applied, (4) electric current density, (5) time duration of anodizing. The
properties of the coating measured are thickness, ‘microhardness, absorptance
and corrosion rate. The results are as follows:

(1) The conditions of electrolyte at which maximum hardness and absorp-
tance can be obtained are 20°C and 3.5% HCI.

(2) The temperature at which maximum thickness and minimum corrosion
rate can be obtained is 14°C.

(3) Thickness decreases with increasing concentration of electrolyte. The
concentration at which minimum corrosion rate can be obtained is

3.5% HCl:
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(4) Hardness decreases, while the other three properties increase with
increasing time duration and current density.
(5) The properties of the coating are not obviously affected by the voltage

applied.

(6) The optimum conditions selected from this experiment are: electrolyte
3.5% HCl; temperature 20°C; current density 10 amp/sq. dm; AC
voltage 9 and time duration 6 minutes.

(7) Hardness and corrosion resistance can be improved by sealing process, -
but the color of the coating turns to grey and thus the absorptance

decreases at the same time.
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® EHv 3.9 38.0| 36.2| 36.8| 34.9| 358 33.3| 34.9 & mHv 3%6.6| 38.4| 34.2| 38.4| 05| 3.4
5
LT 0.76| 0.31| 0.78] 0.34 | 0.78| 0.38| 0.80| 0.44 5 LTe o.11 | 0.19| 02| o.20| v.22] o0.28
W#A (Rmdd) 0 00.105 | 0.053 | 0.158 | 0.105 | 0.263 | 0.105 B M (Rmdd) 0.211 | 0.105 | 0.369 | 0.316 | 0.737 | 0.632
|3, 3] 2.3 4.3 6.6 7.4 o 1T 1.7 3.3 4.3 5.0
¥ EHv 35.8| 36.9| 34.4(.35.7 | 33.0| 34.5| 32.1| 33.8 & WHv 36.5) 37.8| 34.8 | 36.6 | 33.1| 35.6 | 30.1| 3.4
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15
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L3 V0 3.3 8.3 13.2 ) 2.3 4.3 6.6 10.7
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Wipe ¥ (Rmdd) | 0.158 | 0.211 | 0.369 | 0.158 | 0.369 0 WM® (Rmdd) | 0.105 | 0.053 | 0.474 | 0.053 | 0.632 | 0.158 | 0.825 | 0.263
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#8 [BEEMREEH3.5%HCL, 20°C, 5A dm* X 6 Min.
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T e E
v 1.8 2.8 4.5 6.0 7.5 1 in 17 |21
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" HEHv .
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I
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L S
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#ILw | 0.053 | 0.053 | 0.158 | 0.263 | 0.158 | 0.105 | 0.158 | 0.211 |0.105
WM ( Rmdd)
#3leg | 0.053 | 0.053 | 0.105 | 0.105 | 0.053 | 0.083 0| 0105 |o.21n
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