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Effects of Process Parameters on the Color of Hard Anodic Oxidation Film on 7075 Al Alloy
ZHAO Guangjin, FU Ming, LIU Qun
(China Airborne Missile Academy, Luoyang 471009, China)

Abstract; To ensure the uniformity and consistency of the color of the hard anodic oxidation film of 7075 aluminum alloy, 7075 aluminum alloy
was chosen as the research subject in this study. Utilizing the design of experiments (DOE) analysis method, the impact of process parameters
on the color of the hard anodic oxidation film of 7075 aluminum alloy was investigated. The effects of different oxidation temperatures (-6, =3,
0, 4, 8 °C), different oxidation current densities (2, 4, 6 A/dm”) , different sulfuric acid contents ( 150, 200, 230, 240, 250, 300 g/L),
different film thicknesses (20~80 wm), and different loading positions on the color of the hard anodic oxidation film were tested. Results
showed that as the temperature increased and the current density decreased, the color difference value of the oxide film gradually decreased.
When the current density was 2 A/dm?*, the temperature was maintained at 4 °C [ with a control error of (4+1) °C ], the concentration of sul-
furic acid was 200~230 g/L, the color of the oxide film closely matched that of the original sample. At a film thickness ranging from 20 to 80
pm, the color of the oxide film on the sample progressively darkened as the thickness increased, transitioning from light yellow to yellowish -
brown and eventually to chocolate -brown. At a thickness of 80 pwm, the film’ s color changed to blue brick. Different loading positions had no
significant effect on the color of the oxide film.

Key words: hard anodic oxidation; 7075 aluminum alloy; film thickness; DOE analysis method
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Fig. 1 Thickness and color difference of oxide film under different conditions
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Fig. 2 The main effect diagram of color difference values of

oxide film under different conditions
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Fig. 3 Microhardness of the film layer at different temperatures
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Fig. 4 Effects of sulfuric acid concentrations

on the color of the oxide film
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Fig. 5 Boxplot of the effect of sulfuric acid concentrations

on color difference of the oxide film
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Fig. 6 Effect of thicknesses on the color of the oxide film
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Table 1 Color difference values of oxide film

with different thicknesses

PREE/pm A2E{H AE AL Aa Ab
20 21.8 -15.8 2.0 14.8
40 34.0 -30.8 3.3 14.1
60 41.6 -41.4 1.3 1.6
80 40.7 -40.5 -0.7 -3.5
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Fig. 7 Variation curves of color difference values of oxide film with different thicknesses
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Fig. 8 Appearance of oxide film at different installation positions
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Fig. 9 Curves of color difference values of oxide film at

different installation positions

KA B A AR B AN 2 FoR
K2 SEBNESHENEEE
Table 2 Thickness values of the oxide film

at each installation position
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Fig. 10 Thickness measurement area division
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Table 3 Thickness distribution of film layer

on the same sample

X35 X342/ mm AL/ wm
a 4.0~35 35.92
b 3.5~3.0 41.05
c 3.0~2.5 42.22
d 25~2.0 43.93
e 2.0~1.5 45.00
f 1.5~1.0 46.20
g 1.0~0.5 47.34
h 0.5~0 48.61
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