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Process of Hard Anodic Oxidation Films

on LY12 Aluminum Alloy at Low Temperature
GAO Li, LI Xue-ming , LI Wu-lin, YANG Wen-jing

(College of Chemistry and Chemical Engineering, Chongqing University, Chongqing 400044, China)

[Abstract] The temperature had a remarkable influence on the quality of hard anodic oxidation films on aluminum
alloys, and particularly, the quality of anodic oxidation films prepared at low temperature was far better than that pre-
pared at room temperature. The preparation technology of hard anodic oxidation on LLY12 aluminum alloy at low temper-
ature was studied. The effects of oxidation temperature, oxidation time, and current density on the color, film thick-
ness, and micro-hardness of oxidation films were investigated respectively, and the relation between oxidation current
density and oxidation voltage was discussed as well. Results show that the hard anodic oxidation film has an uniform and
dark surface with a thickness of 35~45 pym and a hardness of 380~450 HV, when the anodic oxidation {ilm is obtained
at temperature of —6~—9 “C, current density of 1. 6~1.8 A/dm’ and oxidation time of 60 min. The surface composi-
tional analysis reveals that the anodic oxidation film consists of C, O, Al, P, and S, whereas no copper element is detec-
ted.
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Fig. 1 The relationship between voltage

and time with different current density

2.3 SALEE X AR R S RO AE A Y S 0

e I R AT JEE ) J5E 32 P 6 88 5 4 A I 1] P A
WM HL U R AR R IR O 2 R TR
T J3E N R Y T — E R DL T AT A JE L A
W B A S AL I ] B A2 AR R . fh 1 2 AT L iR SR AL
R ) A9 SEE 4, 4L I A I RS B R 49 2 ST 9, i s
N o TERCBLIFAG B B o R T 40 4R 2 8] A 7R B8R 2K A
J1. 80 E A R R AL B A — R ECE CILE AR
o % L B B2 S BV IR B e Pk S AL 2 2R K
A, DR O JRE R R E S AT A . AN SR AR I 1]

500p 50

AN
400t //\A I

g
= 0/ 130 3
=R | _— Z
“.‘:,?P,é 300 07/ o ﬁﬂ&ﬂ: _20 ]-i]%'
= . )
200+ lio
100 0

20 30 40 50 60 70
58] £/ min
2 S I T X 4 IS B R JBE 114 52
Fig. 2 The effect of oxidation time on the thickness

and hardness of oxidation films
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Fig. 3 The effect of oxidation current density

on the thickness and hardness of oxidation films

L AR A S B A RS R ek
BN S A RS BRI o 24 H A 2 N ) R
R B R AR RS e AR A B RE S s 2 22 4]
PO 2 5 e o S TR JRE U/ DN o B Y A G R —
P A 2 B TR 12 A A S R e AR Y HL U B
RS I R < ORI 2 1) (1PN 1 G s - I R - )
TR AL B A 0 R R MEREAS A Lt it 2
T R 23 H BRI B A2, 7™ I e R B T s A LR
B LA S AN 32 B S A AL SV N R, 2
Wep AR S J22 9 BSE 2, i DA 7 2 3 v 0 L R R
1.6~1.8 A/dm’ , LAPRIIE S AL B 1 P 6
2.5 SHUENREESSUFZAR

DA% SRR G A4 5 T W 6 A [) L 3 % T BT A
(R S A IR RO T 3 L T8 4D & BB 5 R O % B
R T B B A O 25 I AR I i 2 W A L
WO A A 2T S B e FE Y 3R T A

a 0.8 A/dm?

Yo s fie Mg wt
e LB s .

=50 wm

b 1.2 A/dm? ¢ 1.6 Aldm?

B4 TR L R A L2 1 2 T 93
Fig. 4 The surface micrography of oxidation film
in different current density
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Fig. 5 The EDS spectrum of the tight zone of oxidation film
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Tab.6 The results of performance testing
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