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Properties of aluminum alloy anodic films formed in
three kinds of solutions

LIU Jian-hua, LIU Zhou, YU Mei, LI Song-mei, CHEN Gao-hong

(School of Materials Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: The properties of anodic films formed in chromic, boric-sulfuric and adipic-sulfuric acid (CAA, BSAA and
ASAA, respectively) on LY12 aluminum alloy were studied by morphology characterization, current—voltage response
test, electrochemical impedance spectroscopy (EIS) and fatigue test methods. It is indicated that in contrast with BSAA
film, CAA and ASAA films have less defects and a smoother periphery. All of three kinds of anodic films have perfect
corrosion resistant after immersed in 5% NaCl solution for 80 d. The resistance value (R,,) of the barrier layers of BSAA
decreases in greatest, while the R, values of CAA and ASAA decrease by 75% and 78%, respectively. From fatigue test
results, it is confirmed that CAA reduces the fatigue life of the matrix at a little, about 14%, ASAA, about 20%, and
BSAA about 25%, indicating that BSAA has the greatest impact on the fatigue life of the matrix among the three
treatments.
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Table 1 Chemical composition of LY12CZ aluminum alloy

(mass fraction, %)

Cu Mg Fe Mn Si
3.8-4.9 1.2-1.8 0.50 0.30—0.90 0.50

Zn Ti Cr Others Al

0.25 0.15 0.10 0.15 Bal.

M — FHAR A A — K i e — 33 P — T - 3R — 45
%

ARSI AR A RIS BN 52 336 h ¥ 5% (T 373 40)
ik NaCl #h 2550 M FEht b, 4 A0S S0 R i ekt
PR BRI T e e i R A A i 2 DA A BE Al 4R AL
X B A 57 VE RE IR WA TR LU 9, JEBHAR A AL T
ZZHNE .

i G5 IR BHAR SR AL (CAA) B R AL N 45 g/L 4%
B2 PHMAEAIR S : 32~38 °C; BHBRAALIN H]: 28~32
min; HL : (20£1) V(Zid 5 min S5 T & 295 5E HUE);
PR AiEh, Wi AN 0.6 A/dm?; 35
MisEs TR 4 1

T T — o 12 B A% 524 (BSAA) A0 2 A AR R 45
g/L + IR 8 g/L: FIARAAALIRE: 24~26 'C; FHARAE
RIS T 12~18 min; HEHR: (15+1) V(Z&ETHE); B
WebPRL: BUANHL: PR AN 0.6 A/dm®s J5f 141
B TR 4 1

O R R B A A AL (ASA AR IR I 40 g/L
R + 15 gL O =MR: PRSI : 22~25 C;
FHAR A AL ). 18~22 min; HifK: (15£1) V (ZilTt
JR); BIARATRE: SifhR; e . AR 1 A/dm®;
B AERIRE .
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1 W IBE(S—4800 FE—SEM, H A Hitachi 2 w25 77)M
SEPHM AR Z R MTES . K A% AL (EDS) 2 HT ik
B AL 1B G B 4
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K = AR R 5 A2 T 4B (Princeton 2273,
Princeton Application Research)iff 1T HLAL K. H A
SRR A AR, RFERMRRTHRLA N 7 em®, ¥l
PRSI N &S s AR S E LR Sk o0 U b e
PO AN IS 5 IR £10 mV, B Y
100 kHz~10 mHz. S8/ i 1] BHAR S B fiE
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Fig. 1 Micrographs of anodic oxide films of surface (a,, b;, ¢|) and cross-section (a,, by, ¢3): (a1), (a;) CAA; (b)), (by) BSAA; (c),

(c2) ASAA
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Fig. 2 Current—voltage response curves for 3 anodizations in
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Fig. 3 Bode images of specimens immersed in 5% NaCl
solution for different times: (a) 1 h; (b) 80 d

Xt ¥ LA Gt 5 03 PR BE AR SR A, 55 T8 FH
AR e H A kAR R I P S(a) TR o, RoAR
TP C A1 Ry, 43 MR M A A S AR (1
REWMH; C, M1 R, 3R RZILERI 75 R
Co Al Ry 53 W ~EE 22 2R S Pt T el
THOUN, FALBERER B, Cy KN Ry KK, X
St LR TG T LA IS, ELEERIL R R 5 2 fLEFIEE 22
OGBS, ke S(b)FTR .



W22 5 T W

e, S 3 FEBUAR T o SRR E RE 2035

(2)

B4 Hit80dJn 3 M PHA A R IR A
Fig. 4 Status of three kinds of anodic films after 80 d
immersion: (a) CAA; (b) BSAA; (c) ASAA
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Fig. 5 Equivalent circuits to model impedance behaviour:

(a) Complete circuit; (b) Simplified circuit
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Fig. 6 Change of R, with immersion time
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Fig. 7 Change of R, with immersion time
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Table 2 Results of fatigue life for different anodizing samples

Anodizing Fatigue life, Fatigue life,
technique Nicycle lg N: lg Nso Nso/cycle
1 121423  5.0843
- 2 120893  5.0824
Without 50574 114130
anodizing 3 77339 48884
4 149412 5.1744
1 81397 49106
2 137892  5.1395
CAA 49906 97859
3 86654 49378
4 94301 49745
1 80938  4.9082
2 83426 4.9213
BSAA 49341 85527
394027 49733
4 85842 49337
1 105911  5.0249
2 150834 5.1785
ASAA 3 74674 48732 49599 91180
4 57227 47576
5 92273 49651
12—T00%
17 ) 80%
75% 7
| 7
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B8 AR A AL B R AR 55 A5 dn AR G v 45 2R
Fig. 8 Relative statistic results of fatigue life for different

anodizing samples
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Fig. 9 Typical fracture morphologies of LY12CZ aluminum
alloy after treated by three different anodizations: (a) CAA;
(b) BSAA; (c) ASAA
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morphology; (b) EDS
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