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Preparation and Characterization of Hard Anodic Oxidation Film
on LC4 Aluminum Alloy Surface
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ABSTRACT : Objective The hard anodic oxidation films were prepared on the surface of the LC4 aluminum alloy and the effects of
different parameters on the thickness and hardness of the films were discussed. Methods By optimizing parameters of the anodic ox-
idation time, temperature, current density and the positive and negative pulse time ratio, the thickness, hardness and microstruc-
ture of the films were studied by means of OM, SEM, XRD, and hardness tester. Results The optimized parameters were: a tem-
perature of =2 ~0 °C, a positive pulse current density of 4 A/dm*, a negative pulse current density of 1 A/dm’, a positive and
negative pulse current time ratio of 6 : 1, and an oxidation time of 50 min. The structure of the oxide film on L.C4 aluminum alloy
was composed of a series of tubular cells with a diameter of 50 nm, the thickness of anodic oxidation film was 36 pm, and the hard-
ness was 420HV. Conclusion The anodic oxidation film had fine structure and high hardness.
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Fig. 1 The positive and negative pulse waveform diagram of pow-

er output
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Fig.2 The effect of the current density on the oxide film with a
mass concentration of 350 g/L H,SO,
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Fig. 3 The effect of the current density on the oxide film with a
mass concentration of 210 g/L H,S0,
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Fig. 5 Comparison chart of thickness and hardness of the oxide

film under different oxidation time

2.3 EGHEGRHELRNEREUERESE
g 0EA )

TEGRIR W N 210 o/ L A HLR I, 22 1E
A A3 1,4 :1,5:1,6:1,7 11
XoF S 2 S AR IS 3 5 RS ¥y s i), e S 450k - IE 1)
LR 4 A/dm® U LA 1 A/dm®, AR [R]
50 min, EAGIRE-2 C, ZEA] 180 s,

P 6 JEAEAS[R) 1E F7F i Ao I Bb AR 4% 14 il 4 Y
AALIE R AR R, P R Bl I 1) F I RS 18] Y
B R JE B AR R

P 7 AN [ IE B R 3 R ] e 4 14 45 i 484k

2014 4 08 H
E /N - : B /N
I AL
20 pm
a 3:1

k| S

EIES

6 AN [ E B A I TR] LG ] 8 A S P A R A
Fig. 6 The photograph of the film prepared at different positive

and negative current time

SR JEE B R T L 1T LA A 41 7 o 1
Hy 6+ 1 I, il 46 1 SR R FE (8 05 5 , 9 4201V,
S BRI FE H 36 um, HHIE AT L, 2668 K b g o
B TE K e ] L 82 R ABE A I B 18 i LA o6 5
R

H B SR LR, AL O, BB O, 2 % 7
BT LRI AL RO f 2 VA . R FRIE £k o
A SR S 2 42 B SR AR I 7, 24
Ay 01 RN P T B Do, 8 L DB
AL AT K 20, MR MR 0 3 T 1R 8
TS0 LR i, R, Bk T B 3 2
LG B BELPS 2 4 BT W, LA B PR 008 7
ST ABFLIAL, 76 0 2B TR SRR I 90 A L
PSR i, BRSO, DR, R PR X
TSRS LCA 434 4 AT BB L0 , LR/
TR 1 0 L 2 00 A EE 8, SR % ol B 29 19
BRENF 74 0 A PR BRI 2 P 3
LR R R ) T M B P T
TR AT LA L {2 T | W I R 7L



F4a3E H4l

FIEA T LCA BRI B S5 E AR A e S ol 4 S R AR - 41 -

40
§30
90
b
mlo
o i i
3:1 4:1 5:1 6:1 7:1
TEFRE]
a JEBE
ﬁg 40
Z 410 :
400
390
380 H H H H H
e D U A
TEFRE]
b fifi g

7 AR IE B I IR 18] BG T 4208 RS 4 )52 B AR E JBE X6 e
Fig. 7 Comparison chart of thickness and hardness of the oxide

film at different positive and negative current time
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