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Abstract 1In this paper, aluminum is used as substrate and micro—arc oxidation (MAO) films are prepared on pure aluminium in the
electrolyte with ZrO, particles. The surface morphologies and composition of micro—arc oxidation composite film are investigated by
means of SEM and EDS. This paper studies the effects of nano-particle ZrO, added in micro—arc oxidation composite film on the
microhardness and corrosion resistance of the film. The results show that the surface of micro—arc oxidation film and its composite
membrane are rough, and that the ZrO, nano—particles which are added in the film can reduce crack, decrease pore size, and improve
the microhardness and corrosion resistance of the micro—arc oxide film.
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Fig.1 SEM micrographs of composite coatings prepared in the electrolytes with different ZrO, concentrations
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(b) MAO + 1 g/L ZrO,

(c) MAO + 10 g/L ZrO,

B2 RIMAEEEMNK ZrO Bl & W REIE LR E AL
Fig. 2 EDX patterns of composite coatings prepared in the electrolytes with different ZrO, concentrations



—t

B SR 2014,32(22)

www.kjdb.org

22 WEMEXESENERFEME

LA h R R T AU A B IR A K LA, mT DU S —
HLL R 2, L S ) i Ze AT Ui . 18] 3 2R B
BN 4.2 Aldm*H 2T FEAN R & i A 4K Ze0, R FL
SRR AR A R - ()R AR OC R R . NIEI 3 T A Y, L
IR B B TR 4P P b — s [y 28 Pl R A L A
R0 o FR R =SR] R 2 BT LA R 3B B, 55 1 BB, e
JEANO Vil Esh 51400 V, BT AR AR, =
FL AN BT 38 A 5 55 2 B B, #1400 VA 2% 12 b | T 31
500 V, Fifi 5 E AL E ] P38, ST R Y JEE B 3 i, 2E R
IR F R T (AR SR e IR S R AR A AR
JES 2 e R o 2R RE T B e, SRR R 2R AR AR TR 5 3 By
BRI TR, B AL A AN 2, EEE
TAAMEA A B — 2 (R, o FRARME T 28, V0] )2
PR fip o 23 5 B 22 %) £ R Rk B , S R 10 R B A
ARAR N RS TR E M 3 R, 756 1 FNEE 2 B Btk
TR e e A ) 420 Ak S TR PR R 0T AR 140 B YR A X
R U1 /L RSURE AR e b R 3R e PR, 32 POV W s
TN T AT L Ze O, JORE, 01 /1 ZoO, 0T IR () 2 5 26
L 10 o/ LI AR i AR R R T R . FE 56 3 BB, v
T 10 g/ ZrO ARSI T 1 o/ LIOIRIZ , n] BE S il T a4k
A HREZE H Ze0, 1 B m AN (], VA1) PR RELAS ) 3

600

500

400}

> 300f —=—MAO
H —e—MAO+I g/L ZrO,
2 200} —4—MAO+10 g/L ZrO;
100}
0 -
=500 0 500 1000 1500 2000 2500 3000 3500 4000

FALI /s

B3 AEEERIMK ZrO. B B iE R P H FHRENE L
S AR E-FiE fh
Fig. 3 Voltage—time curves of composite coatings
prepared in the electrolytes with different ZrO,
concentrations
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Fig.4 Process of micro—arc oxidation composite coatings

plating growth
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Fig. 5 Microhardesses of composite coatings prepared in
the electrolytes with different ZrO, concentrations
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Table 1 Corrosion resistances of composite coatings
prepared in the electrolytes with

different ZrO, concentrations
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