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Dry sliding wear behavior of AZ91D Mg alloy with
micro-arc-oxidation coating

PENG Ji-hua, HUANG Fang-liang, LIU Gang, LI Wen-fang, DU Ri-sheng, TANG Xiao-long

(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Using an asymmetric alternative pulse current (AC) source and in silicate solution electrolyte, a uniform
coating on the surface of AZ91D alloy was fabricated by micro-arc oxidation(MAO) with current density of 100 A/m>.
The dry sliding wear behavior of this coated AZ91D alloy was performed on M2000 tribological machine. X-ray
diffractometry (XRD) and scanning electron microscopy (SEM) were used to identify the phases and microstructures of
coating and worn surface. The results show that in the applied load range of 10—250 N, the mass loss rate of coated
AZ91D alloy can be identified to three stages, which are related with whether the coating is worn out. Abrasion is the
main mechanism for the coated alloy. The friction coefficient (1) of the coated alloy during sliding wear appears
oscillation before it reaches a constant value, which is close to the u value of the matrix alloy. The mass loss rate of
coated alloy increases slightly with increasing applied load when the applied load is more than 150 N because of high
plastic deformation accommodation on the matrix alloy surface.
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Fig.1 SEM image (a) and XRD pattern (b) of coating on
AZ91D Mg alloy produced by MAO
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Fig.2 Change of mass loss rate with load for coated alloy

B3 T 7~ A 4 P8y 2% P PR 458 R 50t i s 0
19424k o LEASE T 250 NI GG AR AL AL 31 4 SR AL B
SRR ECEA . BT A, BATRUN, B
DRIBOAE S B AR A (10 N, B AR AT R iy, g
PEDIE AR AR IR P A B B W R B 7
EEYE IR, e — e e, BEEREE TR .
R IR M AR (1) T B BE 2 B A K /N A 50 N
800 m; 100N, 100m; 250N, 25 m). fE#EAM I,
JEER DR HR ARS8 A 5 R AL BRI B AR A 2

23 g

L4773 A 35 b S B0 2 1T VR 2 4 11 22 1 40
B 4R A, ERAREET T (20 N)Zeid1 200 m
THBNEG G, RSB (LB 4(a)), R —LL

0.50
045}
040k
0.35 l;
0.30 1|
025 | KX
020t 3L
015} 8%
0.10} 3

0.05 ¥

Friction coeffecient

0 200 400 600 800 1000 1200
Sliping distance/m

0.20

0.191

0.18F

0.17

Friction coeffecient

0.16 + — 250N, alloy without coated
’ * — 250N, coated alloy

0.15

0 100 200 300
Sliping distance/m

B3 AR A B D bt T A2 B i ARk

Fig.3 Change of friction coefficient with sliding distance

under different loads
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Fig.4 SEM images of worn surface of coated AZ91D Mg alloy under different applied loads and sliding distances: (a), (b): 20 N,
1200 m; (c), (d): 30N, 1200 m; (e), (f): 200 N, 300 m; (g), (h): 250 N, 300 m
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