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Stress Corrosion Study of AZ31B Magnesium Alloy
Composite Ceramic Coating in Simulated Body Fluid

LU Chao

(College of Mechanical Engineering,Zhejiang University of Technology , Hangzhou 310014, China)

Abstract; In order to study the effect of micro arc oxidation-electrophoretic deposition composite ceramic coating on the

stress corrosion behavior of magnesium alloy in simulated body fluid, a composite ceramic coating was produced on the

AZ31B magnesium alloy by using micro arc oxidation-electrophoretic deposition hybrid treatment. Electrochemical test

and slow strain rate tensile test was used to study the corrosion and stress corrosion behavior with or without coated

specimens in simulated body fluid. The results show that composite ceramic coating can improve the corrosion resistance

of AZ31B magnesium alloy, but it has little effect on the stress corrosion sensitivity of AZ31B magnesium alloy in

simulated body fluid.

Key words : magnesium alloy ; micro arc oxidation ;electrophoretic deposition ; corrosion ;stress corrosion

1 T R A BN LA RE , BE & S0 2 W H]
THAMIR TR T AR 2, SR, 5
G AT P PR REAR 22, Rl SR A S B T AFE R BRI R
IHEA, RIVE 2 e S5l A AR BRI, HL S el e Pl
e

UTSBAE REBTEEMIOIF R T MRS
G PERER 75 , O A AL B AR A i £ 52 S T
AR O BOR BEAE AR VB RS A w3k
JEA AR — R TR )R, R JE AT AR A4 T ol
MBS T R AR 20 I AR A Ak 1 B 5 4 1 T oy
PEREA T AR A o, (EL 2 i 25 1) Mg 8 O J2= 2 T A

Wrs H#8:2013-12-15 ;& [E B #7:2014-02-11
EEWA LA 2 45 BORBEFE Tl 5 H (2012€21101)

Z AL, X i P B A 3 s R — BRI R AL
PEAB AL AR T b e SO SR A U J2 3R 1T (R BB , B2 71k
AL IR E Tk rERE T

H O T4 SN e b B R 2 D TR E
BT fe P AIF SR AR 22, (H R X T R g i AT A I BE 5
Wb IR AR SCKE TSI BE A A IO R AL L VT
ME AP E R IZAE SBF 3 Wb i il i 58 DL K hy
JE AT A o
1 XWHZE
1.1 LESE

ARSIz el FH AR AZ31B B4 4, Hifk %

PEB® AT (1988) 5, W R WIE L B0 A5 A, E RN REEG B IR 2 B9 4 AT 7S . E-Mail : luzhang0603@ 163. com



.10 - B THI# Light Industry Machinery

2014 FFEE4 5

WAl 2.5% ~3.5%, Zn 0.7% ~ 1.3% , Mn
0.2%, Si 0.3%, Cu 0.05%, Ni 0.005% , Fe
0.005% , HARMIAEE, 4T HE Ak 22 SE 00 A e FH 46
YIEN T8 60 mm x20 mm x 2 mm [ 5 IE IR, H
B RSN 1 Fr 5 (54708 0 AR R R A3 56 1R
AT RATAnE 2 FirR i EAT SR Ak 5 35 22 T
A IR RE R T 2 11] 280 ~ 1 2004614 4 AHRVARAT IS , LA
fE LR ERE N ARZ . Z eIk 2B
b R A S VR 5 ~ 10 min, B J5 FH 25 B K TH BEITTE
AT R, S T A5 1R S5 H R
Fefih R AT, B R R T B — N T 1 A EAR R 4.0
mm RS .

60

2 @—‘&L

20

A1 @i XA R T H

Figure 1  Sample size of electrochemical test
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Figure 2 Sample size of slow strain rate tensile test
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Table 1 Composition of SBF solution
WA RS/ (g LD M B (g L)
NaCl 6.800 NaH, PO, 0.026
eSO, 0.100 CaCl, 0.200
NaHCO, 2.200 KCl 0.400
Na, HPO, 0.216
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Table 2 E . value of samples
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Figure 3  Potentiodynamic polarization
curves of samples

JEM LA B, 2R EDUR R EE S
B, I i B4 ok b 57 AR S 3 SO AT e A S b
BET o HIE 3 RN 2 AT, AT A W VAR 2 S ok e (o7
R Z B SR Rt L 2 K, E A PR TRIZ /Y
JERHLAL E,,,, =1.225 V, JCIR B4 sl RE 96 il
W7 E,,, =1.555 V, W] DAY 52 4 R & 0 2 nY it b P
REZH B T ERIZMEES & .
2.2 BN ABEMHITA

MRAE RN 1070 s 7,2 AMEAFETE SBF W
RN AR R AN 4 Fras o &S iR RS B
E UL

250 - — G AMIERE R
— TR SR

22 1%

B4 XA fe SBF ik b6y B A 5 T
Figure 4  Stress-strain curves of sample in SBF solution
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Figure 5 Macro picture after the sample break
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Figure 6 A simplified model of the fracture for sample
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