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Fig.1 SEM images of as-cast AZ91-3Ca magnesium alloy (a), and EDS analysis of f-Mg;7Al;> phase (b) and Al,Ca phase (c)
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Fig.2 XRD patterns of as-cast AZ91-3Ca magnesium alloy

before and after annealing
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Fig.5 SEM image (a) and EDS analysis (b) of the network phase
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Fig.6 SEM image (a) and line scanning of Al element (b) of
as-cast AZ91-3Ca magnesium alloy annealed at 500 ‘C for
8.0h
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Fig.9 Polarization curves of AZ91-3Ca magnesium alloy in 0.3 JG 1M AZ91-3Ca B G & a-Mg S8R Al LR & &%
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Table 1 AZ91-3Ca magnesium alloy polarization curve fitting data at 500 °C in NaCl aqueous solution
Alloy AZ91-3Ca 500 °C,1h 500 ‘C,2h 500 ‘C,4h 500 °C,6h 500°C,8h 500°C,16h 500 °C,24h
Ecor/mV -1384 -1381 -1420 -1345 -1434 -1281 -1330 -1389
Teon/*107*Arem™ 2.051 2.92 2.21 1.19 1.35 1.136 1.222 3.33

h T REW BB 500 CiE Kk FELE NaCl 7K ¥
WP IR g R, R HR NaCl KW IR 3.5%.
K1 10 4 AZ91-3Ca B4 4 7F 500 C 41 B KA IR IS
[A] J5 7 3.5%M1) NaCl 7K ¥ b 16 )6 o 2t 2, AN )
RS RAF: 1R JB e ke 4 ot o 9 Y I T 1) S < 328 3 186 K
LA R KCHT R FEERIE 32.0 h 5 1 bl s
0.92 mg/em®h. 500 CiB‘K 16.0 h J5 [ AZ91-3Ca 8455

L IR 65 i R BRI, ¥ 32.0 h JE I Bl R
0.11 mg/em™h, X/ i T8 KA H G IE4A T AL JCER S
R . 500 CiB-K 24.0 h & b RE 1 JE irhosk 1)
BT HABRAE, R 32.0 h 5 5 oE R IA B 2.48
mg/em*h, T RPEfE R 22, X5 A 2k o BT 4 R 3
N

Kl 11 28 500 Co&AF TR KA F IR ) AZ91-3Ca
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W] 4.0 Alem® FEUT, I & BT AE B AR o s A —
JZ Mg(OH), TRIBE, LA G, AF LA 2 g ke

%3 4500 CHRFELE 0.3 mol/L ) NaOH /K%
TR AL it e P BS SE RIS B - 1% 5 4 /E NaOH /K
W ) R i R A 5 JEAE NaF /K v rh 1 B il e
REAE , HL R 25 B B o 78 NaCl K ) 1/10 A4,
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Table 2 AZ91-3Ca magnesium alloy polarization curve fitting data at 500 °C in NaF aqueous solution

Alloy AZ91-3Ca 500°C,1h 500°C,2h 500°C,4h 500°C,6h 500°C,8h 500°C,16h 500°C,24h
Ecor/mV -1567 -1369 -1635 -1474 -1524 -1532 -1609 -1645
Leore/*107 A-em™ 4.010 5.738 8.334 1.183 2.121 3.683 7.516 4.883

%3 500 CiRALLIBIKHE7E NaOH 7K AR P REIERINE HIR
Table 3 AZ91-3Ca magnesium alloy polarization curve fitting data at 500 °C in NaOH aqueous solution

Alloy AZ91-3Ca 500°C,1h 500°C,2h 500 C,4h 500°C,6h 500 C,8h 500 °C,16h 500 C,24h

Ecorr/mV -1619 -1586 -1541 -1413 -1600 -1570 -1601 -1621

Loon/x107° A-cm™ 7.953 5.316 4.303 1.887 4.512 5.618 5.122 6.919
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Microstructure and Electrochemical Behavior of AZ91-3Ca Magnesium Alloy

Wang Dongxiao, Wang Zhongjun, Zhang Tao, Chu Xu, Wang Hongbin, Zhou Le
(University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: The microstructure of as-cast AZ91-3Ca magnesium alloy before and after annealing treatment and the corrosion behavior under
different annealing conditions were studied by scanning electron microscopy (SEM), X-ray diffractometer (XRD), electrochemical test and
mass loss method. The results show that the as cast AZ91-3Ca alloy is mainly composed of matrix a-Mg phase and a network eutectic
phase along the grain boundaries. The eutectic phase contains a-Mg phase, a solid block f-Mg;;Al;, phase and a Mg(Al),Ca phase. The
microstructures of the alloys annealed at 300 °C and 400 °C have no obvious change. After annealing at 500 °C for 2.0 h, the solution of
p-Mg,;Aly; phase promotes the precipitation of Mg, Al, Zn and Ca to form a new phase. After annealing at 500 °C for 16.0 h, the content
of Al in the matrix is the most with uniform distribution and the corrosion resistance is the best in NaCl aqueous solution, for example its
corrosion potential is —1330 mV, the current density 1.222 x 10™* A/cm?, and the corrosion rate 0.11 mg/cm?-h.

Key words: AZ91-3Ca; annealing; microstructure; phase; corrosion
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