Vol.45 No.11
Nov. 2024

HERAR

FOUNDRY TECHNOLOGY <1069

DOI:10.16410/.issn1000-8365.2024.4139

Ca X547 Mg-Bi E & 2t /& 1 BERT =2 M

B, EEX, LR, MAK
(VoFa X5 B LA P RIFE T R DT vfa 110044)

EMgBi G SWAR GO E R B2 N TG DA R AU R R RS A i SRR R,
T HRAN T AN R B AR SO S B A BT T — R B I 4 1k Mg-1Bi-0.3Ca BE A 4 BIFSE T 0.3%Ca 1Y
WIS Mg-Bi #4542 1E 3.5%NaCl(J & 23 B0 W W (48 i A7 o o B &0 3 S 06 F e AL S 3 2 1], 0.3%Ca T R (10 N
5 4 TR Gk RE AR =, PR A 42 19 Nyquist B35 i — A i 502 B0 IR DA R, — S AT e IR 2H 1, Mg-1Bi-0.3Ca 4 42 1 1
PR IEAL, 4 0.365 mm/y, XRD 4 45 & B ,0.3%Ca 76 5 (9 78 i A B8 WAl G 24 MRS Me-1Bi &
Mg-1Bi-0.3Ca 5 — 44 Mg;Bi, A, {12 Ca JC R MU AL T 55 M40 i .

SE 88 B PERE  Mg-Bi & 4 & &b fb

hE S ES: TG146.2 X HEEARIRAS A XEHS :1000-8365(2024)11-1069-06

Effect of Ca on the Corrosion Resistance of Homogeneous Mg-Bi Alloy
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Abstract: Mg-Bi based alloys, which are ideal materials for the development of new magnesium alloys, are known as
“green metals” and are widely used in automotive, aerospace and other fields. To compensate for the lack of corrosion
resistance, a new type of low-alloy Mg-1Bi-0.3Ca magnesium alloy was designed by microalloying in this work, and the
corrosion behavior of a Mg-Bi based alloy in a 3.5 wt.% NaCl aqueous solution was investigated by adding 0.3 wt.% Ca.
Hydrogen evolution and electrochemical experiments reveal that the addition of 0.3 wt.% Ca improves the corrosion
resistance of the alloys, and the Nyquist plots of the two samples consist of two loops, one high-frequency capacitive loop
and one short low-frequency inductive loop. The Mg-1Bi-0.3Ca alloy has the lowest corrosion rate, with a value of
0.365 mm/y. The XRD and metallographic results show that the addition of 0.3 wt.% Ca does not change the type of
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second phase in either alloy, which is the Mg;Bi, phase, but influences the distribution.
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Tab.1 Actual chemical composition of magnesium alloys
(mass fraction/%)

Alloy Mg Bi Ca
Mg-1Bi Bal. 1.03
Mg-1Bi-0.3Ca Bal. 0.92 0.36
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Fig.2 OM images of homogenized alloys: (a) Mg-1Bi-0.3Ca; (b) Mg-1Bi
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Tab.2 EDS point analysis of the homogenized Mg—1Bi and
Mg-1Bi-0.3Ca alloys

Element
Alloy Location Particles
Mg Bi Ca
] A MgBi, 65.62% 34.38% -
Mg-1Bi
B MgBi, 90.38%  46.32% -
C MgBi, 82.71% 44.95%  0.34%
Mg-1Bi-0.3Ca D MgBi, 76.93% 37.81% -
Kl 3 ¥151167%S Mg-1Bi, Mg-1Bi-0.3Ca & 4 XRD K& E MgBi,  77.06%  51.48% -

Fig.3 XRD patterns of homogenized Mg-1Bi, Mg-1Bi-0.3Ca
alloys

K 4 ¥5)46 7544 SEM 4 ;(a) Mg-1Bi-0.3Ca; (b) Mg-1Bi-0.3Ca J&i#f it K ; (c) Mg-1Bi; (d) Mg-1Bi J& 3 Kk K
Fig.4 SEM images of homogenized alloys: (a) Mg-1Bi-0.3Ca; (b) Mg-1Bi-0.3Ca alloy-magnified view of local area; (c) Mg-1Bi;
(d) Mg-1Bi alloy-magnified view of local area
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Fig.5 Hydrogen evolution corrosion rates of homogenized
Mg-1Bi and Mg-1Bi-0.3Ca alloys
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Fig.6 Polarization curves of homogenized Mg-1Bi and
Mg-1Bi-0.3Ca alloys
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Tab.3 Related parameters of the electrochemical corrosion
Alloy Lo/(mA-cm?)  E./V  Corrosion rate, P/(mm-y™)
Mg-1Bi 0.064 -1.46 1.462
Mg-1Bi-0.3Ca 0.016 -1.52 0.365
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Fig.7 Electrochemical properties of alloys: (a) Nyquist plot;
(b) phase angle diagram; (c) Bode diagram
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