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Effects of electromagnetic field and microalloying of Ca on
microstructure and mechanical properties of
wrought AZ61 magnesium alloy
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Abstract: The continuous cast of wrought magnesium alloy AZ61 with or without electromagnetic field and
microalloying of Ca was investigated. The microstructures and mechanical properties of the billets were analyzed by
MEF-4A metallographic microscopy, XRD-6000 diffractometry, JSM-5600LV scanning electron microscopy,
EPMA-1600 electron probe microanalyser and MTS NEW-810. The results show that the billets prepared by
electromagnetic cast (EMC) and microalloying of Ca have smooth surface, and the defects, such as segregation and
trapped oxide, on the billet surface can be eliminated. The microstructure is improved through applying electromagnetic
cast (EMC) and microalloying of Ca the refined grains and f-Mg;;Al;, phases with small size are observed. The
electromagnetic field and microalloying of Ca can improve the tensile strength, and the yield strength of AZ61 billet is
259.4MPa, increased by 24.2% compared with that of AZ61 billet by direct cold casting (DCC), but microalloying of Ca
is disadvantageous to increasing the elongation of AZ61 magnesium alloy.
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Table 1 Chemical composition of wrought magnesium alloy

(mass fraction, %)

Alloy Al Zn  Mn Ca Cu Fe Si Mg
58~ 0.7~ 0.2~

AZ61 - 0.05 0.01 0.1 Bal.
7.2 1.5 0.3
58~ 0.7~ 02~ 0.07~
AZC6101 0.05 0.01 0.1 Bal.
1.5 0.3 0.12
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AZC6101 AZ61
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Fig.1 Schematic diagram of electromagnetic cast

(XRF-1800)
AZ61  AZC6101

d 15 mm>=20 mm

200" 400" 600" 800" 1 000"
4%

MEF-4A XRD

1 2007



184

2010

you [
CaO/MgO
AZC6101
Ca Mg O, Ca0O/MgO
AZ61
2.2
3 3(a) (b)
AZ61
AZC6101
( 3© ()
AZ61 AZ61

C 3 O (@ m)

—6000 X
JSM—5600LV
AZC6101
(EPMA-1600)
GB/T 16865—1997
3 R3
MTS NEW-810
10%s7!
2
2.1
AZ61 AZC6101
2 2(a)
AZ61
AZ61 10kW
(
2(b))
AZ61
( 2.5 kHz
10 kW)
[5]
[6]
[6]
o
AZ61

2 AZ61 (DCC)

AZC6101 (EMC)
Fig.2 Appearance photos of AZ61 (DCC) (a) and AZC6101
(EMC) billets (b)
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3
Fig.3 As-cast microstructures of wrought magnesium alloys: (a) AZ61, DCC, at billet border; (b) AZ61, DCC, at billet center; (c)
AZ61, EMC, at billet border; (d) AZ61, EMC, at billet center; (¢) AZC6101, DCC, at billet border; (f) AZC6101, DCC, at billet
center; (g) AZC6101, EMC, at billet border; (h) AZC6101, EMC, at billet center
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Fig.5 Mechanical properties of wrought magnesium alloys
2)

under different conditions



20 2 AZ61 187

6 SEM
Fig.6 SEM images of extraction phase in magnesium alloys under different conditions: (a) AZ61, DCC; (b) AZ61, EMC;
(c) AZC6101, DCC; (d) AZC6101, EMC

7 AZC6101  Ca
Fig.7 EPMA image of Ca and corresponding map scanning of Ca element in AZC6101 alloy (EMC)
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