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Microstructures and hot compression behavior of Mg-4Sn-1Ce alloy
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Abstract; The microstructures and hot compression behavior of Mg-4Sn-1Ce alloy were studied by opti-
cal microscopy (OM), X-ray diffraction (XRD), scanning electron microscopy (SEM) and hot simula-
tion test. The results shown that the as-cast alloy is mainly composed of island-like “island” shaped o~
Mg.Mg,Sn.Ce;Sn; and MgSnCe phases with the strain rate range of 0. 001~1 s~ ! and temperature range
of 250~450 °C hot compression. The hot deformation activation energy Q is 162. 03 kJ/mol, and the
constitutive equation is ¢ =1. 3 X 10" [sinh (0. 019¢) ]*%exp[ —162030/(RT) ]. When the hot compres-
sion temperature increases from 250 ‘C to 450 °C, the microstructures of tested alloy evolve from (com-
pressed grainstextruded streamlines) to recrystallized equiaxed grains.
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Tab.1 Chemical composition of experimental alloys (wt. %)
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Fig. 1  Phases composition, microstructures and corre-
sponding EDS results of Mg-4Sn-1Ce alloys:
(a) XRD patterns of the cast alloy; (b) and (c)
SEM image of the cast alloy; (d) SEM imaged
of the solution alloy
2 1(c) K3t RA
Tab. 2 The caption of Fig. 1(c)
; - -
Point Content (at. %) Atomic Ratio Phase
Mg Sn Ce Sn/Ce
1 76.75 13. 64 9.61 1.42 Ces Sns
2 96. 02 2.13 1. 85 1. 15 MgSnCe
3 97. 51 1. 27 1.22 1.04 MgSnCe
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Fig. 2 Flow stress-strain curves of Mg-4Sn-1Ce alloy

tested at different hot compression conditions:
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Fig. 3 Flow stress. strain rate and compression temper-

ature curves of Mg-4Sn-1Ce alloy: (a) Ine —Ins;
(b) In¢ —6; () Ine —Insinh(as); (d) Insinh(ao)
—-T

MK 3c fil 3d BB 2] n=5. 60,m=3. 48.
B Rom Hln A A2 (6) BIAT A5 2] 52586 & 4 1
P ERE Q=162. 03 kJ/mol.

Z ZARER AT TR T B T AR X A T
I FEA TR, RN -

Z=¢exp[Q/(RT)]=A [sinh(as) " (7
K55 R (7D Wi [ e BT 45

InZ =InA +nln[ sinh (as) ] €))

40
35t
30

N

k=i
25+

- 0=162 kJ/mol
20F =
-l.IO -0‘.5 0.'0 0.I5 l.b 1‘.5
Insinh(ao)
B 4 Mg-4Sn-1Ce 44 Insinh(as) 5 InZ
PSS

Fig. 4 Relationship betweenlnsinh (as)

and InZ of Mg-4Sn-1Ce alloy
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