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Microstructure formation mechanism of Mg-3Sn-1Mn alloy
during continuous rheo-forming process

ZHAO Zhan-yong, GUAN Ren-guo, HUANG Hong-qian, CAO Fu-rong, DAI Chun-guang

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: Mg-3Sn-1Mn alloy profiles with cross-section size of 5 mmx50 mm were prepared by the continuous
rheo-forming process, and the microstructures and formation mechanisms of the alloy in the roll-shoe gap were
investigated. The results show that the heterogeneous nucleation of the alloy occurs firstly on the surface of roll-shoe.
When the roll surface is rough, the heterogeneous nucleation capability of the alloy is stronger on the roll surface, which
is favorable to the formation of dendrites. The dendrites are broken up to form free grains under the action of
cooling/shearing of the roll. The dendrite fragmentation is caused by the shearing fracture mechanism of dendritic arms
and the blowing-out mechanism of dendritic arms. During the growing process of free grains, because of laminar shearing
caused by the roll, the free grains are broken up further, the solute distribution around free grains is homogenous, the
preferred orientation of heat dissipation is not obvious, the growing chances of grains are equal in all directions, and the
grains grow in golobular or equiaxed form.
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Fig.4 Heterogeneous nucleation microstructures of magnesium

alloy: (a) On smooth roll surface; (b) On rough roll surface
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Fig.5 Microstructures of magnesium alloy in position 2 at

o
+

different pouring temperatures: (a) 690 C; (b) 715 C;
(c) 730 'C
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Fig.6 Microstructures of magnesium alloy in position 2 at
different roll speeds: (a) 0.052 m/s; (b) 0.087 m/s
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Fig.8 Microstructure of dendrite necking and breaking
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Fig.9 Microstructure evolution of magnesium alloy in roll-
shoe gap: (a) In position 1; (b) In position 3; (c) In position 5
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