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Chemical composition of LZ91 alloy (mass
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Fig. 1 OM of as-cast (a), as-rolled ((b), RD-ND plane) and as-annealed ((c), RD-ND plane; (d), RD-TD plane) LZ91 alloys
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Fig. 3 OM of LZ91 alloy on RD-ND plane after uniaxial tension at 52%((a), (a')), 96%((b), (b")), 240%((c), (c")), 300%
((d), (d")), 285 “C and 1.7x107*s™!
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Fig. 4 TEM image of LZ91 alloy after uniaxial tension to

52% at 285 C and 1.7x107* 5™
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Fig. 5 SEM images of LZ91 alloy after uniaxial tension to

240% at 285 ‘C and 1.7x107* 57!
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Fig. 6 Microstructure (a) and fracture morphology (b) of
LZ91 alloy after uniaxial tension to 485% at 285 C and
1.7%107%™
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Superplastic tensile properties and microstructure evolution of
dual-phase LZ91 Mg-Li alloy

LUI Jin-xue', XIE Hai-tao"2, GUO Xiao-guang', XIAO Yang', ZHAO Hong-liang?,
GUAN Shao-kang?, BAI Ming-hua®

(1. Zhengzhou Light Alloy Institute Co., Ltd., Zhengzhou 450041, China;
2. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China;
3. LONGi Solar Technology Co., Ltd., Xi’an 710000, China)

Abstract: The dual-phase LZ91 alloy plate was prepared by vacuum casting, extrusion, cold rolling and annealing.
The superplastic behavior, microstructure evolution and cavity growth mechanism of LZ91 Mg-Li alloy were
investigated using OM, SEM, TEM and tensile tests in the temperature range 200 ‘C to 300 ‘C and strain rate of
1.0x107% s'to 1.7x10™* s7!. The results show that the maximum superplasticity of dual-phase LZ91 Mg-Li alloy
reaches 485% at 285 °‘C, 1.7x107* s™'. During the superplastic deformation, the microstructure evolves from initial
[-Li recrystallized phase and banded a-Mg phase to equiaxial 5-Li phase, a-Mg recrystallized phase and nano a-
Mg precipitates in f-Li matrix. The cavitation is mainly nucleated at the a/f interface. In the early stage of
deformation, the cavity diffuses and grows along the grain boundary due to the promotion of stress, which is the
diffusion-controlled growth mechanism. While, the cavity is stretched under the plastic deformation of the
surrounding material in the later stage of deformation, then the growth mechanism is plastic deformation-
controlled.

Key words: dual-phase LZ91 alloy; superplasticity; cavity; microstructure evolution

Foundation item: Project(51974281) supported by National Natural Science Foundation of China; Project
(2019MXJH13) supported by Young Scientific and Technological Talents Starlight of
CHINALCO of China; Project(2015091) supported by “Zhengzhou 1125 Jucai Plan”
Entrepreneurial Leading Team of China

Received date: 2021-02-25; Accepted date: 2021-07-28

Corresponding author: XIAO Yang; Tel: +86-371-68918239; E-mail: 905xy@163.com

(i

[21] CHOKSHI A H, LANGDON T G. A. Model for diffusional
cavity growth in superplasticity[J]. Acta Metallurgica, 1987,

[22] MEHRABI A, MAHMUDI R, MIURA H. Superplasticity in
a multi-directionally forged Mg-Li-Zn alloy[J]. Materials

A Fef)



