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Fig. 1 Illustration of tensile sample (Unit: mm)
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Fig. 2

micrograph along longitudinal section; (b) Enlarged image

Microstructures of present sample: (a) Optical

corresponding to white dotted frame area in Fig. 2(a);
() (0001) pole figure obtained by XRD
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Fig. 3 EBSD results of sample: (a) IPF image of ED;
(b) IPF image of TD; (c) Misorientation profiles along the
line from A4 to B in Fig. 3(a)
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Fig. 4 EBSD analysis results of the present sample: (a), (b) Image of GOS and its distribution diagram; (c), (d) Image of

high and low grain boundaries and its distribution diagram; (e), (f) Image of KAM and its distribution diagram
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Fig. 5 TEM images of precipitates: (a) Bright-field image; (b) HRTEM of LPSO phase; (c) Bright-field image of 8" phase;

(d) Corresponding SAED patterns taken from Fig. 5(c)
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Fig. 6 Tensile properties of the present sample at RT:
(a) Engineering stress — strain curve; (b) Strain hardening

rate curve
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Fig. 7 DIC images of the tensile process: (a) 6=1.4%; (b) 6=7.0%; (c) 0=11.5%; (d) 6=13.2%
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Microstructure and strengthening-toughening mechanisms of
a high-strength Mg-Gd-Y-Zn-Zr alloy processed by
large-strain hot extrusion

TAO Shi-jie', NING Jiang-li"%, WAN De-cheng" %, YUAN Xiao-yi', ZHOU Jia-liao'

(1. Discipline of Key Materials for Defense Industry, College of Metallurgy and Energy,
North China University of Science and Technology, Tangshan 063210, China;
2. Key Laboratory of Modern Metallurgy, Ministry of Education, Tangshan 063210, China)

Abstract: The Mg-8.34Gd-2.32Y-1.04Zn-0.07Zr alloy containing long-period stacking order (LPSO) phase with
good combined strength and ductility was prepared by large-strain hot extrusion. By the analysis via optical
microscopy, EBSD, TEM and mathematical models, the relationship between microstructure and mechanical
properties of the alloy was studied. The results show that a bimodal structure forms after hot extrusion. After an
artificial ageing treatment, the 14-H LPSO phase and ' phase are both observed. The alloy exhibits good
mechanical properties. The tensile strength, yield strength and elongation are 463.1 MPa, 392.6 MPa and 13.3%,
respectively. Grain boundary strengthening, precipitation strengthening and solid solution strengthening provide
the most significant contribution to the yield strength of the alloy. The high ratio of fine recrystallized grains, the
weak texture as well as the presence of LPSO phase play important roles in the enhancement of ductility of the
alloy.

Key words: large-strain; Mg-Gd-Y-Zn-Zr alloy; bimodal structure; LPSO phase; strengthening-toughening

mechanism

Foundation item: Project(JCKY2018407C008) supported by the Defense Industrial Technology Development
Program, China; Project(JQ201702) supported by the North China University of Science and
Technology Science Fund for Distinguished Young Scholars, China

Received date: 2021-09-21; Accepted date: 2021-11-03

Corresponding author: NING Jiang-li; Tel: +86-315-8805420; E-mail: ningjiangli@ncst.edu.cn

(miE  HF)



