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Table 1 Chemical composition of experimental material
(mass fraction, %)
Y Zr Gd Zn Cu Ni Fe Mg
385 049 859 1.14 0.001 0.0001 0.003 Bal.
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Table 2 Mechanical properties of experimental material

Temperature/ Tensile strength/ Yield strength/
T MPa MPa
25 324 193
250 258.77 171
300 158 124
350 62.85 51
400 25.66 25
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Fig. 1 Optical microstructures of experimental material:

(a) Low magnification; (b) High magnification
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Constitutive equation and microstructure evolution model of
fine-grained and high-strength Mg-Gd-Y-Zn-Zr alloy during
hot deformation

LUO Jun-ting"?, ZHAO Jing-qi', LI Jian’, WANG Qiang', LI Hong-bo', LI Ying-mei’, XI Chen-yang'

(1. Key Laboratory of Advanced Forging & Stamping Technology and Science, Education Ministry,
Yanshan University, Qinhuangdao 066004, China;
2. State Key Laboratory of Metastable Materials Science and Technology,
Yanshan University, Qinhuangdao 066004, China;
3. Qinhuangdao Yanda Contemporary Integrated Manufacturing Technology Development Co., Ltd.,
Qinhuangdao 066004, China)

Abstract: Under the conditions of a deformation temperature range from 350 C to 450 C and a strain rate range
from 0.001 s ' to 1 s ', the Thermocomstor-Z thermal simulation testing machine was used to conduct a hot
compression deformation test on a fine-grained and high-strength Mg-Gd-Y-Zn-Zr alloy, with average grain size of
4.1 um and room temperature tensile strength of 324 MPa. Based on the test data, the true stress-strain curve which
shows obvious characteristics of dynamic recrystallization behavior was established. The results show that, based
on the test data, the true stress—strain curve which shows obvious characteristics of dynamic recrystallization
behavior is drawn. Through data fitting, it is concluded that the critical stress of recrystallization is about 0.851 of
the peak stress, and the critical strain is about 0.309 of the peak strain. A dynamic recrystallization critical strain
model and a dynamic recrystallization volume fraction prediction model are established. The applicable conditions
of the volume fraction prediction model are deformation temperature of 350 C, 400 C and 450 “C, and strain rate
of 0.01s™, 0.1 s"' and 1s™'. The established equations and models can provide a basis for predicting the
mechanical behavior and microstructure evolution behavior of the fine-grained and high-strength Mg-Gd-Y-Zn-Zr
alloy during hot deformation.

Key words: fine-grained and high-strength; Mg-Gd-Y-Zn-Zr alloy; hot compression deformation; constitutive

equation; dynamic recrystallization model
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