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Establishment and analysis of hot working drawing of
magnesium alloy based on MATLAB
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[ Abstract] In order to study the hot deformation behavior of WE43 magnesium alloy, the high temperature compression test was
carried out with Gleeble—3800 thermal simulator under the deformation temperature of 350 C ~500 C and the strain rate of 0.001 ~
1s7'. It can be seen from the stress—strain curve that temperature and strain rate are the important parameters that affect the
rheological stress in the process of material deformation. According to the strain curve, the hot processing map of WE43 magnesium
alloy is established. The results show that the optimum process parameter of WE43 magnesium alloy is 380°C ~460 C, and the

strain rate is 0.001~0.01 s™'.
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Tab. 1  Chemical compositions of WE43 magnesium alloy ( %,
mass fraction)
Y Zr Gd Nd Ni Fe Cu Mg

3.82  0.43 1.48 247 0.001 0.001 0.003 Bal.
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Fig. 1 The true stress—strain curves of WE43 magnesium alloy at different deformation temperatures and strain rates
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Fig. 2 The relationship between stress logarithm and strain rate

logarithm under different strain conditions
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Fig. 3 Hot processing map of WE43 magnesium alloy under

different strains
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Tab. 2 The values of n,;,  and «

Temperature/ “C n B a
350 4.082 5 0.040 2375 0.009 877 107
450 3.367 625 0.070 625 0.021 035 851
500 3.534 25 0.072 875 0.021 248 823
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Tab. 3 The values of activation energy at different temperature
and strain rate
Activation energy /(KJ + mol™")
Temperature/°C
0.001 s 0.01 5! 0.1s™! 1s™!

350 93.051 117.840 144.179 100.195
450 114.741 145.326 177.601 121.982
500 119.680 153.682 191.837 134.352
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Fig. 4 Three dimensional activation energy diagram
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