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Fig.1 Typical flow stress-strain curves of as-cast AZ31B magnesium alloy during hot deformation: (a) 350 °C, (b) 400 °C, (c) 450 C,
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Fig.2 Steady stress curves of as-cast AZ31B magnesium alloy

during hot deformation
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Fig.3 Linear relationships among different parameters: (a) In( £ )-In(e), (b) In( € )-a, (c) In & -In[sinh(as)], and (d) 1/T-In[sinh(ac)]
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Table 1 Parameters in steady stress constitutive equation

of as-cast AZ31B magnesium alloy

Temperature/<€ Ny s a n
350 13.5408 0.1946 0.0144  10.3031
375 14,5165  0.236 0.0163 11.0468
400 17.9866 0.3277 0.0182 13.6914
425 10.001  0.2157 0.0216 7.604
450 9.0768  0.2179 0.024 6.8983
475 8.4407  0.2257 0.0267 6.4127
500 8.7252  0.2781 0.0319 6.6302
£exp (%) =1.27x10"[sinh(0.02195)]*** (5)

KA MW TR, WA B AR AT 9 5 10 X 2%
S ST 5 G L AR ) FAAR TR i B0 L T A AR AT
PG R O CAE S AN« IEIL AT DA Y, R AR X

2T A W I, R R R AT . A A
Al N AE TS, MWIEARTLAE , FEE AR

fodm, FEESREEEI S, R RS R AN, W,
JS2AR N A AT AR (R BAT BRI o [RE, EN7 2% R8N
ARSI LB N T T IR AR A5 RS - b B

K4
Fig.4 Microstructures of as-cast AZ31B magnesium alloy at

strain of 0.3567 (a) and 0.9163 (b)
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Table 2  Fitting formula and parameters in Fig.5
Y = A+ Bl*s + B2* + B3*:® + B4*c"+B5*s° + B6*:® + BT*e’
Parameters
Y=Q Y=InA Y=n Y=a Error
A 327.64 50.85 24.07 0.03 0
B1 -829.28 -59.45 -334.06 -0.11 0
B2 -2181.03 -967.48 2493.46 0.56 0
B3 45129.82 9932.30 -9839.69 -0.87 0
B4 -188486.84 -36886.01 22223.58 -0.74 0
B5 355339.01 66348.58 -28788.40 3.90 0
B6 -320082.36 -58316.39 19874.31 -4.31 0
B7 112309.13 20154.76 -5650.99 1.58 0
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Fig.6 Correlation between the predicted flow stress values from

the constitutive model and experimental data
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Fig.7 Comparison of calculated flow stress from the constitutive model with the experimental values of as-cast AZ31B magnesium alloy:

(a) 350 °C, (b) 400 °C, (c) 450 °C, and (d) 500 C
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Flow Stress Prediction Model of As-cast AZ31B Magnesium Alloy

Zhu Yanchun®, Huang Qingxue®, Ye Liping? Huang Zhiquan®, Ma Lifeng®, Qin Jianping®
(1. Collaborative Innovation Center of Taiyuan Heavy Machinery Equipment,
Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. TZ Coal Machinery Co., LTD, Taiyuan 030024, China)

Abstract: The true stress-strain curves of cast AZ31B rod were obtained during deformation by hot compression tests, and the effects of
deformation temperatures and strain rates on flow stress were analyzed. Results show that the peak strain increases with the increasing
strain rate and the decreasing deformation temperature, and it is advantageous for dynamic recovery and recrystallization to reduce strain
rate and properly raise deformation temperature. Moreover, the flow stress prediction model, which was established by multiple regression
analysis, can illustrate the strain-sensitivity of flow stress. Furthermore, the correlation coefficient of the predicted and the experimental
values is up to 0.9926, indicating that this model is accurate in terms of predicting the flow stress of as-cast AZ31B magnesium alloy and
can describe its flow behavior during hot deformation well.

Key words: as-cast AZ31B magnesium alloy; hot deformation behavior; flow stress prediction model; processing parameters
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