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pure molybdenum plate slab and constitutive equation
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Abstract: The pyroplastic deformation behavior of pure molybdenum slabs was studied on the Gleeble—1500
thermal-mechanical simulator at 1 100—1 350 ‘C with the rate of deformation 0.01—5 s ' and the deformation of 60%.
The results indicate that the rheological stress is decreased with increasing the temperature, and increased with increasing
the rate of deformation. The difference between rheological stresses at different deformation temperatures is decreased
with increasing the strain rate. At the same strain rate, the peak stress is moved from high strain to low strain with
increasing temperature. The constitutive equation including rheological stress, strain rate and temperature was established
by hyperbolic sine model with Zene-Hollomon parameter. Using this equation, the average relative error between the
theoretical value and actual value is only 3.68%. The constitutive equation can provide theoretical basis for formulating
hot-forming processing of molybdenum sheet.
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Fig.1 Microstructure of pure molybdenum slab (a) and sketch

of thermal simulation experiment (b)
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Fig.2 True stress—strain curves for pure molybdenum sheet under different deformation conditions: (a) ¢ =0.01s'; (b) & =0.1
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Actual value Theoretical

Temperature/  Strain Relative

f peak 1 f peak
C rate/s otpea value otpea error/%
stress/MPa  stress/MPa
0.01 235.903 229.55846  —2.69
0.1 287.78 288.654 6 0.30
1 100
1 344.19 354.483 23 2.99
5 383.49 403.495 35 5.22
0.01 218.67 209.322' 1 —4.27
0.1 274.63 26543835 —3.35
1150
1 328.43 328.937 35 0.15
5 373.45 376.744 37 0.88
0.01 196.98 191.596 16 —2.73
0.1 254.89 244774 31 -3.97
1 200
1 328.27 305.866 08  —6.82
5 355.26 35238385 —0.81
0.01 175.45 175.967 15 0.29
0.1 228.68 226.282 31 -1.05
1250
1 306.93 28492098  —7.17
5 344.58 330.078 67 —4.21
0.01 133.39 150.097 16 12.53
0.1 185.65 195.066 16 5.07
1350
1 253.69 248.84543 —-1.91

5 313.75 291.168 84  —7.20
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