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0.25 0.001683 196.25 20.7446 30.010
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0.60 0.001509 173.10 16.4532 25.175
0.65 0.001502 171.58 16.4886 24.865
0.70 0.001499 170.08 16.5860 24.559
0.75 0.001497 168.90 16.7320 24.336
0.80 0.001501 166.82 16.8278 23.925
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Table 2 Correlation coefficient (R) and mean relative error

(MRE) under different deformation conditions

Strain rate/s™! Temperature/°C MRE/% R
250 3.0866 0.9909
300 4.6268 0.9991
107! 350 4.0677 0.9985
400 1.7764 0.9987
450 3.4221 0.9981
250 1.3958 0.9979
300 3.2985 0.9979
1072 350 4.6778 0.9990
400 5.0550 0.9996
450 2.1201 0.9899
250 3.4476 0.9971
300 1.1144 0.9999
103 350 1.0616 0.9950
400 1.8019 0.9994
450 3.1315 0.9991
250 0.8691 0.9993
300 3.0309 0.9916
104 350 2.5509 0.9996
400 1.1712 0.9961
450 3.3364 0.9904
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Flow Behavior and Constitutive Equation of Metal Beryllium in the First Plastic Peak
Zone

Xu Demei!, Li Meisui?, Li Zhinian?, Ye Shupeng??, He Lijun?, Li Feng?

(1. International Scientific & Technological Cooperation Base of Industrial Waste Recycling and Advanced Materials, Key Laboratory of
Powder Material & Advanced Ceramics, School of Materials Science and Engineering, North Minzu University, Yinchuan 750021, China)
(2. State Key Laboratory for Special Rare Metal Materials, Northwest Rare Metal Materials Research Institute Ningxia Co., Ltd,
Shizuishan 753000, China)

(3. Ningxia Key Laboratory of Photovoltaic Materials, Ningxia University, Yinchuan 750021, China)

Abstract: The true stress-true strain curves of the metal beryllium were obtained under deformation temperature of 250-450 °C and strain
rate of 10"'-10"* s’! by the isothermal compression testing which was conducted on the Instron 5582 universal material testing machine, and
thus flow behavior of the metal beryllium was studied in the first plastic peak zone. The results indicate that the flow stress of the metal
beryllium increases with the increase in strain rate and decreases with the increase in deformation temperature under the experimental
conditions. Furthermore, the flow stress is more sensitive to the variation of temperature. Under various deformation conditions, the true
stress-true strain curves of the metal beryllium show the characteristic of dynamic recovery curve. Moreover, the compressed samples
exhibit a typical pressure-working microstructure with elongated grains. These results indicate that dynamic recovery is the main softening
mechanism of the metal beryllium during deformation in the first plastic peak zone. The deformation activation energy of the metal
beryllium decreases from 244.95 kJ/mol to 166.82 kJ/mol as the strain increase. An Arrhenius strain compensated constitutive equation
including strain variables was established. The equation can accurately predict the flow stress of the metal beryllium during compression
deformation in the first plastic peak zone, and the maximum mean relative estimation error (MRE) is 5.0550%, and the minimum
correlation coefficient (R) is 0.9899.

Key words: metal beryllium; the first plastic peak zone; constitutive equation; deformation activation energy
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