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Table 1  Chemical composition of TCI18 alloy (mass
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Fig. 1 Stress—strain curve of TC18 alloy at room temperature

under quasi-static compression
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Fig. 2 Comparison of results calculated by formula (5) with
experimental curve at room temperature under quasi-static
compression
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Fig. 3 Comparison of results calculated by formula (7) with
experimental curve at room temperature under quasi-static

compression
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Table 2 Strain rate sensitivity coefficients of TCI8 alloy
under different strains
e 0.02 0.04 0.06 0.08 0.10 0.12
C 0.039 0.033 0.028 0.023 0.020 0.017
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Fig. 4 Comparison of results calculated by formula (10) with
experimental curves at room temperature under dynamic
compression: (a) 500 s™'; (b) 1000 s '; (c) 1500 s~
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Fig. 5 Comparison of results calculated by formula (13) with experimental curves at high temperature under dynamic compressions:
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Fig. 6 Comparison of results calculated by formula (15) with experimental curves at high temperature under dynamic compressions:
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Characterization of high temperature dynamic
mechanical behavior for TC18 alloy

JIA Bao-hua', LIU Si-yong"2, LI Ge', GU Yong-qiang', WANG Dan-dan', LIU Xiang'

(1. School of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China;
2. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai 200072, China)

Abstract: A quasi-static compression experiment at room temperature was performed on the TC18 alloy using an
electronic universal testing machine to obtain the experimental data of the alloy under quasi-static conditions. According
to the experimental data, the dynamic mechanical properties of TC18 alloy at 298 K, 523 K, 773 K and 1023 K with
strain rates of 500 s ', 1000 s~' and 1500 s~' were tested using a split Hopkinson pressure bar. And the stress-strain curve
of the alloy under dynamic compression at high temperatures was obtained. Based on Johnson-Cook model, considering
the coupling effects of strain, strain rate and temperature, a modified Johnson-Cook model was established to characterize
the high temperature dynamic mechanical properties of TC18 alloy. The predicted results are in good agreement with the
experimental results, indicating that the modified Johnson-Cook model can more accurately characterize the flow stress
of TC18 alloy at high temperature.

Key words: TC18 alloy; split Hopkinson pressure bar; Johnson-Cook model; high temperature; dynamic state
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