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Table 1 Properties of TiNi alloy in the experiment
K& o/(kgem ™) L/(Jeg ) ¢,(Jeg ' =C™H M,/C M;/C A/C A¢/C
SME 6 450 12.90 0.50 13.2 15.4 46. 2 52.3
PE 6 450 8. 77 0.45 —27.4 —48.5 —26.6 —9.2
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Table 2 Experimental parameters and main results

N S v /(m s 1) 0./ MPa €m &

1 4.6 115.8 0.015 0.021

SME 2 7.5 115.8 0.027 0.024

3 12.7 115.8 0.042 0.033

4 10. 2 589.5 0.012 0. 006

PE 5 14.5 589.5 0. 030 0.010

6 17.8 589.5 0.047 0.012
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Fig. 1 Raw data of shock compression of TiNi alloy specimen
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(a) Stress-strain curves (b) Real-time temperature curves
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Fig. 2 Stress-strain curves and real-time temperature curves of SME specimens
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(a) Stress-strain curves (b) Real-time temperature curves
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Fig. 3 Stress-strain curves and temperature curves of PE specimens
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Fig. 4 Temperature change of SME specimens

in the process of phase transformation
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Temperature change of PE specimens
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Table 3 Measured and calculated temperatures

IR i
0,./°C 0,/°C 0,/°C 0,/°C 0,./°C 0,/°C
1 30.4 30.4 1.0 8.0 33.0 33.0
SME 2 37.5 35.5 2.2 13.3 39.5 36.8
3 48.0 41.0 4.6 20.0 48. 6 42.2
4 33.3 25.6 2.7 5.3 32.0 25.1
PE 5 43.3 30.2 7.4 10. 6 42.0 30.8
6 51.2 32.5 10.9 16.6 51.5 33.9
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Experimental study on temperature evolution of TiNi alloy

during shock-induced phase transformation”

Liu Yong-gui, Tang Zhi-ping, Cui Shi-tang
(CAS Key Laboratory of Mechanical Behavior and Design of Materials , University of
Science and Technology of China, Hefei 230027, Anhui, China)

Abstract; Aimed to two kinds of TiNi alloy, that is, initial shape-memory effect TiNi alloy and pseu-
do-elastic TiNi alloy, the transient temperatures at the surfaces of the TiNi alloy specimens were
measured during dynamic deformation in real time by using the compression split Hopkinson pressure
bar device with an infrared detector system. And the corresponding temperature changes were calcu-
lated according to the experimental stress-strain curves. Temperature-measurement results indicate
that significant temperature change was observed in the process of phase transformation. Specifically,
during loading. the temperature increased with the increasing of the phase transformation strain., and
reached its highest at the highest phase transformation strains. While during unloading, for the initial
pseudo-elastic specimens, the temperature decreased significantly, in contrast, for the initial shape-
memory effect specimens, the temperature kept the highest temperature constant or dropped, which
is depended on the highest loading temperature. After a cycle of loading/unloading, the temperatures
of the specimens with two initial states are higher than their initial ones. The calculated results show
that the effect of transformation dissipation work on the temperature change can not be ignored.

Key words: solid mechanics; transient temperature; infrared temperature measurement; TiNi alloy;

real time; shocked-induced transformation; transformation dissipation work
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