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Fig. 1 The scheme of the device for low

8 environmental temperature
1. Nitrogen gas vessel, 2, Valve of pressure controlling,

3, Copper/Copper-Nicke!l thermocouple wires.

4. gas pipe. 5. Specimen, §. liquid Nitrogen,7. Dewar

vessel. 8. thermostatic box
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Fig. 2 Micrographs of specimens TB-2 betfore testing

a, Cross section. b. longitudinal section
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Fig. 3 Mocrographs of specimens TB-2 after high velocity deformation

at room temperature
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Fig. 5 Micrographs of specimens TB-2 tested at

Te==110°C, ¢=1.4>10" /s, and ¢=15.8%,

showing the transformed shear band
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THE HIGH VELOCITY DEFORMATION AND
ADIABATIC SHEARING OF A TITANIUM
ALLOY AT LOW TEMPERATURE

Bao Hesheng. Wang Lili,  Lu Weixian

(L niversity of Science and Technology of China, Ningbo University)

ABSTRACT The macro- and micro-scopic investigation of high +elocity deformation and
adiabatic shearing for a g-titanium alloy TB-2 at low temperature and high strain rates by
using a Split Hopkinson Pressure Bar. shows that (1) the dynamic mechanical  behavior of
TB-2 is highly susceptible to strain rate and temperature. and can be described by a thermal
visco-plastic constituative equation with the form
- e r—Tm,
o=(a +E e)1+gin—)1—ag—)
&y Io

(2) the naterial is more sensitive 10 adiabatic shearing ot low  environmental  temperature
than at room temperature. as well as the 1ype and structure of adiabatic shear band at low
temperature are different from that at room temperature. Moreover, by tuhing the cenviron-
mental femperinure, as a control-veriable into constderation. the two conirol-variables ther-
mal-viscoplastic instability oriterion of adiabatic shearng suggested by Wang * can be gen-
cralized 1o a tri-control variables criterion, The theorcerical prediction is in agreement with
the experimental data,

KEY WORDS adiabatic shearing. thermal-viscoplastic instability,high velocity deformation.

tow temperature, titanium atloy



