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Table 1 Chemical composition of TA2 and Q345 (/%)

Material Fe Ti C Mn Si P S N H (0]

Q345 0.031 Bal. 0.009 -
TA2  Bal. 0.16 0.50 0.150.011 0.010

0.0120.002 0.06

®2 TA2 0 Q345 i H1E MR
Table 2 Mechanical properties of TA2 and Q345

Material on/MPa os/MPa ol%
Q345 540 410 35
TA2 390 270 40
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Fig.1 Stress-strain relation of titanium steel clad plate under the

quasi static condition
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Fig.2 Stress-strain relation of titanium steel clad under the

condition of high strain rate
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Fig.3 Relation of the yield stress and the strain rate of

Q345-TA2
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Fig.4 Logarithmic diagram of the stress-strain rate of
titanium steel clad plate under the high strain rate

compression
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Fig.5 Twin belt of titanium side under high strain rate in the 500 s™* (a), 1000 s™ (b), and 2000 s™ (c)

(blue: {1121} <1700>; yellow: {1122} <1T00>; red: {1012} <1120>)

Table 3  Strain rate sensitive parameters of Q345-TA2

R 3 Q345-TA2 NERHESH

éls™ € os/MPa op/MPa Ac/MPa Adlos y)
0.06 528.19 705.36 177.17 0.34 29.53
0.08 567.51 757.31 189.80 0.33 31.63
1000
0.10 592.21 780.12 187.91 0.32 31.32
0.12 612.57 810.68 198.11 0.32 33.02
0.06 528.19 747.89 219.70 0.42 34.87
0.08 567.51 756.41 188.90 0.33 29.98
2000 0.10 592.21 779.60 187.39 0.32 29.74
0.12 612.57 818.61 206.04 0.34 32.70
0.06 528.19 748.07 219.88 0.42 33.83
0.08 567.51 791.01 223.50 0.39 34.38
3000 0.10 592.21 795.43 203.22 0.34 31.26
0.12 612.57 808.59 196.02 0.32 30.16
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Table 4 Related parameters of titanium and steel*?

Density, Specific heat capacity, pc,/X 10°

Material 0.4 Tw/K

plkg m™ cpld {kg K)™* J{m®K)?
TA2 4510 527 2.4 776
Q345 7850 450 35 724
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Dynamic Flow Stress Characteristics and Constitutive Relation of Q345-TA2

Jiang Haitao, Xu Huihui
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Q345-TA2 titanium-steel clad plates have been more and more used in dynamic environment because of their high strength and
excellent corrosion resistance. In this paper, quasi-static and high-strain-rate compression of Q345-TA2 titanium-steel clad plate was
carried out by GLeeble-3500 thermal simulation testing machine and split hopkinson pressure bar (SHPB) device. The results show that
the Q345-TAZ2 titanium-steel composite material has enhanced effect of strain rate, plasticizing effect and softening action of adiabatic
temperature rise, but it is not very sensitive to strain rate change within the scope of each partition of quasi-static and dynamic. In
consideration of the adiabatic temperature rise, the jaynes-cummings constitutive model is modified, and a material constitutive model is
obtained which can analyze the structure under the impact load; the fitted results are in good agreement with the experiment.

Key words: titanium-steel composite panels; high-strain-rate compression; flow stress; jaynes-cummings constitutive model
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