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Table 1 Chemical composition of TA2 and Q235B (/%)

Materials Fe Ti C Mn P S N H 0
TA2 0.031 Bal. 0.009 - 0.012 0.002 0.06
Q235B Bal. - 0.16 0.50 0.011 0.010
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Table 2 Mechanical properties of TA2 and Q235B
Materials Yield Tensile Total
strength/MPa  strength/MPa  elongation/%
TA2 321 440 32
Q235B 260 445 31
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Fig.1 Microstructure at the steel side of Ti-steel explosive clad plate after different heat treatments: (a) before heat treatment, (b) 750 C

/30 min, (c) 850 “C/30 min, (d) 850 °‘C/60 min, (e) 850 °C/120 min, and (f) 950 °C/30 min
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Fig.2 Microstructure at the titanium side of Ti-steel explosive clad plate after different heat treatments: (a) before heat treatment, (b)

750 °C/30 min, (c) 850 ‘C/30 min, and (d) 950 “C/30 min
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Fig.3 SEM images of interface and element distribution profiles by EDS after different heat treatments: (a) before heat treatment, (b)

750 ‘C/60 min, and (c) 950 ‘C/60 min
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Fig.5 Element distribution profiles of samples after different
heat treatments by ASE: (a) 950 ‘C/30 min and (b)
950 ‘C/60 min

0 30 60 90 120
Holding Time/min

K6 BRANIE MR A 5 A B 7] o I 0 S50 B R 30 &5 SR
Fig.6  Shear strength test values and prediction curves of Ti-steel

explosive clad plate
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Diffusion Behavior and Mathematical Model of Ti-Steel Explosive Clad Plate
during Heat Treatment

Jiang Haitao®, Yan Xiaogian®, Liu Jixiong? Zeng Shangwu', Duan Xiaoge®

(1. University of Science and Technology Beijing, Beijing 100083, China)
(2. Baoti Group Co., Ltd, Baoji 721014, China)

Abstract: Effects of heat treatments on microstructure and mechanical properties of Ti-steel explosive clad plates were investigated by optical

microscopy (OM), scanning electron microscopy (SEM), X-ray diffraction (XRD), auger electronic spectrum (AES) and shear test. The Ti-steel

explosive clad plates were subjected to a heat treatment process in the temperature range of 650~950 € for 30~120 min. The results show that

the heat treatment process leads to a great enhancement of diffusion and microstructural transformation. During the heat treatment process, a

large amount of Ti-Fe intermetallics (Fe,Ti/FeTi) along with some TiC distributing continuously are formed at diffusion reaction layer. With the

treatment temperature increasing, the thickness of diffusion layer increases and the shear strength decreases, whose functional relationship was

proposed with the heat temperature as well as the holding time according to the experimental data.
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