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Study on the Interfacial Morphology and Mechanical Properties of Titanium-Aluminum Explosively Welded
Composite Plates after Heat Treatment
LI Wen-shuo', LI Wei-shi?, ZHANG Qing-hui®, HU Xiao-yan', LIU Ying-bin!
( 1.School of Environment and Safety Engineering, North University of China, Taiyuan, 030051; 2.A Military Representative
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Abstract : This study fabricated a five-layer TA1/1060/TA1/1060/TA1 titanium/aluminum laminated composite via
explosive welding and heat treatment processes. The interfacial morphology and elemental distribution were characterized using
scanning electron microscopy (SEM) and energy dispersive spectroscopy (EDS), and mechanical property tests were conducted.
Results indicate that the explosive welding creates a wavy interfacial structure, a large number of intermetallic compounds TiAl3
are generated after heat treatment, optimizing the interface configuration; The as-welded composite plate has a tensile strength of
340 MPa, 71.7% higher than the theoretical value, while heat treatment decreases the tensile strength to 114 MPa, it significantly
enhances the ductility; The compressive strength is also increased by14.5%, from 601.5 MPa to 688.5 MPa . The study shows that
heat treatment effectively optimizes interfacial bonding in Ti/Al composite plates, through TiAl; phase formation, simultaneously
improving both compressive performance and plastic deformation capacity.
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x1 TAI KA EHIUERS (wt%)
Tab.1 Chemical composition of TA1 titanium alloy
KA 4 Fe 0 C
TA1 <0.25 <0.18 =<0.08
N N H Ti
TAl <0.03 <0.015 AR

T2 1060AI BEEMLFERS  (Wt%)
Tab.2 Chemical composition of 1060Al titanium alloy

w4 Fe Si 7n Cu
1060 0.35 0.25 0.1 0.06

B Ti Mg Mn Al
1060 0.03 0.03 0.03 Ak

®3 CEAMBIEHRSELE %)
Tab3 Composition ratio of 2# rock ammonium nitrate explosive
1zl NH4NO; C7H/NO, Ak
2XE A B 85 11 4
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Fig.1 Explosive welding principle and experimental device
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Fig.2 Heat treatment process flow
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Fig.3 Macroscopic comparison of titanium-aluminum

composite plate before and after heat treatment
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Fig4 SEM of the Ti/Al composite interface before heat treatment
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Fig. 6 EDS line scan of the bonding interface after heat treatment
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Fig.7 Tensile test of titanium-aluminum composite plate after
heat treatment
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Fig.8 Comparison of tensile stress vs strain curves before and
after heat treatment
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Fig.9 Comparison of compressive stress vs strain curve
before and after heat treatment
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