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Abstract: The TA1/X65 clad plate was fabricated using explosive welding with X65 steel plate as the base layer and TAl

titanium plate as the cladding layer. The clad plate was then annealed at 500, 550, and 600 °C for a holding time of 3 hours.

Microstructure observation and crystal structure analysis were conducted using metallographic microscopy and electron back

scattering diffraction (EBSD) of field-emission scanning electron microscope. Tensile properties and microhardness were

tested using an electronic universal testing machine and a microhardness tester. The effects of annealing processes and

microstructure changes on the mechanical properties of the material were analyzed. The results show that the

recrystallization occurs in the sample during the annealing process, forming fine equiaxed grains. As the increasing of

annealing temperature, the strength decreases while plasticity improves. Due to the formation of intermetallic compounds at

the interface, the hardness (384.1 HVO0.1) is significantly higher than that of the two base materials.
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Fig.1 Schematic diagram of sampling location for

TA1/X65 clad plate

2 HERSTHR

2.1 EREBERHUWALR

K 2 S EER X65 HIMR 4 A [l 2 1B K 1) 4 4 &2
WAL mE 2 ATLAE W, BIESMALE SR X65
PR AR R EREE CBEIED) + SRk (Aai
o8 M. BRIEAS X65 BAMR 14 & SR i, kLA
SRR HEE, RAEBHAE; L X65 M4k
fb, ALURFEAERELRIAS AL, SR ELH T 8 A
oM. BEEIR KRR TS, BRE A BE R, Bt
AR R SRR, SR B, AU iy st
£ 600 °CiB K ALHJ, o ZUAR 1 IX 45 b K A — 58 2
FEMK R, IR R R LRI AL, 5 %L
77 i — 5

2 ARER KR FET X65 4R I 4 40 IR
Fig.2 Metallographic microstructures of X65 steel plate

annealed at different temperatures: (a) explosive state;

(b) 500 °C; (c) 550 °C; (d) 600 °C
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Fig.3 Metallographic microstructures of TA1 titanium plate
annealed at different temperatures: (a) explosive state;

(b) 500 °C; (c) 550 °C; (d) 600 °C
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Fig.4 EBSD maps of TA1/X65 clad plate at bonding interface: (a) IPF map of clad plate in explosive state; (b) recrystallization map of

clad plate in explosive state; (c) phase map of clad plate in explosive state; (d) IPF map of clad plate annealed at 600 °C;

(e) recrystallization map of clad plate annealed at 600 °C; (f) phase map of clad plate annealed at 600 °C
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Fig.5 Crystal boundary maps (a, b) and KAM maps (c, d) of TA1/X65 clad plate at bonding interface:
(a, ¢) explosive state; (b, d) annealed at 600 °C
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Fig.6 Microhardness distribution curves of TA1/X65 clad plate
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Fig.7 Room-temperature stress-strain curves of TA1/X65 clad

plate annealed at different temperatures
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Table 1 Room-temperature tensile properties of TA1/X65 clad

plate annealed at different temperatures

Sample R./MPa Rp0.2/MPa Al%
Explosive state 603.69 522.56 11.29
Annealed at 500 °C 546.46 455.28 23.43
Annealed at 550 °C 460.65 347.85 27.45
Annealed at 600 °C 447.87 327.82 28.77
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