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Abstract: TA1/Q345R clad plates were prepared by explosive welding-rolling process and their bonding properties
were tested by tension-shear test. The microstructures of interface between TAl and Q345R were observed by optical
microscopy. Fracture morphology of tensile-shear samples at the steel side was analyzed by scanning electron microscope
equipped with an energy-dispersive spectrometer (EDS). The results show that bonding strength of clad plates prepared by
explosive welding-rolling process substantially reduce compared with that of clad plate prepared by explosive welding
process. The main reason is that a large number of new brittle-phases form at the bonding interface between TA1 and
Q345R and become the crack source of the fracture failure. The interface of between TAl and Q345R prepared by
explosive welding-rolling process is flat and the main microstructural characteristics near it at the steel side are as follows:
slight banded structure, coarse grain region of ferrite and diversified brittle-phases. Under the action of shearing stress, the

plates fracture along the original surfaces formed during the rolling process and cleavage fracture and breaking of brittle

phases occur at the same time.
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Tab.1 Chemical composition of Q345R steel and TA1 titanium (wt%)

ok (G N H (0] Mn S P Nb Si Cr/Ni/Cu Ti Fe

TA1l 0.05 0.015 0.01 0.09 K 0.010

Q345R 0.16 1.46 0.004 0.012 0.030 0.34 <0.30 0.15 R
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Fig.1 Sketch of explosive welding installation
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Fig.2 Sketch of the tensile-shear test
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Fig.3 Tensile-shear and bend test samples
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Fig.4 Wavy weld-interface and its characteristics

Fiiw . I 5(a) T SR KE-FL ISR G GE B A i
o RS EL R R AR T B R R
HAEAMHER, 23 8RR R 81%M 4L H E 58
2Pk, SELHIATH L, S0 B A S 2B 3
AB AR Ak . OFAR 9 TR T IR AL 20 BTl , K
FORBRCARAE R R PURER WS o A T8k
REihzZm, XZEMHRALSIERFEES 2B T
EAmEBRAX, SiRY BB S WBHZERA R T
ER Y5k, QFEERR T, BREES
80 wm YK F AR X, 7E X IR |, B i gl 41 3 A
EROAREAE I BB E AR SRR K, &
BLRST 292k 90 pm, 8K R S8 AL W TE BT 2 | 5L AT
) A MR ok R e A s e BRI B IO AR TiC, Bl
T 5 A AN A SRR X, Bk R AR A A b 3
@4, & 5 BT 43 A A K B v R A X 2
AH T b 5 5 B — B, 5 B S R 2 [a) A T B
VI BAE ZHOH M 0 N SR AAAE R B, R B s rh
[E]4H ., EDS 4+ #7 3R Bt LRk BRI F TR A
L, H —FH M EF R 33.5:66.5, tE 5(b) B,
45 & Fe-Ti —JC & AH B Bk 18k Z 8] 7] BB & Ak
TiFe, TiFe PiFp (a4, B #7iAH R A TiFe, 48
RS 7/

0 24 681012141618
E/keV
PS5 KL 45 A 5 T A A B SR T e A

Fig.5 Characteristics of bonding interface prepared by explosive

welding-rolling process and interfacial brittle phases
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Fig.6 Fracture morphology of tensile-shear samples at the steel side
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