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Abstract: The interface microstructure and mechanical property of TA1/Q235R explosive welded clad metal plate were character-
ized by scanning electron microscope (SEM) and energy dispersive spectroscopy (EDS), combined with the clad plate mechanical
test. The results show that regular wavy bonding interface and uneven vortex structure was formed after TA1/Q235R explosive
welding, in which the vortex structure was mainly composed of the brittle intermetallic compounds such as TiFe and TiFe,. The
failure of the bonding interface occurred along the waveform path easily due to cracks, inclusions, brittle intermetallic compounds
and other defects in the vortex; The tensile shear strength of the interface was around 194 MPa, and the maximum tensile strength
of the clad metal plate was 440 MPa. The tension shear fracture was characterized by a mixed fracture dominated by brittle frac-
ture, the fracture characteristics show that the bonding strength between the molten metal layer and steel in the vortex structure
was higher than that of the molten metal layer and titanium. The tensile fracture of the sheet was ductile fracture.
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Table 1 Chemical compostions of TA1 and Q235R (wt. %)

#ME  Fe Ti C N Si O Mn P S
TAl 0016 Bal. 0.007 0.004 0.001 0037 — — —
Q235R Bal. — 019 — 032 — 154 022 0.14
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Fig.1 Schematic diagram of mechanical performance test specimen
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Fig.2 Microstructure and EDS results of titanium/steel interface

2.2 RHETYLALE K B O 547

A SE TA2/Q235R HEJERE A A5 M iy AL 25 5
5 BE RN SR A S B 2R 59 RAFAE , 2E4T T hifd
BUIRAE , 25 R AN 2 Firon . R AT, TA2/Q235R
AW B KUY 5% 0 194 MPa, 8] 3 A A 2
R BT UL A b i - B Hh 4, R T %0, 55 4]
JIREAE R ()38 R G K IR B E S, 2R
AR REEH X SRR A GV i 221 1
PR P A A

Sk BIE 5% S T AR SOHL B, 43 5516 A 5 D)l A

71.59%Fe ,28.25%Ti s () HAMT R . S 2400
Ui I3 4 VIR, 32 oy (a3 00 8 73.77%
Fe F126.06%Ti, H Ti-Fe — AR KA1, 478 & T
ik DA ST B B-Ti B RAF A, W IR T I HES
pni 1Y a—Ti, Fe 7E a—Ti H AR FEARAG , AR 0.5%,
MAE B-Ti TR, I B TER HIES 5 JE 14 TiFe
1 TiFe, 3 P Fb fe P 1) 4 Ja8 [B) 4k 75 40 , 52 i AL T 2
e, T LE WA 2R B R, IR B
A R L 10 B Ak IX F B 4 s Tl Ak & W
BT LAHEWE s 41 41 0] 58 f TiFe Fl TiFe, 2H i o

Q235R

(b)eim 414

Fei
Ti !

bt tar

WA

0 5 10 15 20 25 30 35 40
25 /um

(d)EDS ZeH1## &%

®2 TAUQSEAIREIVIEE
Table 2 Shear strength of TA1/Q235 composite plate

S HRALIIN S5 )5/ MPa
1 2399.9 176
2 2562.0 194
3 2464.6 182

Q235R FX NI FI TAT BRI Wy F1 IR S5 2E 17434, an &l 4
Ji7R , Forb & da~4d S AR T, (] de~af R A A
Mo AT VIR 2 & A A B L, o R AR
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Fig.3 Shear force-displacement curve
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Fig. 4 Shear fracture
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Table 3 Tensile test results of TA1/Q235R composite plate

His LR /MPa BB 28/%
1 443.9 26.9
2 444.0 25.9
3 443.6 25.6
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Fig. 5 Tensile stress-strain curve
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Fig. 6 Tensile fracture
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