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Study on detonation velocity stability of 3 mm-thickness
titanium/steel clad plate with low detonation loading explosive

GUAN Shang-zhe, LIU Run-sheng, FAN Jiang-feng, ZHANG Hang-yong, CHE Long-quan, FU Guang-hui

(Baoti Group Co., Ltd., Baoji 721014, China)

Abstract: By utilizing low detonation velocity explosive technology, the explosive welding of the 3 mm-thickness layer

of titanium/steel clad plate was studied. The oxidation and melting of the interface from the detonation spreading

direction was studied. Accordingly, a base for the parameters for the explosive welding of titanium/steel clad plate with

length over 4 m was set up.
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Table 1 Explosive welding process and parameters of Ti/steel clad plate
Q235B 30 mmx2 000 mmx6 000 mm
TA2 3 mmx2 040 mmx6 050 mm /(kg'm™2) 20, 25, 30, 35, 40
8#

1 /
Fig.1 Surface defects photos of titanium steel clad plate: (a)
20, 25 kg/m? dosage from initiation point of defect location of
1.74 m; (b) 30 kg/m? dosage from initiation point of defect
location of 1.95 m; (¢) 35 kg/m? dosage, defects of 1.5 m away
from donation point position; (d) 40 kg/m? dosage defects of

1.35 m away from detonation point position

2
Fig.2 Defects photos of side interface wave: (a) 20, 25 kg/m?

dosage from initiation point of 1.95 m interface; (b) 30 kg/m?
dosage from initiation point of 1.74 m interface; (¢) 35 kg/m?
dosage of 1.5 m from initiation point of interface; (d) 40 kg/m?

dosage of 1.35 m from initiation point of interface
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Fig.3 Metallographs of interface: (a) 20, 25 kg/m? dosage at
point 1.95 m from interface; (b) 30 kg/m? dosage at point 1.74
m from interface; (c) 35 kg/m?> dosage at point 1.5 m from 0.8 mm 1.3 mm
interface; (d) 40 kg/m? dosage at point 1.35 m from interface 2 700 mm
2
Table 2 Detection results of ripple size and produces metallurgical photos quantitative analysis of compounds
/mm~ /mm /mm Ti
a 1.25 0.18-0.29 0.20-0.35 : FeTi; TiC, Fe  Ti : FeTi, TiC
b 1.03 0.33-0.60 0.50—0.80 : FeTi; TiC, FexTi : FeTi, TiC
c 0.98 0.63—0.95 0.80-1.10 : FeTi; : Fe,Ti : FeTi; : FexTi
d 0.79 1.10-1.80 1.25-1.50 : FeTi; : Fe,Ti : FeTi; : FerTi
1.95m 1.74m 15m 135m
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Table 3 Titanium/steel mechanical properties of composite plate
/m o,/MPa o/MPa o/ w/MPa /(kg'm2)
A TA1/Q235B 3/30><2>=6 345 255 33 185 20, 25
B TA1/Q235B 3/30<2><6 340 270 31 238 30
C TA1/Q235B 3/30<2><6 365 295 29 215 35
D TA1/Q235B 3/30><2>=6 405 320 27.5 175 40
700 mm
2
a b c d
L
4 2
Fig.4 Relationship between detonation pressure and welding 1.5m
length 20 25 30kg/m?
o FeTi TiC FeTi 35 40 kg/m?
@) FeTi TiC
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/
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