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model
S/mm R Vo/mes™ Ve/ms™ BI(®)
10 12 1914 726.5 223
15 1.8 2200 781.2 28.2
20 24 2502 1273.9 326

Bl 1 BV md AR i AR Y
Fig.1 f-V5 high speed tilt collision model
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Table2 Material parametersof numerical simulation

Density/ Co/

Specific heat/

Material g‘cm’z I km~s’1 S J‘kgil ‘Kil ﬂ n G'p G't Y'p
TA2 4.5 1.23 5.02 1.54 500 210 0.10 0.50 -2.70 0.010
5083 2.8 2.00 5.33 1.34 875 680 0.10 1.80 -1.70 0.019
1060 2.7 1.97 5.38 1.34 884 400 0.27 1.77 -1.67 0.003

#z3 BIEREIBEMHEMLERS
Table3 Chemical composition of experimental materialsfor explosive welding (w/%)

Material Fe Ti Si Mn Zn Mg Gr Cu Al
5083 0.40 0.03 0.40 0.4~1.0 0.25 4.0~4.9 0.05 0.1 Bal.
1060 0.35 0.03 0.25 0.03 0.05 0.03 - 0.05 Bal.
Material Fe C O H Ti

TA2 <03 <0.1 <0.05 <0.03 <0.015 Bal.
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K2 JERE 20 mm FEZBRIER IR R A RDIRSS
Fig.2  Material state after explosive welding with explosive

thickness of 20 mm
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B3 TA2/1060/5083 & &tk A B
Fig.3 Test position of TA2/1060/5083 composites
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Table4 Test item and sample number of TA2/1060/5083

composites
O/mm Item Location in Fig.3 Number
10 SEM 1,2,3,4 1#~ 4#
XRD 1,2 S#, 6#
15 SEM 1,2,3,4 TH~10#
XRD 1,2 11#, 12#
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Fig.4 Numerical simulation results with explosive thickness of

10 mm (a), 15 mm (b) and 20 mm (c)
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Fig.5 SEM morphologies (a~d) and numerical simulation results (e~h) of TA2/1060 (a, b, e, f) and 1060/5083 (c, d, g, h) interfaces of samples

1# (a, e), 2# (b, 1), 3# (c, g), and 4# (d, h) after explosive welding with explosive thickness of 10 mm
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Fig.6 SEM morphologies (a~d) and numerical simulation results (e~h) of TA2/1060 (a, b, e, f) and 1060/5083 (c, d, g, h) interfaces of samples

T# (a, e), 8# (b, f), 9# (c, g), and 10# (d, h) after explosive welding with explosive thickness of 15 mm

Kl 8 /& 3 A2y JE N TA2/1060 FHiim it H s 3.
SR - 2 %) 5 T U P i 2 24 5 B ) B4 I i 364, 245 )R
B2 10 mm B B 5 TR B 400 #1550 “C 2 [8], T4
[ i (660 “C): FEZJEFEDY 15 mm I LR FEAE 700
950 CHA, W& THME R, B RSB,
YEZG LR 20 mm I SRR EEAE 1400 2] 1900 CZ2
], I RIS AL, SRR = AR A A bl A R 2 b

ARG . SCBR[23148 1, BT 3 1 i R A
B, BRAmEZE LA BERAASE TR, BEE
UL B S B S LA = () ST AR s, sk
5 B AL TR0 A0 43 A7 1 B R A
3.3 FREHAZHEEKHIES

HARAE TA2/1060 Fhif &4 T H Ti 2 AL TGER R
A, E S R 0 B R R S e A M G R T A S,



SEPHE: TA2/5083 SR VE PR B BB A e S5 +29] «

1
18} —— 10 mm, 1
—o— 10 mm, 2
—4— 15 mm, 1
< 12k —v— 15 mm, 2
@ —e— 20 mm, 1
3 L 20 mm, 2
2 6fF
g |
(=9
R
-6}
0.0 20x10°  4.0%x10*

Data to the Serial Number

K7 TA2/1060 FH1H E J1EUE R 25 5

Fig.7 Numerical simulation results of TA2/1060 interface pressure
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Fig.8 Numerical simulation results of TA2/1060 interface

temperature
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B 11 15 mm YEZ5EE T 1060/5083 5 HUE AL, 1

Fig.11 Numerical simulation result of 1060/5083 interface with explosive thickness of 15 mm

K12 FsIpEKRE

Fig.12 Growth process of interface waveform

K13 BAPIRA KRR SR T8 377 1]

Fig.13 Growth process of single waveform and direction of particle movement
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Numerical Simulation and Experiment of TA2/5083 Ti-Al Explosive Welding

Wu Xiaoming ', Shi Changgen ', Fang Zhonghang ', Cai Chenyu ?, Li Wenxuan'
. College of Field Engineering, Army Engineering University o , Nanjing , China
1. Coll f Field Engi ing, A Engi ing Uni ity of PLA, Nanjing 210007, Chi
(2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The explosive welding interface between TA2 and 5083 is prone to produce brittle intermetallic compounds, oxides, continuous melting
zone and other defects, the welding window is narrow, and the optimal welding parameters are difficult to obtain accurately. In this study, the -V
model of dynamic bending angle f and impact velocity ¥ was reconstructed. The numerical simulation of TA2/1060/5083 explosive welding with
explosive thickness of 10, 15 and 20 mm and flyer plate thickness of 1.5 mm was carried out using the Steinberg-Guinan material constitutive
model and SPH and Lagrange coupling algorithm. The parameters obtained from numerical simulation were used to carry out explosive welding
experiments. The numerical simulation and experimental results are highly consistent and the research shows that TA2/1060 and 1060/5083
interface have high quality straight bond when the explosive thickness is 10 mm, and 1060/5083 interface has wavy shape bond when the
explosive thickness is 15 mm. No brittle intermetallic defect is detected at the Ti-Al transition interface under the two explosive thickness
conditions. When the thickness of explosive is 20 mm, the material is damaged and can not be recombined. A large area TA2/1060/5083 composite
material has been successfully prepared using the calculated and optimized parameters, and the explosive welding process has been accurately
calculated, which provides a reliable algorithm for the explosive composite of the dissimilar metal with great difference in physical and chemical
properties.
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