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Study on Tensile Properties of Stainless Steel-Aluminum Prepared by Explosive Welding
LIU Xian-xian, WANG Feng-ying, LIU Ying-bin, HU Xiao-yan, WANG Pei
(Department of Environmental and Safety Engineering, North University of China, Taiyuan, 030051)

Abstract: In order to explore the influence of different charge heights, target spacing and pad types on the tensile properties

of explosive welded composite plates, a five-layer composite plate made of stainless steel/aluminum/stainless steel/aluminum/

stainless steel was prepared by parallel explosive welding method, and the quasi-static tensile properties of the composite plate

were tested by universal testing machine. The results show that the yield strength of the material is increased by 1.34 times by

explosive welding. The charge height of 20 mm has reached the upper limit of explosive welding energy, and the tensile property

of composite plate will not be affected by increasing the charge height. The use of sand as backing plate does not affect the tensile

properties of composite plates. The yield strength and tensile strength of the composite plate are increased by 24.3% and 11.3%

respectively by increasing the target spacing. Explosive welding is a good method to improve the tensile properties of materials.
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1/1/1.5/1.5 Tab.2 Yield strength of stainless steel/aluminum/stainless
steel/aluminum/stainless steel 5-layer composite plates before
15mm 15mm 1.0mm 1.0mm and after explosion welding
6
4 .:‘w5:::::::::~5';::::5::5::::::::5:-'::::::.‘:5::::::5:-’::::.1:.':::5::::« 7 /mm /mm Spo2/MPa
3 & - 1060 390
12— | 304 - - - 226.0
QRN - - 1* 20 1.0/1.0/1.0/1.0 507.8
E: 1 hME; 2 AR 3 ANIEAE 4h R SATE; 64 gz gg igﬁgﬁgﬁg ‘S‘rgg;
i z 17 ﬁéﬁ’i&igéé ’ 4 24 LO/LO/LO/LS 4794
. ; x< . 5 24 1.0/1.0/1.5/1.5 529.6
Fig.1 Explosive welding device & 24 L0/L0M0L0 4315
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Tab.l Parameters of stainless steel/aluminum/stainless 2 20 mm
steel/aluminum/stainless steel 5-layer composite plates 28 mm
/mm /mm
1 20 1.0/1.0/1.0/1.0 #
2 24 1.0/1.0/1.0/1.0 24mm 2
3* 28 1.0/1.0/1.0/1.0 #
e o O OLOAE 426.1 MPa 20mm 1 28 mm
5* 24 1.0/1.0/1.5/1.5 3*
6 24 1.0/1.0/1.0/1.0
Sl She 4 [ AR A S 2# 6#
1.2 EESHMREAE
/] !/
#ooa# #
5 2" 4" 5
2 1.0mm
# #
2mm/min 2 1.5mm 4
1 2 12.5% 2
F 3 15mm 5*
=3 1 # "
S 4 10.5% 2

1 o Pa F 24.3%
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Tab.4 Elongation of stainless steel/aluminum/stainless
steel/aluminum/stainless steel 5-layer composite plates before
and after explosion welding
/ / %
1060 304 . mm mm _ =k
A U, 304 - - - 55.2
2.2 EARWRAIGEE 1 20 1.0/1.0/1.0/1.0 428
3 2 24 1.0/1.0/1.0/1.0 448
3* 28 1.0/1.0/1.0/1.0 462
®3 THM//LFIN/ 8/ FHN5 BEEH 4 24 10LO0LOAS5 50.2
. BEEERIRRNGRE _ 5* 24 1010515 451
Tab.3 Tensile strength of stainless steel/aluminum/stainless 6" 24 1.0/1.0/1.0/1.0 437
steel/aluminum/stainless steel 5-layer composite plates before
and after explosion welding 4
/mm /mm Sy/MPa S 1 2* 3
1060 - - - 82.0 PR
304 - - - 534.0 5 6
1* 20 1.0/1.0/1.01.0 599.5
2 24 1.0/1.0/1.0/1.0 5625 5
3* 28 1.0/1.0/1.01.0 596.7
4 24 1.0/1.0/1.01.5 626.1
5 24 1.0/1.0/1.5/1.5 562.9
6" 24 1.0/1.0/1.0/1.0 558.6 1mm
3 2" 1.5mm 4* 44.8%
50.2% 12.05%
20mm 1*  28mm 3
599.5MPa  596.7MPa
24mm 2* 562.5MPa
o g 2.4 EARMBEKLEE
of 4t g
imm 2* 1.5mm 4* 5
562.5 MPa 626.1MPa 11.3%
2 3 1.5mm 5# %5 22%%%/%5/?6’%%@/55/25’%%%% 5 EEARIBIE
' YRR R MTE IR SR
o# 562.9MPa Tab.5 Cross-sectional shrinkage of stainless
steel/aluminum/stainless steel/aluminum/ stainless steel 5-layer
2 3 composite plates before and after explosion welding

2.3 EAHRBIEMHR

/mm /mm oy
1060 - - - 80.0
304 - - - 64.7
1* 20 1.0/1.0/1.0/1.0 16.8
2 24 1.0/1.0/1.0/1.0 17.2
3* 28 1.0/1.0/1.0/1.0 16.7
4 24 1.0/1.0/1.0/15 18.0
5* 24 1.0/1.0/1.5/15 16.0
6" 24 1.0/1.0/1.0/1.0 17.2
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