
Accepted Manuscript

A new concept of universal substitutive explosive welding

C. Choi, P. Tan, D. Ruan, B. Dixon

PII: S0264-1275(16)31440-X
DOI: doi: 10.1016/j.matdes.2016.11.053
Reference: JMADE 2489

To appear in: Materials & Design

Received date: 3 October 2016
Revised date: 3 November 2016
Accepted date: 14 November 2016

Please cite this article as: C. Choi, P. Tan, D. Ruan, B. Dixon , A new concept of universal
substitutive explosive welding. The address for the corresponding author was captured
as affiliation for all authors. Please check if appropriate. Jmade(2016), doi: 10.1016/
j.matdes.2016.11.053

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.matdes.2016.11.053
http://dx.doi.org/10.1016/j.matdes.2016.11.053
http://dx.doi.org/10.1016/j.matdes.2016.11.053


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

*Corresponding author. Tel: +61 3 9626 8801; email: C.Choi@dsto.defence.gov.au. 
 

 

A New Concept of Universal Substitutive Explosive Welding  

C. Choi
1*

, P. Tan
1
, D. Ruan

2
 and B. Dixon

1 

1
Defence Science and Technology Group,  

506 Lorimer St Fishermans Bend, VIC 3207, Australia 

2
Faculty of Science, Engineering and Technology, Swinburne University of Technology, 

John Street, Hawthorn, Australia 

 

 

ABSTRACT  

 This paper presents an innovative explosive welding technology, namely Universal 

Substitutive Explosive Welding technique, which was recently developed by Australian 

Defence Science and Technology Group to improve the survivability and mobility of 

military vehicles. The new technique is superior to the existing industrial explosive welding 

ones in terms of integrity, quality and stability. It is able to significantly upgrade the 

hardness upper limit of target material and ensure the perfect welding bond between the 

flyer (soft) and target (hard) panels without size limitation of target panel.  Experimental 

results show that using the new technique raised the ballistic velocity limit (V50) of the 

explosively welded panel by up to 20% and reduced the bulge depth (related to dynamic 

plasticity) significantly without any rupture or fragmentation issues. Charpy impact test on 

the sample fabricated by the new technique showed strong recovery effects with time with 

no transition temperature. 
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