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Abstract

Al or Al-alloy have been known to be able to be claded on various materials by using
explosion welding process, however, the intermetallic layer frequently formed along the
interface have made this process very complicated. In this study, it was focussed to select the
process variables, which can get rid of interfacial layer in the Al-claded steel plate. As a result,
it was demonstrated that there was a certain range of explosive thickness which did not form the
intermetallic phase as well as the non-bonded area. On the other hand, ultasonic tests
performed for identifying the presence of interfacial layer nondestructively showed that it could
be applied for the intended purpose but its result was weakly related with the microstructural

quality of interface.
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Fig. 1 Experimental set-up for explosion welding
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Fig. 2 As-welded plate condition of AN10 and AN20
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Table 1. Detonation velocity measured by Dautriche
method”
Explosive height Detoantion velocity
10mm -
15mm 1,419 m/sec
20mm 1,550 m/sec
30mm 1,974 m/sec

Table 2. Experimental conditions of ultrasonic test
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Fig. 3 Typical pattern of ultrasonic test signals
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Table 3 Apparent condition of explosion-welded Al
clad plate
Specimen | Surface condition of Al Plate condition
AN 10 |as-initial condition flat but not welded
AN 15 | nearly initial condition | flat and fully welded
AN 20 | slightly damaged flat and fully welded
. slightly deformed
AN 30 | severcly demaged and fully welded

Fig. 4 Flattness of explosion welded plates of AN

15(top), AN20(middle) and AN30 (buttom)
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Fig. 5 Results of ultrasonic test
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Fig. 6 Optical micrograph taken along the Al/steel interface of AN30 specimen
(arrows indicate the detonation direction)
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Fig. 7 Various shapes of steel drops formed with
wave formation
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Fig. 8 X-ray analysis of second phase shown in

(@) SEM microghaph,
(¢) Al-mapping

(b) Fe-mapping and
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‘Stee' 500 um

Fig. 10 Optical micrograph of Al/steel interface
typically shown in AN15 and ANZ20
specimens. (this photo is taken from AN20
Specimen)

Fig. 11 SEM micrographs showing the details of Al/
steel interface of AN15
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