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Abstract: The bonding interfaces of explosive welded aluminum-steel plates were analyzed by means of
metallographic microscope and electron probe micre-analyzer( EPM A). T he results indicated that the
bonding interfaces of aluminum-steel was of straight shape and brittle layers were produced at the in-
terfaces and in which some micre-cracking were observed. During explosive welding, a thin metal lay
er near the interfaces was melted with the explosive energy and plastic deformation was found on the
grains at theinterfaces. A 5Hm diffusion distance was found on the both sides of base metals at the d+
rect bonding interfaces. It was analyzed that the characteristics of explosive welding technology and
physical characteristics of aluminum and steel decided the micre-structure of the aluminum-steel bond-
ing interfaces. Furthermore, the effects on the bonding strength of aluminum-steel were discussed.
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Table 1 Chemical com positions of the test materials(mass fraction/ %)
Material C S P Si Mn Cu Mg Ti Ni Cr Others
A 0.120.20  <0.045 <0. 045 0.30  0.36:0.70
B 0.12 <0. 035 <0. 035 0.81.1 0.50.8 0.40.6 0.50.8 0.60.9
C 0.12 <0. 020 <0. 035 0.8 2.0 0.02-0.15 9.6-11.0 17.619.0
LF5 0.5 0.30.6 0.1 4.85.5 Fe: 0.5
L2 0.25 0.03 0. 05 0.03 0.03
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Fig. 1 Macro-configuration of bonding interfaces of Al/steel explosive cladding
(@) matrix: steel A; (b) matrix: steel B; (¢) matrix: steel C
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2 1A 4% Table 2 Compositions of the bonding
Fig.2 Micre-structure of bonding interfaces of interfaces ( atom fraction/ %)
Al/steel A etched by 4% nitric acid alcohol
1 2 3 4
Al Fe Al Fe Al Fe Al  Fe
3 / /
a 0 100 29.87 70.13 65.98 34.02 100 0
2 2
b 0 100 61.67 38.23 49.11 50.89 100 0
/ c 0 100 64.11 35.89 25.37 74.63 100 0
d 62.32 37.68 - - - - - -
, , 50~ 100Hm
2 4 , / ,
’ - 5 (
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Fig.3 The second electric photos of the Al/steel explosive cladding bonding interfaces

(a) matrix: steel A; (b) matrix: steel B; (¢) matrix: steel C
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4 / (a) Al+ steel A; (b) Al+ steel B; (¢) Al+ steel C; (d) Al+ steel C
Fig. 4 Morphology of the Al/steel explosive cladding bonding interfaces
(a) Al+ steel A; (b) Al+ steel B; (c¢) Al+ steel C; (d) Al+ steel C
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Fig. 5 Diffusion curves of the bonding boundary between aluminum and steel A
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