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Explosive welding tests and property study on aluminum
alloy-pure aluminum-steel cladding plates

WANG Jian-min, ZHU Xi, LIU Run-quan
(College of Naval Architecture and Power, Naval Univ. of Engineering, Wuhan 430033, China)

Abstract; Aluminum alloy-pure aluminum steel cladding plates were manufactured by explosive wel-
ding,and the interface configuration, micro-hardness and mechanical performance were studied. The
results show that the sine wavy interface forms at the boundary between the aluminum alloy and pure
aluminum, while the wave between pure aluminum and steel is smaller. Mechanical property tests
show that the shearing strength of aluminum alloy-pure aluminum steel cladding plates reaches
75 MPa or more. Intermetallic compound forms and strong plastic deformation appear in the explosive
welding, which results in higher hardness at the boundary. Hardness value will decrease with an in-

crease in the distance from the boundary.
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1.1 REHH

KB 5083 BiERAEMR Q23S WAEM. HTFH-BEA L 5NERBHEERFLE—EHAE,
—BREBER-FAESWBERENMPRISER. BA BB RAL4E K BEE PR E
RO R AR R B A B P A 2 T B RS RRT R, AU B PR R
BIERE, UNESE- 48 NESRBEEREABEAERBHTRETR. REEHAE TR P E
SEERRT458 1 000 mm X120 mm X6 mm.1 050 mm X130 mmX 6 mm.,1 050 mmX 130 mm X
2 mm, WM RO ER 1 PR,
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Tab.1 Chemical composition of test materials

L C s P Si Mn Cu Mg Ti

Q235 0.17 0.023 0.032 0. 30 0.46

5083 0.50 0.42 0.10 5.24 0.15

1060 0.25 0. 03 0.05 0.03 0. 03
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(a) Parallel arrangement (b) Inclined arrangement
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Fig. 1 Schematic illustrations of explosive welding arrangement
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(a) KFEEMBEESE 48 -AREES (b) LRS- AR ERTFREESR
(a) Microstucture of aluminum alloy-pure aluminum— (b) Micrograph of pure aluminum-steel bonding
steel bonding interface at low magnification interface under electric microprobe
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(c) Microstucture of aluminum-steel bonding interface at high magnification
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Fig. 2 Micro-graphs of the aluminum alloy-aluminum-steel explosive cladding plate

AL '
600 4 250 4 Al Fe
100
200
400 4 »
a § 150 1 &
° ] 50
200 4 100 P
501 Fe
Fe Fe
F Fe M
T T T s e w‘-'.- eI efeerre q.ﬁﬂ_—ﬁw‘n‘.%
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Energy/kV Energy/kV Energy/kV

B3 5 Ak S o B BB 3

Fig. 3 Energy spectrum of the chemical composition near bonding interface
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Fig.4 Micro-hardness of samples
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WRYE GB6396-9( EEWMR AR L Z R R IR G & -AE- R ES RN ¥
TR, WAL RIMK 2 in, AR 2ALUEFESD %2 SO AE-RAENSERENEE

MEBRNEEGE- 8- FAESHRW AT YIRESE Tab.2 Shearing strength of samples
75MPa LLE, B FHRMEMEHER. ABREARL  ap wums/me  W0H/AN  HURE/MP.
HAZR5WNGS SR EARER . FEHYVBRELE A 9.96x7.20 5.52 77
HOEMdEY RABRAEHR, SsWEEEEERS B 10.02xX7.12 5. 54 8

C 10. 00X 7. 26 5.74 79

FhFA SR LG PHEXEMRL,ERZ TS5
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EZFINBMNEREN. Bt EHREE- 4B NESRVTIIRS . hSREL S ERHRL
RAEBHRERERMAEY RIFRAHH.
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