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Fig. 1 Schematic diagrams of explosive forming equipment.

Forming in press
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-Forming composition: HA5052-O t1.0
-Press kind: Mechanism press

-Press Cycle: 35cpm

-Lubrication: HT103 washing and lubricant

Fig. 2 Schematic diagram of press forming.
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Fig. 3 Total elongation versus strain rate of
aluminum alloys.
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Table 1 Chemical composition of A5052-O (wt%).

Table 2 Result of static tensile test of A5052-0.
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Fig. 4 Deformation result in case of type 1.
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Fig. 5 Deformation result in case of type 2.
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Fig. 6 Deformation result of static press forming.
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Fig. 9 Comparison of strain distribution.
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Fig. 7 Sectional form.

32BEDT L ARIEE DR

Fig. 6l2BH O 7LV AW TH SN i E St ToOEER
HWRERT, CORAEORKEERE E28mme 2, B
DT DM OB Do MBS N2T VI =7 26548
WO IRIAE 2TV, BERTE L ORBERETORE LI
&Lf%@%mg7LTTOHIiD§‘&ﬁ&%mwf

EORIEEPHN TV ARBEOLELD b, T3
ﬁAm£W@£%kEOTm/§#ﬁgwu&# Z %o

Fig. 8IZ 7V =W A& &KL D b M OAK X WSPFC340H
OB T VARG EOR R & BRI O &k R &
ZHBLAZLDTHD. ZOX X SPFC340HHM O e KK
WBELASORBEST VI = ABROEHERBICBE VT
LEOLNDLZT ENGTH D,

Fig. O3A B MO #E, #EICRKREOTAE &
D, BREBEEEEBEEO SV ARBEOFBREEZLELLD
DTHD,LECIET VI =Y AEEWOPILEEDL T
Hie ZNEBEMIIKDLETFTFRAFMERL TVDH, WH

# Explosive forming (L)

< Explosive forming (C)

e Press forming (L)

< Press forming (C)

¢ Press forming (SPFC340H)

0.6
03 O]
é @O\ i
; 0.4 % LI Plane [strain
) g‘>\ ok, 4
EOS % ¥ >
= % § > q;*'\
=02 ¢ A
< ®
2 ul{On @ \i.,%’ OF)
%
0 n L "

-03 -02 -01 00 01 02 03 04 05
Minimum major strain

Fig. 10 FLD chart of aluminum alloy forming.
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Fig. 11 Cross sectional shape of each forming.
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Fig. 12 Result of Vickers hardness test.
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Study of free forming of aluminum alloy
using underwater shock wave (1)
—Optimum conditions of aluminum alloy forming-

Takeshi Hinata*, Hirofumi lyama**, and Shigeru Itoh***

Recently, some automotive performance improvements are requested. Fuel expenses of the automotive greatly depend
on the weight of the car. The body material of the car is being replaced from iron with the aluminum alloy. However the
forming of the aluminum alloy is very difficult due to the limit of the forced restrictions. In this research, the explosive
forming of the aluminum alloy was carried out to improve their deformability. In this paper, a very high performance of
the explosive forming of the aluminum alloy is reported. Two methods of the explosive forming and conventional static
press forming test were carried out on the aluminum plate, A5052-O. As the result, the maximum bulge depth was 28
mm in case of the static press forming method, while the maximum bulge depth was 39 mm when the explosive forming
method with open type. In case of the explosive forming method, the strain and the bulge depth of the aluminum base
alloy plate were almost same as the steel plate experimental results obtained by the static press method.
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