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Fig. 1 Schematic illustration of multilayered
explosive bonding.
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Table 1 Experimental details
Test driver plate multilayered plate  number of multilayered  SOD1 SOD2 SOD3
No. (thickness/ m) (thickness/rm) metal plates /om {om /rm
1 Cu(0.5) Cu(0.5) 6 1 i 1
2 Cu(2) Cu(0.5) 6 1 1 1
3 Cu(3) Cu(0.5) 6 1 i 1
4 Cu(2) Brass(0.5) 3 15 2 2
Cu(0.5) 2
5 Cu( Brass(0. 3) 3 1 1 1
Cu(0.3) 3 1 1
6 Cu(3) Cu(0.3) 3 2 2 0
Cu(0.3) 3

V4(detonation velocity of explosive) = 2300 m /s

SOD ; stand off distance thickness of explosive= 40m
Bk & BB EOM, £FMROM, LURUEEE7 wsggzi
v €A ORI E Y e MR % B 7o (Fig. 1B8]), *# -
RREORMizTablel t7RT., BARG O
booster i FTYHE DIRET, 000 m /s B DIRE T, BED
BEELEBILELDC LR BRE LTHVI, "

WEhiR s X OB L 2 £160m, (BE0mDHES X £ & s
UTEY AV, BB oRIEEI EBRBCT -;.‘-“ 600 S N
bt L% 2 6h 3BECEED & AFHEIC100mD % 00 o 3
I CRBHECERC DL, ST LS g, | &
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Fig. 2 Example of analytical results and
microstructure of multilaminate made
by multilayered explosive bonding(test
No. 1).
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Fig. 3 Variation of wave length with the change of
driver plate thickness ((a) ; test No. 1, (b);
test No. 2, and (c) ; test No. 3).
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Fig. 4 Effect of driver plate thickness on the change of analytical plate velocity

and kinetic energy lost in collision.
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Fig. 5 Analytical results and microsturcture in
test No. 4.
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Fig. 6 Analytical results and microstructure
in test No. 5.
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Fig. 7 Alternative wavy interfaces produced in multilayered metal
plates by changing thickness of each plate(test No. 6).
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Fig. 8 Analytical results and experimental
wave length in test No. 6.

RTLHGHINEL, | mBEoSBRIRCHRETHS
BIRRKES{EBTTIEXRLTV5, FHRICE
B BIRBIMNI2350~440m /s & K B oL it io v aAs,
Hoht-REOELZREBL T\ -5 &B850. 3mK
DLOIFRTEEEE | BOLOBRTHESR
TRPYIBREXEESHANLD, ShizEEIL3.3TH
Nk o, BEMAKECKBITAEV5F L h%
GRTHLE{RAEIND, THbLLEBROREN
Tt hig, AKERBIREh 5B\ MM
Bl noRMMzEST5((1")R), #->To0iBE,
0.3mé | mD SFBHRISHHRT 584 CH 3 fEEREN
Ricd- kicte s,

3.6 ERIRN¥—HikéRORORZDOIE
ARRICBTHHRICH S EB=* 4 ¥ -HK
(AKE) L ¥ 0oB§th% Fig. 912 % & B TRT, Eb
O — 212 Al-Hassani 6 2 O R C, AHRHER
RESOBREERL T, A—DAKEILXH LTS)
PNECERERLTB,
EehDMAHiL 2 WHOBRORKRLRLIZLDTH
h, BRARCRLLSBBUSORE & iE—FT
SR LTVA,

Fig. 9% Al-Hassani 6 ' D4 L FHRIZAKE &

—160—

05, Nﬁwmﬁ;/
0.4 " .
£ /
0.3} !
~
£
guz /
: | /.
3 welding of
A ® two plates
/;? o Welding of
) ) multll.ayered.plates
0 2 4 6 8x0°
AKE 7/ )-m?

Fig. 9 Relation between kinetic energy lost in
collision (AKE) and wave length.
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Regulation of the Wavy Interface Structure in Multilayered

Explosive Bonding

by Kazuyuki HOKAMOTO®, Masahiro FUJITA*, Akira CHIBA**
RUAN Li-Qun*** and Susumu URAGAMI***

We analyzed the multilayered explosive bonding parameters by using finite differen-
tial method, and indicated the effect of the bonding parameters on the wave length in bond-

ed interfaces.

Uniform wave structures from explosive to anvil side are obtained by regulating the
following experimental conditions. (1) Place the multilayered metal plates at the region
which the effect of acceleration from detonating gas pressure is appropriately large.(2)
Use thick driver plate relative to the multilayered plates. (3) Keep mass of the multilayered

plates per unit area constant.

It is confirmed that the wave length in bonded interfaces are proportional to the kinetic
energy lost at each collision. In the case of the thickness of the multilayered plates are dif-
ferent, uniform wave structures are not obtained because of the amount of kinetic energy

lost are not constant.

(*Department of Mechanical Engineering, Faculty of Engineering, Kumamoto
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**Department of Materials Science and Resource Engineering, Faculty of
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