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Fig. 1 Experimental set-up for generation of plane
detonation wave
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Fig. 2 A typical streak camera record of detonation
wave (Mesh type : Meshl, PETN area :
47100mm?)
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Fig. 3 A typical discharge current wave measured
by Rogowskii coil (Mesh type: Meshl Deto-
nated area : 5200mm?)
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wire rows

Copper mesh Co

§o—DBridge wire
W, Copper thickness: 30pm

B(um) Wy(mm) Wy(mm) I(mm)
eshl 220 7 4 2
eshlb 110 7 4 2
eshlc 220 7 5 I
esh2a 220 6 4 2
esh2b 360 6 4 2
ire 8100~200 -7

Fig. 4 Tested copper mesh patterns and wire rows
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Fig. 5 Photomicrograph of typical PETN (Particle
size (Average value of ellipsoidal length) :
2.96 um)

— 228 —

Ay aiiMeshl AL, K& EiX104dmm (FF
T Am) x 50mm (§B) & L7 F7:PETNIX50mm x
50mm X 10mm®DZEMIcy vy ¥ VEM L7 BRE
BE1X0.44 x 10°~052 x 10°kg/m* CTA & L 2id i d o
2o FLRBERORGIIFRILE 20kV, RIPBR A
#195kA B I UKERIE 11kV, BREHAMYH 14.2kA
&Lz, ERTH LN BREOTHEYEE PETNRE
DREE Fig.6icF Ll 793706895 LBY,
NFIF PG CBBETEENBR W EXHLD
ol - THMERRBALELMHRGRER
TREEONEEH CEHNENNESVPETNG@ um
BE)EHUELTHVAZLE L,

4 Xyrany— 0%

TV, HAY V2B BROAREF<L:DIZH
BREOMER TR TR BERIRE L2, B
B ¥ /39 ¥ —232 712 Meshl (50 X 56mm, #2&E 7
F) B L UFITHEMAETI (P 100 ¢ m, BB 7mm, &
&56mm, WA 78) L BH LRRE Y, toeht
A A=Yy —%—% 25 (Imacon790) £ AT
a7 100ns TRIE L7 %, SHEROAEER
AEIS#BARHTEL AN —ERTOBRMEH T
ERLTBIF /TR 73BN RFEDOD
DL HEBERER (40 4 F, 8kJ, 20kV) THELH D
E—lETOFEHILE LN AEEHIHRY
IGA/sBES ThHH, ZIHYEM % Fig. 7R T,
EE LB EBY, FiTHARNOBHSRIBME
Lo AALNINEA Y VA CIIERTGLSHOEME
BTIRE-FIREBLTWAI LA FHDH, DL

(ns)

0 10 20 30 40 50 60 70 80 90 100

Particle size (um)
(Average value of ellipsoidal length)

z

‘g

§200 ¢

£ 180

2160

[

£ 140

§120

g 100

3 80 o2 ¢ Charge voltage
‘s 60 20xV

g_. 0Fe o ﬂi:{lgcvoltage
22

E

=0

a

2

E

<

Fig. 6 Arrival time jitter of detonation front (Simul-
taneity) vs. particle size of PETN (Average
value of ellipsoidal length)

KFEE&E



100ns

Fig. 7 Framing camera records of wire explosions
for the copper mesh (type Meshl) and wire
rows
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Fig. 8 Arrival time jitter of detonation front (Simul-
taneity) vs. detonated area

Kayaku Gakkaishi, Vol. 60, No. 5, 1999

0 a4 1
010020030040050060070Q
(kA/mm’)

Current / area of cross section //A

£

g (ns)

g4m ® Meshl

a2 | B Meshib

E 300 | ¢ Meshic

g g | A Mesh2a

§2M' ¥ Mesh2b

§ 0 Copper wire
rows

g 100 |

g ‘ L

k-]

Fig. 9 Arrival time jitter of detonation front (Simul-
taneity) vs. current / area of cross section
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Fig. 10 (a) Experimental set-up for generation of
PETN shell (b)a streak camera record
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Fig. 11 (a) Experimental set-up for flyer accelera-
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Development of large-area surface detonator using an etched copper
meshand its application

Takayuki ABE*, Masatake YOSHIDA®, Tetsuyuki HIROE**
Kazuhito FUJIWARA*, Hideo. MATSUO**

A large-area surface detonator has been developed using an etched copper mesh and
powder pentaerythritol tetranitrate (PETN). Five kinds of mesh patterns with zigzag bridge
wires are etched from copper film sheets and the PETN powders with several particle sizes
are prepared by recrystallization. The PETN charged into a shell or box with various area is
initiated with electrically exploded copper mesh or parallel copper wire-rows, and the gener-
ated detonation wave has been evaluated by the arrival time jitter obtained from the streak
camera record. The experimental results indicate that the flatter detonation front is generat-
ed in PETN with finer particle size, and the explosion of the selected mesh pattern has initiated
the PETN surface simultaneously, almost the same as that of the wire-rows. Moreover, the
mesh explosion technique has been applied to initiate a cylindrical PETN shell. The experi-
mental results indicate that the mesh initiation technology is applicable to produce one-dimen-
sional cylindrical imploding detonation by simultaneous surface initiation of cylindrical PETN
shell with an axial length long enough. Finally, a flyer acceleration system has been examined.
It becomes known that the PETN detonation initiated with the mesh explosion can accelerate
a polyethylene terephthalate (PET) flyer up to 28km/s.

(*Graduate School of Science and Technology. Kumamoto University, 2-39-1,

Kurokami, Kumamoto 860-8555, JAPAN
**National Institute of Materials and Chemical Research, 1-1 Higashi, Tsukuba,
Ibaraki 305-8565, JAPAN

***Department of Mechanical Engineering and Materials Science. Kumamoto Uni-
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