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Current transfer by an opening switch : S1
and a closing switch : S2
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Fig. 2 Schematics of explosive opening Switch
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Table 1 Experimental Conditions
Open Die(Cutting Edge)
Experiment Current Material Number** A B C Initiation
(kA) of Plates | (m) | (em) | (exa) Method
A 17.2 PC.* 5 13 | 6.5] 1.5 I
B 15.5 Teflon 5 13 | 6.5 1.5 1
C 15.2 Al,O,; 5 13 16.01 2.0 i
3] 15.9 AlLO, 2 13 |30.0] 2.0 1
E 39.3 AlLO, 5 13 ] 6.0 2.0 I
F 40.0 ALO;, 5 13 | 6.0 | 2.0 I

* Polycarbonate
**Including two plates at both ends.

//\

(1)
Fig. 3 Schematics of two Initiation methods
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Fig. 5 Performance data from experiment Cand E

DEEHORERME,IH 4 ~5pusBTHY, BN
BAtEH SR T X TiX10~30ps DBFM X E LI, O
MoRBEEFIZIL, BHFfoY - 27¥RIBTe%
ol  HBABR L ER T 585 0 2 SO
HBEELTEDHH, BEEROABRIN - 2HDK
BiabrhTWaERELbhs, 743298l
TR P TH HIROEBITRT 5 DI BT 5650 %
BELTA =9 AROBREKM S Gurey DK ES
REotBiibatihdustid, oTASL » ¥
TBERBIZIP LEOER HROHRILFZIEID
nit, EHEIMOBRTHHEELOIE, KRET
i, 74§29 A EOEBHNY 6 #1152 OBH
fRCEAL, ERBRAGTCOBEBIELHE L,
Fig. 5 Ci2, BB H#) 6 psiRIZERC, ED
MENRC = 2 (i R4, OB CORI, RE,
EHOMERRRCHETHE, EORRENCOH
2.7t Thrord L, BERCOMLIECHY, E
DIEFLICOEFLUTIZL » TV B, AERTOT
v i =y aFOEHEERIR—THH06, b LAS
5 FEFOMMMN T 1 § = ¥ ROTTT & BEH
R LTV 561, EHERRMOINTHE LE
RROEMEHILE Ciz e 5121 TH 5, Fig. 508
Bz A d 5 FEANREIZLAZ{KELTVS E
*RL, EFOMCET SR 1, FRELERHNT -
SBHCBELTVSTEENSLBAS,

Fig. 6 3 F}OHBELT, £V p—HFk—}, 77

Kogyé Kayaku, Vol. 50, No. 7, 1989

[ X

<

VOLTAGE (kV)
S/{

RESISTANCE (2)
P
én

| s
0.0 / P
0 5 10 15
TIME (us)

Fig. 6 Time dependence of voitage and resistance

calculated from experiment A, Band C

2(A)
D//‘”’\-M’
a3 ! /
E o © :
4] 3
0.5 / '
S
0.0,
0 5 10 15
TIME Cus)

Fig. 7 (A) Resistance data from experiment C and
D. (B) Resistance data from experiment E

and F.

ayv, TrireBvilhe(RRA B C)TtorS
» FRELIEHRYRLICLDOTHS, Fig.60&RI,
RS v~ Ay ANFL e Hicy, RE, B E
LY—2fENELIMMT B ERRLTVS, 74
129 AR LT — 2 75 X~thieflih WL,
BEEOZTIZHECA L AOROMBMA~ETE LT
(iI¥thn, FHSOERI ) IVWBEREROE
eI K EL B LTFRENRD, > THOEHRS ~
=& v AHNHVE, BHEROK S OMNPHEN
OMPHBELLD, 2T OEGMAMMTS &
5TAMERAE A GID, FLRELLT -2 75X~
PZF 7 v RRY =R - OFRNANBAL,
BROMMENL TV5EELH 2,
RALHHOAL A, BHEROEBRBOLLE

—595—



fbxeBH50lE%, Fig 7izmt, A, HLE
DHADEBE LB IHE(HRRCLD) DAL 5+
THH, BOREBBHELYELHE(RREELF)TH
5, JoWBESEML 225, Eior—-2
AIXES U TFIZL 55— 2 ¥ TOIL L EA HEFE]
IES LV, Szl FEeicty, 7o
=Y ARORHBHMT, 9 LEERO AR T,
3.3us OB S 3 &, PERBOBE LN,
REMLEND - 2fliIRES LV 00, IhE
2 ORI BICRL T 5B R TR LI, ADOFR
13, AOBBEBET &7 i=valLLL
753 XA~DREMRHIEY LIz L ¥, 1B, K
o6 RI8 LS 0B H RO MM, T
BEOBAICENTECIZLS - v ThFhRR
LT3 e¢FELbAS,
FEHHReBEH =R ¥ —WHDAL , 5V 7IZE
AT 5848 100kA L EOBHEMIENLLETH D,
fAFLOBEEYERTILE, 21, 5Kk ~2
fixl0nQ~1Q, 5 EL BRI | ps~ Hl0usD
BITHETEACENBT LY, ARRTHRBZIAL
BXK4OKATHOAS , FIHUCB L Tk 7 — 2 AN
BI& LTV B ulfEM A S v, BP0 MRi-RL T
WL s BT 5 LIz TEieL, LL, 8L
BoRik - HECeEBHEOREIRIZL Y, 100kALLE
TCOENBEBYHSBREHBDT 5 LRTEL Bbh,
RALEHPRTE S,
BEOBHERVERSL, 21 5 +ERYHODHD
RS 4—-s BRI, BRIhD R , FHIECKT
U TREDOHMORNHPLETH D, A1 » IO
ZHEA DB E10ps Ll Eic TR DA, B
v ABIZ L HPHRRIL T L OB, #R
EROKEILHIRIA[ETH S,

¥ B
BRECLBTMLBEER S5 HRIC X 5 KBHH
BB X T\, KoMBRBr,

1. BAK40RA DK 4 10~30us DBFH TR LI
i i N - 3 S

2. AAM 5 FEFOBHEEREHMEFEL L
h, A L, FEFNPLEACRETS7-20
FEBAL TV ATEENELOIS,

3. A1, FENOBHMELRSRBIROETR RIS
LRESCHRFL TR D, THRBOELEEN R
1 5 FIRNEHBICKBR LTV 5 ¢F 265,

{. HFLAOHE-BPROFIRZE Y 21 , FI’I
BHROTENTETCHY, BB =1+ F—-F~
DAL TE S,

X ®|R

1) A. L. Pavlovskii, V. A, Vasyukov, and A. S.
Russkov, Sov. Tech. Phys. Lett. 3 (8), p320
(1977)

2) J. H. Goforth, R. S. Caird, et al., Report of Los
Alamos National Laboratory LA-UR-87-2101,
(Proceedings of the 6th IEEE Pulsed Power Con-
ference (1987))

3) BEFESEHRE (T3B)M247 45 (1987)

4) K. H. Schoenbach, M. Kristiansen and G.
Schaefer, Proceedings of the IEEE, 72 (8),
p1019 (1987)

5) @k M, mEE=, BRB=, f, TE$4e
EHASRAE, 510, p1657 (1988)

6) AR M, ANE=, FHER, b, TG
SEMEIFEEELRIMBE R, pl21(1988)

7) IEEE Transactions on MAGNETICS, MAG-22 (6)

8) R.W.Gurney, BRL Report 405 (1943)

- ¥



Explosive-driven high current opening switch

by shu USUBA, yozo KAKUDATE®, masatake YOSHIDA*,
katsutoshi AOKI*, katsumi TANAKA®*, shyuzo FUJTIWARA®*,
masahiro MIYAMOTO**, minoru DEN***, and akira KUBOTA****

Performance of explosive—driven high current opening switches has been in-
vestigated. Electric currents up to 40 kA were interrupted by explosive deformation of con-
ductors. Observed switch resistance was strongly dependent on both opening current and -
deforming condition. This suggested that resistance increase was caused mainly by initia-
tion and following deformation of arc current in the switch. Feasibility of the switch in use
with the inductive energy storage was discussed.

(*National Chemical Laboratory for Industry, Tsukuba, Ibaraki 305, JAPAN

**Fuji Electric Corporate Research and Development, Ltd., Yawata-Kaigandori,

Ichihara, Chiba 290, JAPAN
***Nichicon Corporation, Karasuma, Oikedori, Nakagyo, Kyoto 674, JAPAN
****Asahi Chemical Industry Co., Ltd.,, 1—1 Uchisaiwaicho, 1-chome,
Chiyodaku, Tokyo 100, JAPAN

—597— IRKE





