BITHE B5H WO Ot 5 K OF K Vol. 17,No. 5

2005 %€ 5 A HIGH POWER LASER AND PARTICLE BEAMS May, 2005

XEHRS: 1001-4322(2005)05-0761-04

MEKNRG ps AEEETFXEHAR

KEK, HEE, KERE Mex, #He, AR#
CHBTREHEARKSE o B2 S TRESR, BH KY 410079

B OE: RAANFERAMEBEERER.FRT s EREMEKNRHFERIR HMERERHET
TAHMITE. EREH EKNRERRFFRRYLRP HET AN REFHERS Martin ARXYH. M
EAN RS TSRS ENH TN, 5B ES Mirza E4ELHRIEENAMNENESKUR. B\
LRERESHTENERYANREFHREREENXERR., XA RME, §ERFRRREHE, B
ASENEBE AT UREKN AR EREGFEN.

ERHE: MEANMFE; RBEELEF; psREHR

hES%EE: TL503 TWIRIAE: A

SRR RAN FRHERABMESEH D EHBERIBENEERRERZ —. ROBBERAL
RBRERE TR A 23 AARE AL ARG R . F7E 20 4 70 4484, Mirza 7 Miller
RO HNER LR LK, KA REEHE E SHEp 9 1/8 WRERIE L, B Eccp*5 , fi ity ol 1, E
AREANFHEHR AR TN BRI REKHY RE DB, AAEEHRALEL. HR Miller 25X
4 9 FHIRAE % E T 5 2 ¢ Martin AR F Lupton A3 4t M2 R 2 HIR K, BT LA BBEX KSR
HEMER S AT H— SR, ERE LRSS RARKERERAT T E ns FTRKA T F 0 ERL
BIL, TR RIEL T AN BMERAR QT EMARE, ARGBEBENRNNIEERBEE., XE%E
PR T ps RITAKA BB A S F KA R SRR T — 559,

AR AR SRR REETAN BHEMERN LR . TP ABENFTRAMRERER GFHERREA
B RS B T BRI 00 25 K, TR A A8 R 2 288 ot 28 FE 28 %4 7K A R Rl e AR SR AT TR, SRR B[] O s R
TRGRA LKA BB TE REK BT RESE .

1 TRRERFTHEHER
1.1 XERE

ARG S LREERAFEENE L iR, SREEFEHVEEELEAS C . BIEZEEE
B MEFEK ARG EEFRLCEAGHEEMEREAR. ZEREHDME 0GRS A 413 pHM
2.694 mH, 384 RBCH 0. 739, BRpF R FRER, HKE L=51. 68 cm, A4 r,=8.34 ecm S ¥R o=
10. 165 cm, B4R B BE d=1. 825 cm, SME A BRAR AR GE X N 7/R 33538 8 13 14 3758 90 %6385 B9 stk | BD
A=1 780 cm?,HLFH R=9.2 kQ,H% C=8.6 nF. BRIt AGFHME R, 8T 4 5% ER BT AT & E 2
HEEREE T K. EBFREEKBERRELEE, LRATHEMERET 10~20 MQ - cm, fEREEL XK
4v BEHN TS FE LSS BN, LA VR 5 98 FE BRI i 25 5 AT B, R EE K/ BN 3 55 % EE 28, 8 EE 8 R I ER 4K T » X
RiEEIE N 101. 325 kPa, i TFAF . Z&MEFHHOHEE, MERBEIT 20X101. 325 kPa, HiTHFLBAH, TR
PEEER AR C FAIIEHIER 20 kV, RN AR, M EES. KRGEFEEMAKEHES EHUE,
WE 1) R,
1.2 XREH

B E4r B4 (1,3,6,13 #1 16) X 101. 325 kPa, #7MEK N R FL R, HFEEREB WA 2 Fin. &
B 2 W] L, B 2 IR A b0, o 5 e T R o o 6 1) KR DA T8 B T 2 B i 5 Z IR B B B]) 338 A

FE1AHTMEKNREREBE p FHHFEE U MA BB 0 GE KRG Lo ER TEER
FE63% B4 R 52 OB ED) , B e Fo e B B) (R T D R 1T L, BB B Ep RO 0, KA SR il

* R E#E:2004-11-26;  #iT B #1:2005-03-04
BLWHEHFK 863 i H R BIRE
EEEMFARON80— ), B, AHEB A, HITRE, TENFK P EBEARPS  E-mail: successchang@163. com,



762 B ¥ X 5 m T K E-BYE -

resistant voltage divider

oscilloscope
_trigger switch

> u

.8
C,
icapacitors >
P 7/
transformer ===
b)

Fig. 1 Setup(a) and sketch map(b) of breakdown experiment for coaxial electrodes
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Table 1 Breakdown voltage and effective time

._E for pressurized water dielectric
zZt S p/101.325 kPa  Uw/kV t/ps ter/pes
0 : 5 N ]
I 1 261 % 101325 RPHH
o | | 3x101325kPs | 1 250.4 5.92 1.56
k] 6 X 101325kPa. " '
3 =13 X 101.325 kPa 3 284.3 7.44 2.88
> —~16 X 101.325 kPa

S 6 302.9 7.52 2.92

: : 13 328.2 8.00 3.20

time 2.00 ps / div
16 346.9 8.08 3.24

Fig. 2 Waveform of breakdown voltage for pressurized water dielectric
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Table 2 Experimental and theoretical breakdown stress and their additional magnitude for pressurized water dielectric

/101,325 kPa ty/pis £ 3 Bu B Bu B n% o av
/(kVeem™) /(kVeem™) /(kVeem™™) /(kVeem™) /(kVecem™)
1 1.56 124.5 122.4 127.5 275.5 144. 4 0 0 1.7
3 2.88 141, 3 — — 343.4 168. 6 16.7 14.7 3.5
6 2.92 150. 6 — — 373.6 180.0 24.7 25.1 1.4
13 3.20 163.2 — — 405, 3 198.1 37.2 37.8 1.3
16 3.24 168.2 — - 415.1 204. 6 41.7 41.4 2.0
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Fig. 4 Breakdown stress vs pressure
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Investigation of high electrical breakdown for pressurized
water dielectric with microsecond charging

ZHANG Zi-cheng, YANG Jian-hua, ZHANG Jian-de, LIU Jin-liang, PU Jin-fei, LIU Zhen-xiang
(College o f Opotoelectric Science and Enginnering ,
National University of Defense Technology, Changsha 410073, China)

Abstract: By means of a coaxial apparatus, a high electrical breakdown experiment for pressurized water dielectric with mi-
crosecond charging was carried out. The experimental results were presented and analyzed. The conclusions are as follows: (1)
breakdown for water dielectric initiates at the positive electrode; (2) observed breakdown stress at constant pressure is in good a-
greement with Martin formula; (3) primary mechanism to improve electrical breakdown strength for pressurized water dielectric is
that, bubbles on the surface of electrodes is compressed by pressurization and the number of the bubbles is reduced.
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