
Chinese Physics C (HEP & NP) Vol. 32, Or.,Mar., 2008

íN>um'ÂBL§�1Æÿþ¢�ïÄ

�7
1)

pµ² 4� ©ïS

(I��E�Æ1>�Æ�ó§Æ� �â 410073)

Á� ©ÙÄk0�
íN>um'�n>4(�, HSFC-PRO�p��Å�Ì�5UëêÚ¦^

HSFC-PRO�p��Å?1íN>um'�ÂBL§�1Æÿþ¢��¢��O, ¿|^ANSYS^

�é>um'n>4�ÏL§?1·>|�[. ÐÚ¢�(JL², íN>um'ÂBL§�©�ü

��ã, =>u4��>4ÂB�2�K>4ÂB, ¢�(J�·>|�[(Ø��. TíN>um'

324ns��K>4®��ÂB�Ï, ÂBL§×�, ¿�ÂB�ÏL§310.5µs±þ, 0�4.5µs�m

S�K>4�m�>»s�g²wOr, 6�10.5µsS�>»s�g~f, �10.5µs��>»s�

f, íN>um'ÂB�ÏL§Ä�(å. ¢�y², �p��Å´ïÄm'¯�ÂB�>�ÏL§�

k�Ãã, �¢��?�ÚïÄpØm'ÂB�ÏL§¿Jpm'FØ5UJø
ë�.

'�c pØ>um' �>»s �p��Å ÓÚ>u

1 Úó

põÇóÀEâ¥, m'EâäkAÏ��/

 . §Ø=û½
óÀõÇC��ÑÑA5, $�´

óÀõÇXÚ¤}�'�. äkFÉ>Øp!�Ï>

6�!ÂB�òá!ËÄ�!>aÚ>{�!>4�

���ØÓ5U��«a.m'�ï�, ´óÀõÇ

Eâ¥��ïÄSN. íN>um'´|^íNÂ

BA5ó��m', Ï�Ù(�{ü!N´ö��`

:��
2��A^
[1—4]

.

�p��Å®2�A^u�¯�ÆÚ¬^�Æ+

�, �3B¦þ?SP¹m'ÂB�ÏL§, ´ïÄ

íNm'ÂBL§��1ÆÿþÃã.

2 ¢��O9nØ�[

¢�XÚÌ�díN>um'Ú�p��Åü

�Ü©|¤. íN>um'Ì�>>4�Ô��¥,

¥Ük��¾���>u>4, æ^kÅÀæ�¤ý

�ØåNì, ÏLo�7á\ò��m'(�;�¤

�N. Ì>4mY��10mm, >u4��»4mm�

¾� uüÌ>4�m, >u4¥¶�å$> >4

4.5mm, K1´{��60Ω�Y>{.

½>²7æ�¿>>{é27nFóÀ>Nì?1

¿>, ¿>�.�, dpaìÑÑ−8kV�>u&Ò,

¦m'×��Ï, Ó�¦>Nì�¤é{5K1��

>, K1þæ^´>N©Øì?1ÿþ, Ù©Ø'�

�1000. ²ÐÚu�, �>Nì¿>>Ø�8kV�, m

'�±½ó�.

� ¢ � ¿ ¦ ^ � I HSFC-PRO (High Speed

Framing Camera)�p��Å. T�p��Åk4�

MCP(�Ï��)�Orì�¬, �áÍ1�m3ns, �

31nsvm��me, �p�P¹4Ü÷ÌK���

1280×1024, 12BitÄ��;��. �Åk>>uÚ1

>uü«>u�ª, >>uIÏLTTL>² (5V)�

þ,÷>u, >uóÀþ,�m7L�u20ns. ¢�

C�ÙÛ�ã1, �p��Å��éOíN>um'

>4?1ûì. dã2, líN>um'K1þ²>

N©Øì�J��>>u&Ò>Ø4V!þ,÷��

20ns, ÎÜ�Å	Ü>>u�¦, �±?11Æÿþ

¢�.

ã 1 ¢�C�«¿ã

2008 – 01 – 07 Âv

1) E-mail:mentao1330@163.com

310 — 312



Or. �7�µíN>um'ÂBL§�1Æÿþ¢�ïÄ 311

ã 2 >um'>|©Ùã

Xã2¤«, ¦^ANSYS^�é>um'>|©

Ù?1�[, ã¥�ý��>4, >Ø10kV, mý>

4�/, >u4>Ø�4kV, >u4¥¶�å$> 

>4�C. d�[(J��, >u4��>4m|r

��, �kÂB�Ï.

3 ¢�(J9©Û

ÀJüÍ1�ª, 4�Ï��ò´�m©O��

�0, 8ns, 16ns, 24ns (=z�Ï�m�8nsm©ûì),

Í1�mþ���8ns, �ÅP¹
0�32nsëY�m

ãSíN>um'�ÂB�ÏL§. ã3´üÍ1�

ªeíN>um'ÂB�Ïì¡, l�ÅÏ�1¤û

�ì¡¥�±w�>u>4��>4ÄkÂB�Ï,

k�>»s�), ù´du>u4��>4�m>Ø

�6kV, >u4�K>4�m>Ø�4kV, �>u4

��>4k�Ï. 8ns�Ï�2¤û�ì¡�w�>u

4��>4m��>»sOr, ¿�>u4�K>4

m©ÂB�Ï, k'�f��>»s�). 16ns, 24ns

�Ï�3, 4�ì¡¥>u4�K>4m��>»s�

é�ì¡2²w�gOr, ¿�Ï�4ì¡¥>u4�

�K>4m��>»srÝÄ���, y²díN>

um'324ns��K>4®��ÂB�Ï.

ÀJVÍ1�ª, =z�Ï�Í1üg, �û�

lÌì¡, ��lÌì¡��mò´�g�1.5µs, Í

1�mþ�20ns. Xã4¤«, ¢�û���íN>

um'10.5µsSÂB�ÏL§�8Ìì¡, 1�14Ì

ì¡�oÏ�1�gÍ1�ì¡, 1�14Ìì¡�

1�gÍ1�ì¡, z���üÌì¡�Ó�Ï�¤

û�. d¢�ì¡¤«, 0�4.5µs�mS�K>4�

m�>»s�g²wOr, 6�10.5µsS�>»s

�g~f, �10.5µs��>»s�f, íN>um'

ÂB�ÏL§Ä�(å. ¢�y²Tm'�ÏL§±

Y10.5µs±þ.

ã 3 üÍ1�ªeíN>um'ÂB�Ïì¡

ã 4 VÍ1�ªeíN>um'ÂB�Ïì¡

HSFC-PRO�p��Å�3Ã{�Ø�48nsX

Úò´�m, ¢�¥d>um'�>u4ÚÑ�Å>

>u&Ò, �m'm©ÂB�48ns�Åâm©û�1

�Ìì¡, �ÅÃ{�m'�±ÓÚó�. ,	, ¢�

¥·�lm'�K1þÚ\�Å�	Ü>>u&Ò,

�m'�Ï�K1þ�>Øâ¦�Å>uûì, ØU

*	�m'm©ÂB�Ï����>y�. �Y¢�

¥·�[¦^�mò´u)ì, ÑÑü´>u&Ò,

�´&Ò>uíNm', �´&ÒJc48ns>u�p

��Å
[5, 6]

. ù�âU¦�Åý��±�m'ÓÚ>

u, û��ÂB�Ïå©����>»sì¡, �\

ïÄÙÔny�.

4 (Ø

�©æ^1Æÿþ�{ïÄíN>um'ÂB�

ÏL§. d�p��Å¤���B©þ?Ú�©þ?

m'ÂB�ÏL§ã��±wÑ, íN>um'ÂB

L§�©�ü��ã, ¢�(J�·>|�[(J�

ÎÜ, ¿�ÂBL§±Y�m311.5µs±þ. ¢�y

², 1Æÿþ�{´ïÄpØm'ÂB�ÏL§�k

�Ãã. �¢��?�ÚïÄpØm'ÂBL§�e


�½�nØÚ¢�Ä:.



312 Chinese Physics C (HEP & NP) Vol. 32

ë�©z(References)

1 LIU Xi-San. High Pulse Power Technology[M]. Bijing: Na-

tional Deference Industry Press, 2005 (in Chinese)

(4ân. põÇóÀEâ[M]. �®: I�ó�Ñ��, 2005)

2 WANG Ying. High Pulse Power Supply [M]. Beijing:

Atomic Energy Press, 1991 (in Chinese)

(�C. põÇóÀ>[M]. �®: �fUÑ��, 1991)

3 LI Zheng-Ying. Pusle Power Technology [M]. Beijing: Wa-

ter Resource and Electric Power Press, 1992 (in Chinese)

(o�¤. óÀõÇEâ[M]. �®: Y|>åÑ��, 1992)

4 LIANG Tian-Xue, CONG Pei-Tian, GUAN Ying et al.

High Voltage Apparatus, 2004, 40(2): 109—111 (in Chi-

nese)

(ùUÆ, m�U, 'L�. pØ>ì, 2004, 40(2): 109—111)

5 ZHANG Qiao-Gen, CHEN Qing-Guo, QIU Yu-Chang et

al. Advanced Technology of Electrical Engineering Energy,

2000, 20(1): 22—25 (in Chinese)

(Üz�, ��I, ¤
��. >ó>U#Eâ, 2000, 20(1):

22—25)

6 Krasik Ya E, Dunaevsky A, Felsteiner J. J. Appl. Phys.,

1999, 85(11): 7946—7951

Experimental Study of the Gas Triggered Switch’s Breakdown by

Optical Measurement

MEN Tao1) GAO Jing-Ming LIU Lie WEN Jian-Chun

(College of Photoelectric Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract In this paper the main technical data of the high speed camera (HSFC-PRO), components of gas triggered

switch and the primary experimental results of the breakdown of gas triggered switch using high speed camera are

introduced. Four photographs totaling in 24 nanoseconds in single trigger mode manifest that the breakdown consists

of two phases, which are the breakdowns of the trigger electrode with positive and negative electrode successively.

This phenomenon is consist with the electric field distribution simulation result with the help of the software ANSYS.

Eight photographs in double trigger mode prove that the breakdown time of the gas triggered switch is above 10.5

microseconds. The elementary results show that high speed camera is a very efficient apparatus to study the discharge

characteristics. This optical measuring technique is helpful to profoundly study the breakdown of high voltage switch.

More studies and experiments would be continued in future.
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