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Fig. 1 Three-layer structure

of metal surface
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Fig. 2 Principle of electric probe measuring technology circuit
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Fig. 4 Principle of step-signal electric probe
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Fig. 6 Comparison between the step-signal electric probe and the impulse-signal ones
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4 B ZH

xS

Pt TR T OO A AE TR IR BT B B BR AR 5 AL AR BT IR B R T R R SR B 1 B BR A S L AR

0 3 AR RE A8 T3 W s S5 400 J5 ) T I R 4 T A i )22 B B I i e 1 TR AR S v R B2 IR S ) o

YT AT I )0 0 [R) R ) T B BRAR S AR AT (R S T 2 R S P A XM

Bk 1 B BRAT 5 A PR B BR AT 5 08 8 B 220 %58 17 T 4 D A i k2 L ST A A B2, B ERAR S AR

FEAAE AR EA /N AR BRI T 52 2 45 40 < B A i 2 A JR A0

S 30k

[1] CHEN Yongtao, HU Haibo, TANG Tiegang, et al. Experimental study of ejecta from shock melted lead[]].
Journal of Applied Physics, 2012,111:053509.

[2] DURAND O, SOULARD L. Power law and exponential ejecta size distributions from the dynamic fragmentation of
shock-loaded cu and sn metals under melt conditions[ J]. Journal of Applied Physics, 2013,114:194902.

[3] BUTTLER W T, ORO D M, OLSON R T, et al. Second shock ejecta measurement with an explosive driven two-
shockwave drive[J]]. Journal of Applied Physics, 2014,116:103519.

[4] HOLTKAMP D B, CLARK D A, FERM E N. et al. A survey of high explosive-induced damage and spall in se-
lected metals using proton radiography[ C]J// Shock Compression of Condensed Matter, 2003:477-482.

(5] 5RE% T UL 2 b 5 AT AR IR S T 4 K2 0 Rl X B 34T o SR TS (1], R B 2240, 2013, 27(6) : 884~
886.
ZHANG Chongyu, HU Haibo, LI Qingzhong, et, al. Experimental study on dynamic behavior of the collision re-



2 14 SCE U A AT U U BT S B B BR A S A R Tl R 315

#

gion of lead tube driven by cylinderical implosion[ J]. Chinese Journal of High Pressure Physics, 2013,27(6) :884-
886.
(6]  BIEF. BIES oy s AR LML JE 5 [ B Tolk th it . 2006 :71-106.
(7] A MoK B, 45 2 ) OG5 D0 2 28 490 R0 R R 30 R Tl B D0 o v f9 B2 D % b (). 8 P o B 241
2012,26(5):571-576.
JIN Shan, CHEN Yongtao, TANG Tiegang, et al. Comparison of multi-channel visar and electric probe technology
in measuring free-surface velocity of metal flyer[J]. Chinese Journal of High Pressure Physics, 2012,26(5):571-
576.
(81 Fhoicsit, faf B, 3R — Bl e A B Mgk 0 ek D7 3 (7). &5 RE BB, 2012,20(3) - 329-332.
SUN Yonggiang, HE Zhi, WANG Jun. a precision experiment method of measurement detonation velocity[]].
Chinese Journal of Energetic Materials, 2012,20(3) :329-332.
(9] MWK LA, EREG 5. whdi Um0 205 S B AR SB[ ] & R 9 #1224, 2000, 14 (4) £ 285-
290.
TANG Jingyou, WU Shaozhen, WANG Fanhou, et al. The effect of shock heated gaseous helium and argon on pin
shorting[ J]. Chinese Journal of High Pressure Physics, 2000,14(4) :285-290.
[10]  #i%7 . 5360, SR T L0, %5, 431 S80S Y S M A8 A0 0T Ik v 1l o0 28 1 32 i [T . &5 e 2 25 BE T 3, 2014.(2) 1 62-67.
(110 #4782 Hk . Mok 3 . 55 40 1 2805 2 SV or i R K e TR 0 v B S g v A LT ). 424 R, 2015, 34(8) +5-11.
HU Yang. HU Meie. CHEN Yongtao. et al. Effect of distribution parameter and insulativity on electric probe
pulse-generating circuit[J]. Measurement & Control Technology, 2015,34(8) :5-11.
[12]  EHh, EM. R RSB h RS9 20 0510, & R B 2= 4, 2004, 18(1) : 94-96.
WANG Wei, WANG Xiang. Research on the precursor gas accompanied with the launch of two-stage gas gun[]J].
Chinese Journal of High Pressure Physics, 2004,18(1) :94-96.
[13]  EH. 0T H 0 Ak T, 45, S8 bk ob b0 25 15 5 I8 S v LT, i FE W 324 41, 2005, 19(3) : 279-283.
WANG Xiang, JIA Lufeng, FU Qiuwei, et al. Broad pulse forming circuit and its application[ J]. Chinese Journal
of High Pressure Physics, 2005,19(3) :279-283.

A step-signal electirc probe technology for recognising
the front surface of micro-spall

WEN Xuefeng, WANG Xiaoyan, WANG Jian, HONG Renkai,
HU Yang, CHEN Yongtao
(Institute of Fluid Physics, China Academy of Engineering Physics,
Mianyang 621999, Sichuan, China)

Abstract: Effected by micro-jetting, the usual measuring technologies are hard to recognise the front
surface of micro-spall of a metal sample that is of complex structure. In this paper, a step-signal elec-
tric-probe measuring technology is proposed to solve this problem. The abnormal discharging phe-
nomenon of the conventional electric probe is analyzed under the effect of micro-jetting and the step-
signal producing circuit is designed. Explosive load experiments on Sn metal samples are carried out.
The discharging signals of the conventional electric probe and step signal electric probe are compared
and the useful information of the step signal is analyzed. Compared to X-ray photograph, we get that
the position where the high voltage of step signal responses is the front surface of micro-spall. The re-
sults of the experiment show that the step-signal electric probe is able to distinguish the effect of mi-
cro-jetting and recognise the front surface of micro-spall of the metal samples under explosive load.
Keywords: information processing technology; micro-spall; electric probe; step signal
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