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Fig.2 An example of SCB device (a) side view (b) top view
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Fig.4 The evolution of SCB's voltage,

voltage
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current and luminous intensity vs. time
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Fig.5 The evolution of SCB consumed power and energy vs time
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Table 1 Enthalpy change of silicon bridge with different time

average of enthalpy
time consumed energy of SCB /m] SCB's consumed change of

energy /mJ SCB /m]
t 0.40 0.44 0.42 0.39 0.38 0.40 0.26
b 0.96 1.04 1.04 1.12 1.13 1.06 0.68
3 5.69 5.63 5.84 5.77 6.11 5.81 3.72




566 &3

b
or

L7 %16 &

T M B SCB R FEIARAS By BEi kg s

SCB [#] AH T itk 216 k51985 72
Ql:Cpxmx(tmh—tO) (1)

FEAL I RO HE AL N

0, =AH,, xn (2)
SCB & AL 2 Wk LAY RS 28 2
Q; =C, xmx(t,, —t,.,) (3)
AT FRHEAZ
Q,=AH, xn (4)
HL B RERY RS 22 0
Qs=(q, +E,) xJiT%H (5)

Arpr,m 2y SCB #F X BT &, n W IXBE R B, Ak b
¥ C, =700 J/kg - K,AH,, =50.55 kJ - mol "' JAH, =
384.22 kJ - mol ' EEJR TR 5.0 x 107 em 7 BEJR
N 2.328 g - om BT IEARE ¢, =4.05 ev, AR
R E, =1.12 eV,t,, = 1687 K, 1, =2628 K,¢, =
298 K", SCB i R~} 47 90 m x 300 pum x2 pm,

RA(L) ~ (5) 5 A 15 SCB FEA [A]AH 22 By B 3ilie
THAENAE &

Q,=0.122 mJ; Q, =0.226 mJ; Q, =0.083 mJ;
Q,=1.719 mJ; Q, =2.233 m]

P S 56 50 H M e TSN 7R s 9 B SR A1 A
SCB Hy LN

ﬁﬁ%%$=%%4znm%=mq%

2

(] B AT 753 SCB 72 A ] i 220 (9 <AL AR L g %, HL
REE W2 2,

®2 AFFEFESCBRBERE.SE BEXR
Table 2 Melting-ratio, vaporizing-ratio and

ionizing-ratio of SCB at different time

time t t, 1y

enthalpy change of SCB /m] 0.26 0.68 3.72

ratio of SCB's melting ratio vaporizing ratio ionizing ratio
enthalpy change /% 61.1 14.5 70.3
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Measurement and Calculation for SCB Electro-explosion Energy Conversion Features

ZHANG Wen-chao, YE Jia-hai, QIN Zhi-chun, ZHOU Bin, TIAN Gui-rong, XU Zhen-xiang
( School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: The changes of current, voltage and light intensity of semiconductor bridge ( SCB) with discharge time under capacitor
energy supply excitation were conducted. The electro-explosion energy conversion processes and phase changes for SCB were
analyzed based from the electric energy input and enthalpy change theoretical calculation. Results show that melting ratio, vaporizing
ratio and ionizing-ratio of SCB are 61. 1% ,14. 5% and 70. 3% at 2. 18 ps,3. 48 ps, and 17. 60 ps respectively when the
capacitance is 22 pF and the charging voltage is 45 V.
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Theoretical Study on Relationship Between Structures and Properties of Pyrazole Compounds

YIN Ming', SHU Yuan-jie', XIONG Ying', LUO Shi-kai', LONG Xin-ping®, ZHU Zu-liang®, DU Jun-liang’
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China;
2. China Academy of Engineering Physics, Mianyang 621900, China;
3. School of Materials Science and Engineering, SUST, Mianyang 621010, China)

Abstract: Structures of pyrazole compounds were constructed and their energetic properties were studied theoretically. For 9
pyrazole compounds,their geometry and electronic structures were analyzed by means of natural bond orbital (NBO) theory; their
reactivity was analyzed by electrostatic potential distributions, heats of formation and Bader density were also calculated. After that,
detonation velocities and Chapman-Jouguet pressures of these compounds were given by means of VLW equation. Results show that
there is some aromaticity in the ring of pyrazole compounds,also there is some linear relationship between total energy, density and
the number of amine groups respectively. Calculated detonation velocities of these compounds are more than 8.0 km - s~ ' which
indicate that these compounds are very good potential energetic materials.

Key words: physical chemistry; energetic materials; theoretical study; derivative of pyrazolo[4,3-c] pyrazole; structure and

property ; detonation performance





