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Table 1 Types and lifetime ranges of positron annihilation

number of annihilation

variety photons lifetime/ns
e” free annihilation 2y 0.1-0.2
e’ capture annihilation 2y 0.2-0.4
p-Ps self-annihilation 2y 0.125
0-Ps self-annihilation 3y 142
0-Ps pick-off annihilation 2y 1-10
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Fig. 1
heat-treated and as-recieved TATB based PBX
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Table 2 Positron annihilation parameters of TATB based PBX

as-received heat-treated

parameters

samples samples
lifetime T 229.8 286.8
/ps ™ 351.9 545.5
intensity I, 35.5 90.6
/% 1, 64.5 9.4
variance X2 0.975 0.924
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Effect of Heat Treatment on the Microstructure of TATB Based PBX by PALS

LI Jing-ming', TIAN Yong', HAO Xiao-peng®, WANG Bao-yi’
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China;

2. Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049 , China)

Abstract; TATB based polymer bonded explosive (PBX) was studied by positron annihilation lifetime spectra (PALS) before and
after heat treatment. The effect of heat treatment on the microstructure of TATB based PBX was analyzed. The results show that the
component of positron annihilation lifetime 7, is related to the micropores in PBX. After heat treatment, 7, increases while its
intensitydecreases significantly. Therefore, the dimension of pores in PBX increases while the number of pores decreases after heat
treatment.

Key words: physical chemistry; polymer bonded explosive ( PBX ) ; heat treatment; positron annihilation lifetime spectroscopy;

micro-pore
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Spectral Studies on Shock Ignition of Propyl-nitrate

HU Dong'?, WU Jing-he*, YAN Zheng-xin>, CHENG Xin-lu®,
LIU Jin-chao®, YUAN Chang-ying', LI Ping*, SUN Zhu-mei'~
(1. Laboratory of Shock Wave Physics and Detonation Physics, Institute of Fluid Physics, CAEP, Mianyang 621900, China;

2. Institute of High Temperature and High Pressure Physics, Sichuan University, Chengdu 610065, China)

Abstract: A molecular structure of propyl-nitrate is calculated by using ab initio calculation method. The calculation results indicate
that NO, radical is fallen away more easily. The delay time of shock ignition is determined by using the method, i. e. intermediate
product of the most early emergence for the loaded propyl-nitrate is determined at first with spectrometer, the emergence of interme-
diate product of NO, for propyl-nitrate after shock ignition is always the most early. The monochrometer is adjusted to 463 nm wave

length of NO, , and the time of arriving for shock wave is measured with gauge. The delay time of shock ignition for propyl-nitrate is

25
determined. The delay time determined by the method is closer than that of by using photo-electric diode whose peak wave length is
about 800 nm. The measurement results show that the emergence of intermediate product of O for propyl-nitrate after shock ignition
is different, and radiation intensity for the radicals is also different. The emergence times for O,NO,,CO,C,,CH,CO, ,H, 0 radicals
is obtained after the shock wave enters into the propyl-nitrate. The emergence time of NO, radical is the most early. The method

combined the theory with the experiment may obviously decrease tests to determine shock ignition time.

Key words: physical chemistry; molecular structure; spectrograph technique; ignition; shock



