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The research of nonequilibrium characteristics of strong shock front

LE Jia - ling' , ZHANG Ruo - ling', WANG Su?, CUI Jing - ping®

(1. China Aerodynamics Research and Development Center, Mianyang 621000, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstracts; The vibrational temperature and electron number density behind strong shock waves were measured in
shock tubes, and the shock stand - off distance was measured in a ballistic range. The results were compared with
those of theoretical calculations. The vibrational temperature was derived by measuring the radiation of (0,0) and (1,
2) bands of N, * first negative system. According to the experimental results, the electronic energy of N, * can be ex-
cited faster than its vibrational energy, and there are periodic fluctuations in the measured vibrational temperature. In
the measurement of electron number densitiy behind strong shock waves (p, =0. 01mmHg, V;=7. 65 ~7.85km/s) in
a low density shock tube (P0.8m), the effective test time was only about 6. 5ps, so the electron number densitiy
could not reach the peak in such a short time. The agreement between measurement and calculation are good during
the effective test region, which length is about 10 times of freestream mean ~ free — molecular path. The resolution of

shock stand — off distance measurement is 5% , which is the best in China at present.

Key words: strong shock wave; vibrational temperature ; electron number densitiy; shock stand - off distance



