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Table 1 Parameters of laser thrusters and locations of measurement

He 188 xo/mm R,/mm  6,/(C°)  h/mm  m/g M/g x, /mm z_, /mm z_/mm

A 25 5 136 0.25 2.1 65.6 1. 65 11.54  18.50
B 32 10 116 1. 50 16.0 84.9 3.78 9.89  25.23
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Table 2 Results of pressure experiment

i B s/mm u/(m/s) p/MPa  o/ps | HESHE BB s/mm o/(m/s) p/MPa  t/ps
Gl 5.13 1168 1. 30 27 G1 10. 32 1083 0.71 24
A G2 11.7 1114 0.76 32.5 B G2 14. 8 1049 0. 68 26
G3 18. 4 620 0.67 49 G3 26.0 730 0.32 50
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Response of parabolic laser thrusters
under impulsive thermomechanical loading

XU Ren-ping* , TANG Zhi-ping, CAI Jian, HU Xiao-jun, LI Li-ping
(Department of Modern Mechanics, University of Science and Technology of China ,
Hefei 230026, Anhui, China)

Abstract; The experiment, mechanism analysis and numerical simulation were conducted to systemi-
cally explore impulsive thermomechanical response of parabolic laser thrusters for air-breathing mode
laser propulsion. Based on analysis on the four thermal loads of incident, radiation, transmission and
convection consisting in laser propulsion, the corresponding thermal mechanical coupling and dynamic
computational method was established. The temperature rises of thrusters loaded by multi-pulses a-
gree well with the experimental results. The computational results indicate that the incident absorp-
tion and high-temperature radiation are the prime reasons for the temperature rise of the parabolic la-
ser thrusters. Researches show that the thrusters will go through the tensile failure before their melt-
ing, which open out the mechanism and the severity of the thermal-mechanical shock damage.

Key words: mechanics of explosion; thermal-mechanical loading; laser propulsion; laser thruster
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