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Fig. 1 Schematic diagram of thermal shock wave measurement
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Table 1 Electron beam parameters

Shots Lo Vo Io 7 EBr Eumo Dy E,

No. /(em) /(mV) /(mA) /(ns) /(kI) /(MeV) /(cm) /(I /em?®)
90211 16 0.180 0.473 84.2 28.5 0. 810 17.2 98
90216 16 1.216  0.500 84.9 46.3 1.216 17.6 152
90224 16 17.2
90227 16 17.2
90229 16 17.2
90231 16 0.820 0.492 _ 75.5 24.6 0. 820 17.0 87
90233 16 0.767  0.590 73.1 32.7 0. 767 17.0 115

Note ; In shots No. 90224, 90227 &. 90229, the measured system of electron beam parameters have no
recordations.
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Table 2 Data from thermal shock wave measurements

Shots h U 0 A ty T2 T t T,
No.  /(mm) /(V)  /(GPa) /(GPa) / (us) / (us) /Cus)  /(us)  /(us)
90211 3. 81 0. 824 0. 379 0.373 0.63 0.13 0. 26 0.10 0. 60
90216 6.51 3.130 1. 222 1. 227 1. 06 0.17 0.33 0.13 0.62
90224 6. 50 2. 261 1. 040 1. 042 1.05 0.16 0.35 0.12 0.63
90227 2.81 2. 435 1. 120 1.122 0. 45 0.13 0..27 0. 09 0.62
90229 5. 01 0. 870 0. 400 0. 394 0.75 0.16 0.29 0.13 0.62
90231 3.82 0.783 0. 360 0. 354 0. 65 0.12 0.27 0.10 0.63
90233 2.78 4. 226 1. 944 1. 954 0. 44 0.13 0.27 0.08 0.62
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EXPERIMENTAL STUDIES OF THE THERMAL SHOCK WAVE
PRODUCED IN THE FLAT PLATE TARGETS BOMBARDED
BY ELECTRON BEAM ON “FLASH — 1”7

Peng Changxian, Wang Zhanjiang ., Wang Wei,
Wang Zheng,Xu Yongliang ,Cheng Guigan
(Northwest Institte of Nuclear Technology , Xi an 710024 , China)

ABSTRACT The thermal shock wave is an important mechanic phenomenon of the material re-
sponse produced in the target material bombarded by electron beam. In this paper,the experimen-
tal studies of the thermal shock wave produced in the flat plate targets bombarded by electron
beam on “FLASH- 1 ” equipment during the recent years are discussed. The target material is LY-
12 aluminum alloy with thicknesses of 2. 8~6. 5 mm. The range of energy fluxes on targets is 87
~ 152 J/cm?. Experimentally measured stress peaks of the thermal shock waves is 0. 35~ 2.0
GPa, average acting time of the thermal shock waves about 0. 29us, average semi-high width
about 0. 14us,and average rise time about 0. 10us.

KEY WORDS electron beam, material response, thermal shock wave, flat plate target, quartz

crystal transducer.



