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materials under intense laser loading

Wang Hongjian'?,  Feng Yongzhen?,  Luo Bihan’,  Zhang Shaojun', Ma Yu', LiuJixiang’,  Liu Hongjie’
(1. Chongqing Key Laboratory of Manufacturing Equipment Mechanism Design and Control, Chongqing Technology and
Business University, Chongging 400067, China;
2. Smart Manufacturing Institute of Robot and Laser, Chongqing Technology and Business University, Chongging 400067, China;
3. Laser Fusion Research Center, CAEP, Mianyang 621900, China)

Abstract: The micro-ejection phenomenon and its internal mechanism analysis of metal materials under intense
laser shock are the frontier issues in the field of shock compression science and engineering. Related research is of
great significance for understanding the dynamic behavior of materials under extreme loading conditions. With the
continuous development of laser technology, scientists at home and abroad have carried out numerous micro-ejection
diagnostic experiments based on some large laser devices in various countries in recent years, and made a series of
significant progress in the properties of ejection, the growth of instability at the metal interface and the mixing
mechanism of ejection. By reviewing the research history of ejecta static and dynamic diagnostic experiments, this
paper describes the main mechanism of ejection, influencing factors and ejecta interface mixing mechanism in detail,
and then it reviews, classifies and summarizes the important applications of micro-ejection experimental diagnostic
methods. Finally, according to the current development trend of ejecta diagnostic experiments at home and abroad, the
deficiencies in the current ejection experimental research results are summarized, and the future development direction
of ejection experimental research is prospected.
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Fig. 1 Tllustration of possible ejecta formation mechanisms under shock™
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Fig. 2 Typical static recovery experiment layout™”
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Fig. 3 Typical experimental layout of picosecond laser X-ray dynamic radiography!®
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(a) 260 um thick tin, laser power density of 1.45%10" W/cm? (b) 106 um thick tin, laser power density of 6.36x10" W/cm?

(c) 106 um thick tin, laser power density of 1.29%10' W/cm? (d) 260 pm thick tin, laser power density of 1.08x10" W/cm?

Fig. 4 Two dimensional CT images of micro-ejection particles in foam cylinder under different laser loading!®®
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Fig. 5 Radiographs recorded 400 ns after copper and tin samples had been put under laser shock loading™”
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Fig. 6 X-ray radiographic results of tin micro-ejection™!
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