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Experimental Research of High-Speed Plate Deformation Process
Shocked by Strong and Short Pulsed Laser

Tong Yanqun Yao Hongbing Zhang Yongkang Chen Mingyang Yuan Bei Meng Chunmei
(School of Mechanical Engineering . Jiangsu University ., Zhenjiang . Jiangsu 212013, China)

Abstract The deformation process of material shocked by strong and short pulsed laser has high strain rate.
Response bandwidths of many testing instruments are not wide enough to effectively measure the deformation
process. The velocity interferometer system for any reflector (VISAR) commonly used to test dynamic deformation is
complex and expensive. Especially it has the drawback of lacking stripes. A simple and novel optoelectronic
measurement system is applied to measure the deformation. With the calibration of ratio of the output voltage and the
deformation, the displacement and velocity of shock center can be worked out. The displacement and velocity law are
similar with the simulation result reported. The average deformation velocity in shock period is calculated as 8.49 X
0' m/s. The analysis of the data, based on the fitting curve, shows that the deformation is superimposed the
movement of damped oscillations and elastic deformation. Meanwhile, the vibration velocity and the plastic
deformation of plate can be obtained through the fitting coefficient. These results provid a basis platform for the
analysis and control laser shock deformation process.
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Fig. 1 System diagram of experiment
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Fig. 2 Curves of dynamic voltage
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Fig. 3 Back deformation of aluminum sheet
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Fig. 6 Curves of dynamic deformation
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Fig. 7 Velocity curve of deformation
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