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Fig. 1 Schematic for instantaneous

displacement interferometer
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Fig. 2 Free surface velocity profile for Sn under low pressure shock
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Fig. 3 Free-surface velocity profile for 45 steel under low pressure shock
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Non-linear regression analysis method for velocity profile processing of

instantaneous displacement interferometer”

LI Xue-mei, ZHANG Lin, LI Ying-hua, YU Yu-ying, WANG Xiang, MA Yun
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics ,
China Academy of Engineering Physics, Mianyang 621900, Sichuan, China)

Abstract: A new method for velocity profile data processing of updated instantaneous displacement in-
terferometer is developed in this paper, which mainly aims at the DPS (displacement pin system) in
China and PDV (photon Doppler velocimeter) in America. This method is based on the idea of revivif-
ying measured signal by non-linear regression analysis (NLRA), and the main analyzing process is
presented. Comparing with the traditional Pick-Peaks method which is based on discrete data process-
ing idea, it can obtain higher accuracy for velocity profile and has a stronger ability to distinguish its
details, especially when it is used to deal with elasitc-plastic low pressure impact response of materi-
als. At last, the characteristics of this method are discussed in detail by calculating the free-surface
velocity profiles of Sn and 45 steel undergoing a low pressure planar impact and measured with DPS.
Key words: solid mechanics; non-linear regression analysis; instantaneous displacement interferome-

ter; velocity profile
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