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Characteristic curve method for analyzing movement of flyer plate

based on universal equation of state of explosive”

LI Xiao-jie', ZHAO Chun-feng'*

(1. State Key Laboratory of Structural Analysis for Industrial Equipment ,
Faculty of Vehicle Engineering and Mechanics s Dalian University of Technology .
Dalian 116024, Liaoning, China;

2. Institute of Earthquake Engineering . Dalian University of Technology .
Dalian 116024, Liaoning, China)

Abstract: From the physical definition of perturbation propagation (Mach waves), the characteristic
equations of a two-dimensional supersonic flow were deduced into the forms which were uncorrelated
with the formula of EOS. Meanwhile, a new Prantl-Meyer function was expressed into a simple varia-
ble function of fluid density also. Based on characteristic difference, a solution method of the two-di-
mensional supersonic flow was built up. Therefore, as an application example of the solution method,
the movement of the flyer plate driven by glancing detonation was analyzed. For comparison, Detona-
tion drives of the TNT and emulsion explosives were calculated with JWL and polytropic EOSs. The
numerical results show that characteristic difference solutions completely agree with the expanding
works of explosive EOSs.

Key words: mechanics of explosion; characteristic equations; characteristic curve; movement of flyer

plate; supersonic flow; detonation; equation of state of explosive

x  Received 26 January 2011; Revised 14 April 2011
Supported by the National Natural Science Foundation of China (10972051)
Corresponding author: ZHAQO Chun-feng, zhaowindy@126. com
Gifhm# kA=)



