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Fig. 1 States of sample and window under shock compression

(H—>R:Release; R—>1: Heat conduction; H:Initial shock state; R:Release state at interface)
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Fig. 2 One-dimensional heat conduction across
the sample/window ideal interface
(Tg :Release temperature; T : Interface temperature;
Tyw : Hugoniot temperature of window ; SF: Shock front

in window ; Dy : Shock velocity in window)
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Hugoniot Temperature Measurements for Metals
by Using Optical Radiation Method
—Model Review and Discussion

DAI Cheng-Da, TAN Hua

(Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract: Shock temperature and melting temperature measurements are of importance to construct
complete equation-of-states of materials. In this article, we overviewed the one-dimensional heat con-
duction model at ideal interface and model at non-ideal interface in Hugoniot temperature measure-
ments of metals, focusing on the reasonability or tenability of the inclusive and implicative assump-
tions in models, and the principal factors influencing the resultant temperature. The discussed issues
deal with the assumptions of the heat conductivity at shock compression independent of temperature to
derive an analytical solution to the interface temperature,that of the greybody emitter of the sample/
window interface at shock compression,the transparency of window under shock temperature,the cor-
rection of apparent interface temperature to ideal interface temperature in non-ideal interface model,
the measurements for melting temperature under shock compression,and the non-Flourier heat con-
duction at the interface. The investigations show that the metal-sample/window interfacial radiation
measurements can yield an approximate Hugoniot temperature,and even an approximate melting tem-
perature at interface pressure in the case of melting as a whole.

Key words: metals; Hugoniot temperature; melting temperature;interface;heat conduction



