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%1 TNT.RDX #%#ayit 5yl
Table 1 Parameters for TNT, RDX in calculations

HHBH TNT RDX
EE o/ (kg/m® 1650. 0 1806. 0
B c/U/kg - KD 1290.0 1465.0
HWEEBTRE 1/ (kg/s + m) 100. 0 50. 0
MBHEE T./K 300.0 300. 0
FETHESBEE T./K 355.0 558. 0
B E Y,/GPa 0. 05 0.11
WA G,/GPa 1.1 1.6
EREFBEHLNERSH
r 0.737 1.29
K,/GPa 9.219 13.90
K,/GPa 36. 88 38.93
K3/GPa 89. 89 58. 80
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Fig. 1 Temperature profiles at different pressure for the point A of

the cell with pore radius Ri=12um and porosity a;=0. 02
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Fig. 2 Temperature profiles at p=3. 0GPa for the point A of the cell with
pore radius R;=12um and different porosity
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Fig.3 Temperature profiles for the cell with pore

radius R, =12 pm and porosity a,=0. 02
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Fig.4 Temperature-rising distribution for the cell

with pore radius Ri=12pm and porosity a,=0. 02
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Fig. 5 Temperature-rising distribution for the ellipsoidal pore
=6um and porosity a;=0. 02
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A THERMOMECHANICAL ANALYSIS OF SHOCK-INDUCED
HOT SPOT FORMATION IN CONDENSED
ENERGETIC MATERIALS

Zhang Taihua, Zhao Zhuanghua, Fan Shijun
(Xi'an Modern Chemistry Research Institute, Xi'an, 710065)

ABSTRACT The mechanics of shock-induced hot spot formation in energetic materials
is studied by using a finite element program. When the condensed phase of energetic
materials is compressible, the configurations of hollow spheres and ellipsoids are used to
simulate the dynamic and thermo-mechanical response of a single pore centered at the
field of condensed TNT and RDX explosives. The results show that shock strength,
porosity, cavity size and configuration ,melting point have influences on hot spot forma-
tion. The conditions of which the mechanism of viscoplastic work and solid phase com-
pression dominate are discussed

KEY WORDS energetic materials, hot spot, viscoplastic work, solid phase compres-
sion



