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Study on dynamic energy dissipation mechanism and damage characteristics
of high-temperature marble
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Abstract: To investigate the effect of high temperature on the energy characteristics of marble, ANSYS/LS-DYNA was used
to carry out dynamic compression simulation tests on marble with six temperature gradients at five impact velocities to analyze
the mechanical properties of marble under high-temperature dynamic loading and the temperature effect on energy evolution,
and to explore the energy criterion for strength failure of high-temperature marble from the perspective of energy dissipation.
The results show that the Holmquist-Johnson-Cook (HJC) constitutive model can reasonably and effectively simulate the
dynamic damage process of marble under different temperatures. With the increase in temperature, the dynamic peak strength
and dynamic elastic modulus of marble exhibit a quadratic negative correlation with temperature, the dynamic peak strain
exhibits a quadratic positive correlation with temperature, and the damage morphology is changed from X-type to conjugate
shear damage. The increase in temperature reduces the energy storage capacity of the marble specimen to a certain extent,
while the effect of high temperature on the energy dissipation capacity of marble is transformed from a facilitating effect to an
inhibiting effect with 600 °C as the cut-off point. When the temperature reaches 600 °C, the peak strength is significantly
reduced, the ductility of the marble increases, crushing damage is presented, and the dissipated strain energy reaches the

maximum value. 600 °C can be used as the threshold temperature for the brittle-delayed transformation of the marble. Based on
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the characteristics of the energy evolution process, the point of a steep increase in dissipated strain energy is regarded as a
precursor information point of the precursor of overall instability and damage of marble. The inflection point at which the
growth rate of the elastic energy consumption ratio first appears is defined according to the curve of the stress-elastic energy
consumption ratio-strain relationship as the energy criterion of the strength failure of marble.

Keywords: high temperature marble; SHPB; energy dissipation; failure criterion
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Table 1 Temperature unaffected parameters of high temperature marble
A B N c Proa/GPa £0/s7! Sorax
0.355 2.003 0.849 0.008 1.2 0.001 6.0
K,/GPa K,/GPa K,/GPa D, D, IR Etmin
44 39 3.8 0.04 1 2.0 0.03
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Table 2 Parameters of high temperature marble affected by temperature

REE/C B (gem™) HURIREE/MPa  BIUIME/GPa HTHREE/MPa  JRBEEHKIE)/MPa FEBSIRFRAE/107 RS2 S AR AE/107

25 273 73.6 142 6.82 245 0.19 222
100 2.74 83.7 133 6.64 27.9 0.15 2.19
200 272 51.5 12.1 6.44 17.2 0.12 2.03
400 2.58 429 9.40 6.80 14.3 0.12 2.03
600 2.67 54.4 7.93 6.48 18.1 0.19 2.04
800 1.86 342 1.89 3.40 11.4 0.49 2.04
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