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F1 EIF Cu EEFRR R HE
Table 1. Debye temperature data of compact Cu.

v 0.056 0.06 0.064 0.068 0.072 0.076 0.08 0.084
O(v) 1010.4300 931.89851 859.56489  793.01683 731.85765 675.70651 624.19983  576.99234
v 0.088 0.092 0.096 0.104 0.108 0.112
O(v) 533.75763 494.18843 457.99663  424.91299 394.68675 367.08504  341.89222
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FHIR S R ECN
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Table 2. Debye temperature function fitting data of
porous coppor (pog = 5.742 g/cm?).

PR O (v) v O (v) e (v)

0.11816 297.13494 297.13494
0.13216 227.06983  227.06983
*h AR 0.14616  174.5689  174.5689
0.16016 135.26455 135.26455

0.17416 105.83243 105.83243

[CAN) 105.84087 105.84088  105.84088

Y00 2.98432 2.98432 2.98432
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O(v) = 144.26189 exp[2.70777((1 — 6.326v)
+0.3(1 — 6.3260)% — 0.2(1 — 6.326v)3)];
O(v) = 105.84089 exp[2.98432((1 — 5.742v)

+0.3(1 — 5.7420)% — 0.2(1 — 5.7420)%)];
O(v) = 41.3988 exp[3.8334((1 — 4.5080)
+0.3(1 — 4.508v)?
—0.2(1 — 4.5080)3)]. (4)
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ith £ B 0 40 A2 B Sk Cu AR FRIR FE 4R, 2 5 A
[FI 4R % B 2 FLAM R O (v) ZRIAE(H B, & O(v) IE
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Fig. 1. Debye temperature of copper with different
porosity.
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+0.3(1 — 5.7420)% — 0.2(1 — 5.7420)3)],
Yo (v) = 2.98432(5.7420)[1 4 0.6(5.742v)?
x (1 — 5.7420)].
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To(v) = Ty exp[yso((1 — 5.742v) + m(1 — 5.742v)>
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23.77946
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- (8)
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T
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Up — Uc UH — Ve

R(p) =P P, i (11)
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pe(v) = %[exp(6.5(l —9.05 x v)) —1].
AT 4R 5 Viljoen JikiT 545 R
LB 22— 6.
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0 1 L 1 L
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B2 poo = 7.9 CupPiiE4E p-v £k
Fig. 2. Shock compression p-v curve of porous copper
(poo = 17.9).
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B3 poo = 7.315 Cu i [E4E p-v 2%
Fig. 3. Shock compression p-v curve of porous copper
(poo = 7.315).
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E4 poo = 6.326 Cu i L p-v £k
Fig. 4. Shock compression p-v curve of porous copper
(poo = 6.326).
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Fig. 5. Shock compression p-v curve of porous copper
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Fig. 6. Shock compression p-v curve of porous copper
(poo = 4.508).
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Fig. 7. Shock compression T-p curve of porous copper.
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Abstract

Porous material contains a large number of pores, and once the pore space collapses, it changes into a dense material
with the great increase of temperature because of the energy deposition by porosity collapsing. In the process of shock
compression, the temperature is extremely increased, which influences the thermodynamic state of porous material
significantly. Therefore, the calculation of temperature is important for the shock compression of porous material, yet
it has not been solved well in the literature. In this paper, based on the study of Griineisen general function ~,(v), the
Debye temperature function of solid material is extended to the region of porous material, and the equivalent Debye
temperature function ©(v) of porous material is formulated, from which the isentropic temperature function 7y(v) of
porous material is obtained. Furthermore, a computation model is established, in which the isentropic work of porous
is assumed to be equal to that of compact material under the same pressure at 0 K. With this model, the isentropic
pressure function ps(v) of the porous material is acquired. Hence, the reference equation for calculating temperature
and pressure of porous material, i.e., Ty(v) and ps(v), is completed. To demonstrate this method, the p-v and T-v
curves of the Hiigoniot state of porous copperare computed, and the values of porosity are m 1.13, 1.22; 1.41, 1.56 and
1.98, respectively. The calculated results are in good agreement with the experimental data. A comparison with other

calculation is also made, indicating a better reliability of the present method.
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