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Fig. 1. The dependence of (a) normalized function v,

and (b) its derivation on volume strain.
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Fig. 2. Debye temperature of iron as a function of vol-

ume strain.

R HIESEER Fe It ©(v) WEHHE (A SCHR [6])
Table 1. The experimental data of Debye temperature ©(v) of Fe at normal temperature.

v/vg 0.877 0.862 0.847 0.832 0.817 0.802 0.788 0.773 0.758 0.743

O/K 524 539 554 569 585 602 618 636 654 673

v/ 0.728 0.713 0.698 0.684 0.669 0.654 0.639 0.624 0.609 0.594

/K 692 712 733 754 776 799 822 847 872 898

VE: vo = 6.73 cm? /mol.
e 18 A R (13) /B Ty R M A EE, A(n, T) oF 0755 T 3k
3 WA FIRE TN R REELIE T (n), TR 10y, Ta(n)) 56 BR L A —
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3.1 ffiﬂiﬂfﬁﬁﬁ | Efﬁ _’I—J(‘ ):&'ﬁ()f}*a a T/JLA s(ﬁ)'ﬁ
O(n) & M [F B T7 /%, P 5K Al i B8 OB 208 1% A1
n T 5 A AR S . NS i P >

o 1—-m BRET(n) BB HRORTETN) =
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Fig. 3. Comparison of the experimental data and the

calculation results for (a) the isotherm pressure of Al

and (b) the isentropic pressure of Ta.
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B F
M )32
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Table 2. Comparison of the temperatures calculated

by 7a(n) and 71 (n), respectively.

n 0.1 0.2 0.3 0.36
T3 /K 399.8 8839  2880.6 60010
n(n)
Tss/K  399.8 8839  2880.6  6000.9
Ts4/K 3964 8659  2889.9  6218.3
y1(n)
Ts5/K  399.6  881.6 28753  6006.7
6 % W
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Universal function of Griineisen v and the complete
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Abstract

The existing Griineisen coefficient « expressions and the experimental data fitting relations consider only the v data
fitting, rather than the change rule of +. In this paper, the universal function of Griineisen + is established according
to the property of Griineisen « function and the high pressure characteristics of thermodynamic -y, such as v changing
quickly at low pressure but slowly at high pressure. This universal function is substituted into the thermodynamic
function (v, T) to obtain the isentropic temperature Ts(v), and then the Hiigoniot temperature is deduced by using the
relationship between isentropic temperature and Hiigoniot temperature, thus Hiigoniot equation becomes the complete
equation of state. All the thermodynamic state variables can be calculated by the thermodynamic relations. The
universal function of Griineisen 7 is applied to several metals, such as Al, Ta and Cu, and the Hiigoniot equation is
deduced according to the isothermal equation, or the isothermal equation is calculated by the Hiigoniot equation. The
results are in good agreement with experimental data. There are good compatibility between the universal Griineisen y
and the heat capacity C,. It is shown that the proposed universal function of Griineisen =y can reasonably describe the

thermodynamic properties of many metals at high pressure and high temperature.
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