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Table 1 Value of 3 of iron from different initial density™!

po/Cg/cm®) poo/ (g/em®) pu/(GPa) p'u/(GPa) o/ (g/cm®) B/(em*/ @)
7.864 6.988 47.430 59. 356 9.83 0.21
7.856 6.959 118. 693 148. 010 11.02 0.21
7.861 6.933 100. 717 117. 350 10. 70 0. 24
7.861 6.055 100. 201 153. 055 10. 80 0.23
7.850 6.050 29.427 51.047 9. 20 0.22
7.850 5.919 42.514 79. 685 9.62 0.22
7.840 4.770 34. 986 120. 475 9. 40 0. 24
6. 960 4.770 35.510 120. 475 9. 40 0. 24
6.050 4. 880 51.047 84.535 9. 20 0. 26
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Fig. 1 Relationship between f and p of Al,Fe,Cu,Co,Ta and W
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Table 2 Average value of 3 for some metals, [ A KCl
ionic crystals, molecular crystal and minerals tar
f = 2
Material P Material P S 0.8
/(em®/g) /(em?®/g) & |
Al 0. 39 Csl 0. 495 04F
Fe 0.23 Mg (OH), 0. 367
Cu 0.19 CaSiO; 0. 354 3331513
Co 0.198 MgO 0. 254 Density/(g/cm?)
Ta 0.12 TiO, 0.225
W 0.1 CO, (Ice) 1.09
KCl 1. 388 H, O(Tce) 0.97 Fl 2 BT CsTR KCLH pp KA
Note: Porosity range: W (1.44),Ta (1.52), U1 9 50 B i B SRR L4 D
CaSi0; (1.02) . Mg (O, (1. 005) , TiO, (1. 008) » Fig. 2 Relationship between §and o of
., O.Tce (1.09).CsI (1. 797) .KCI (1. 41) . fonic crystal Csl and KCI
Co (2.13).Fe (1.66).Al (1.424),Cu (1. 554), (Experimental data used in calculations

CO, »Ice (1.31),MgO (1.07) are from Ref. [4])
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Fig.5 (a) Shock pressure vs. density of several porous Al, (b) Comparison of the modified p-p Hugoniot

in (a) using Eq. (4) to no-porous density with Hugoniot of no porous sample (solid line) of Al
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Fig. 6 (a) Shock pressure vs. density of several porous iron, (b) Comparison of the modified p-p Hugoniot

in (a) using Eq. (4) to no-porous density with Hugoniot of no porous sample (solid line) of iron
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Fig. 7 (a) Shock pressure vs. density of several porous coppers. (b) Comparison of the modified p-p Hugoniot in

(a) using Eq. (4) to no-porous density with Hugoniot of no porous sample (solid line) of copper
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An Empirical Material Constant on the Hugoniot of Solids:

From Comparative Study of Porous Materials
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Abstract: From the systemically comparative study of previous experimental solid Hugoniot data of
different porous samples, a new material parameter 3, which keeps in constant along Hugoniot for all
kinds of solid materials, was revealed. For different materials, the value of 8 is different. There exist
an universal power relationship between material constant 8 and initial density p, for metal. By using
this constant 8, Hugoniot data between different porous samples can be converted very simply, and
Griineisen parameter can also be obtained very easily. The limitation of this empirical material param-
eter being as a constant was discussed with variations of pressure and porosity.

Key words: shock Hugoniot;empirical material constant 8; porous sample



