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Fig. 1 Experimental set-up for electrical conductivity measurements under shock compression
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Table 1 The initial parameters for the iron sample

Shot L/(mm) b/(mm) h/(mm)
1 15.46040.003 4.153+0. 005 0.425+0.003
2 15.16740. 002 4,098=0. 009 0.503=0. 006
3 15.58440. 003 4,139+0.015 0.490+0. 003

Note:o, = (1. 0240. 005) X 10" S/m.
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(a) A typical oscillogram of electrical
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Fig. 2 A typical oscillogram of electrical conductivity measurement
and its comparison with the calculated pressure profile

in the Fe-sample studied
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Table 2 Hugoniot parameters for shock impedance matching calculations''?]

Materials Initial density/(g/cm®) co/(km/s) s Yo
Fe 7.853 3.94 1.584 1. 90t
Al, O, 3.986 8. 74 0.957 1. 3204
Ta 16. 65 3.31 1. 306 1.80
Cu 8.931 3.98 1. 460 1. 99t
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Table 3 The measured electrical conductivity data for iron in this work

Velocity Pur Pur Uy TI—‘ 23
Flyer )
/(km/s) /(GPa) /(GPa) /(em® /kg) /(K) /(S/m)
Cu 4.052 115.5 101.1 93.26 2010 1.45X10°
Cu 5. 389 173. 4 146.7 88. 42 3360 6.57X10°
Ta 6.183 254.0 208.0 84. 38 5220 7.65X10°
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Table A1 State parameters of the reference point

‘DH401/((}P8) pml)/ (GPa) Tml)/(K) }/012) 601/(S*m D) 7)01”/(cm3/ g)

47.3 44.4 728 1.53 2.75X10° 0.104

Note:1) poisvorand Torare pressure,specific volume and temperature at final equilibrium condition respectively.

2) o1 is calculated from ye=1. 7(po/0)" ", where po=38. 28 g/cm?.
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Electrical Conductivity Measurements for Metals
under Shock Compression

BI Yan', TAN Hua',JING Fu-Qian" *,ZHAQO Min-Guang®

(1. Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China;
2. Institute of Physics ,Southwest Jiaotong University ,Chengdu 610031,China;
3. Institute of Solid Physics, Sichuan Normal University ,Chengdu 610068 ,China)

Abstract: A novel method using four electrodes perpendicular to shock front was proposed to measure

the electrical conductivity of metals under shock compression up to megabar pressures. Using the

drilled sapphire disk as insulator can eliminate the shunting effect, which will result in a higher con-

ductivity data. The electrical conductivities of iron under shock compression in the final equilibrium

pressures ranging from 101 to 208 GPa were obtained by using the two-stage light gas gun techniques.
The measured conductivity of iron varies from 1. 45X 10° S/m at 101 GPa and 2010 K, to 7.65 X

10° S/m at 208 GPa and 5220 K, which first extend the electrical conductivity measurements of iron to

pressures beyond 200 GPa. The experimental results indicate that the Bloch-Griineisen equation

describing the high-pressure electrical conductivity of metals still holds true up to 200 GPa for e-Fe

(hep structure).

Key words: shock compression;iron;electrical conductivity; Bloch-Griineisen formula



