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Table 1 Shock Hugoniot parameters of flyer (driver) materials
M aterial Py (g/ cm® co/ (knv' s) A
93wl 17. 64 4.008 1.277
Felll 7.85 3.57 1.92
Driver Sample
v"np l | & B J
Projectile Flver Driver Sample  PZT pins Pins
1(a) 1(b)
Fig. 1(a)  Cross section of target assembly Fig. 1(b)  Armangement of PZT pins for shock
wave velocity measurement
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pressure phase, HPP). 2 3

, , ( ).
’ D u
’ D-u
. . < .
D= 0.59+2.06u O< u<<3.12%km/s) a

3.18+ 1.23u (3. 12km/s<< u<< 10.31km/s)

2  FeSOs° 7TH,0
Table 2 Experimental results for FeSOs° 7TH,O

Impact Sample Particle Shock Pressure Dens
St Flyer loci dens loci loci / (GP) o
veloaty ensty velocity velocity a 3
No. Driver 5 /(Mg/m™)
/(knvs)  / (Mg/m™)  / (knv/ ) / (km/s)
. 3w 5. 829 1. 6744 5. 009 9. 189 77.06 3. 681
(0. 056) (0. 0003 (0. 050> (0.098) (1.05 (0. 067
) 03w 4. 600 1. 6961 3.985 8.09 54.69 3.342
(0. 035 (0. 0002) (0.03D (0.081) 0.64 0. 044
3 03w 6. 048 1. 6811 5. 180 9.478 82.54 3. 707
(0. 068) (0. 0004 (0. 060> (0.086) (1. 15 (0. 068)
4 . 0. 764 1. 6982 0. 682 2.004 2.32 2. 575
¢ 0. 01D (0. 0006) (0. 0100 (0.013) .04 0. 02D
s 03w 0. 963 1. 6823 0.917 2.248 3.47 2. 841
0. 02 (0. 0003 (0.023) (0.213) 0.32) 0. 172)
p . 1. 090 1. 7307 1.084 2.823 5.29 2. 809
¢ 0. 04D (0. 0038) (0. 036) (0. 116) 0.25 (0. 059
; 03w 6. 553 1.7612 5.529 10. 302 101. 20 3. 764
(0. 03D (0.005D) (0. 029 (0. 130 (1.24 (0. 063)
o . 4. 422 1. 7892 3.397 7.370 44.79 3.319
¢ 0. 070) (0.0033) (0. 057 (0.012) .75 (0. 049
9 93W 6. 250 1. 7440 5.304 9.916 92.47 3. 749

Note: Numbess in brackets are expermental emor.
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3) P (GPa)=0. 159 T, (K)/1000] **"'+0. 69 .
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SHOCK WAVE EQUATION OF STATE AND
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Abstract. Shock compression experiments were conducted on melanterite samples with an initial density
of 1.714g/ em® up to 100GPa. The experimental data can be divided into a low-pressure region mnsisting
of a partially molten state, and a completely liquid state at high-pressure. The shock velocity D is a linear
function of the particle velocity u in these wo regimes: D=0.59+2.06u for ©<_3. 12%km/s and D=
3. 18+ 1.23u for u=3. 12km/s.

Kos and K ’03, the zew pressure adiabatic bulk modulus and its first pressure derivative of Birch-Mur-
naghan EOS (sentrope ), are obtained in tems of shock Hugoniot data by using the Eulerian finite strain
theoty . Under the assumption Y=3.12(Po/ ), then for the low pressure phase (Po= 1. 898/ em), Kos
—3.72GPa and Kos— 4.We find Po=1. 60/ an’» Kos= 3. 28GPa and Kos= 10.5 for the high pres-
sure phase (liquid state), with a STP melting energy of 80J/ g and Y=1.46(0y/ ©).

The melting curve of melanterite is determined accrding to Lindemann’ s law and can be approxi-
mately described as: pm (GPa)=0. 159 T (K)/ 1000] * " +0. 69.

Key words: melanterite; shock compression; FOS; melting; the earth’ s outer wre



