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Material oo/ (g/cm?®) C,/(km/s) A T,
Al 2.7 5.35 1. 345 2.13
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Cu 8.93 3.91 1.51 1.97
* 2 X H % Hugoniot
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200 Isentrope calculated with the quadratic roJr
Ky =1 ) T [‘ ‘I'
R3 AppyIETHTREY 175k Hugoniot reference l." [
Table 3 Parameters of Appy equation of state - - - Isentrope calculated with the linear /"
150k Hugoniot reference /.’ I
Material 9o g1 g g [ Isentrope calculated with Appy EOS” //
125 —---- Hugoniot 4
Al 1. 69 0.94 1.69 1. 05 £ — 7864 s
S 100} 3y
Cu 2.02 1.75 2.02 1. 80 3,
75F
Note: * Represents the parameter at 80 K. <0
50k
M 2Pk R R B R s i o il e R &% 25r
ﬂéﬁ‘%‘ LJ&E%EH Appy é’é%%ﬁﬁ*ﬁi‘l‘ﬁﬁ%?ﬂ E/‘J 0 '(),Il()' : '().Iz()' : '0.;'30' I '0.:;0' I 0.50
O T BRI 1) 25 A T i 2k UL IEL 2 FRIEL 3 B 1-vfv,
4 = Ay 1 s & ) D P55 -] ’3‘1,\\ % i T
HE 2 & 3 Al LB 78 JE A R 20 & (55 B 1 A MSERIELE LS 2864 5L HHE iy gL
N AN N , Fig.1 C { calculated isent ith
100 GPa LA F 40N 200 GPa L F) BT, LI 4 ig omparision of calculated isentrope wi
. e - . the experimental data of shot Z864
PE L RN R 1Y oh o L R R B ORI R L _ .
. ., - from the Sandia Z machine
B Appy 5307 BTS2 A9 55 R 40 W 2k
H A ST A ZEAF] 1.5% .
200 — 200—— - —
----- Isentrope calculated with the quadratic /i - Isentrope calculated with the quadratic a
180} Huconiot reference B 180  Hugoniot reference } fr
F ug . . ! --- Isentrope calculated with the linear  /*
160F --- Isentrope calculated with the linear /- 1601 Hugoniot reference a
140k f[ugomot refere]nced b Aoy EOS h 140} — Isentrope calculated with i
— Isentrope calculated wit -
~ 1200 P! PPy =120 Appy EOS
a : A
QO 100 QO 100}
34 30f S 30}
60r 60
40 40F
201 20r
0 010 020 030 040 050 0=—"010 020 030 040
1-v/v, 1-v/v,
Kl 2 gt . Z K #iZk Hugoniot X &AM Appy B3 it ki 2k Hugoniot & Al Appy
WA T RS B 00 58 1Y SR R 4 4 YAS 77 RS AS 2 00 5 Y S5 AR JE 45 48
Fig. 2 Isentropes of aluminum calculated from the linear, Fig. 3 Isentropes of copper calculated from the linear,

quadratic Hugoniot and the Appy EOS

quadratic Hugoniot and the Appy EOS



390

I
o
N

i 1 %20 &

g

4 & it

200 GPa JE I {5 I N L Appy #1757 B2 A1 26 56 2R 28 1 Hugoniot 27 28 K 158 45 I J5 45 2%
CHEGHRE . MESEEEMRILFES. EHE SELRBHEEMEEANR 1%, FEixEIEENH Appy
YA T & ME R R LR B Hugoniot WEHZ L RITHEEMERLER T U IRIMEXRERD
Hugoniot , 2 3= T JF R J2 52560 A BE S B 7™ 4% A0 S50 4 i 2 . KR — Pl S R4 i 72

References:

[1] Barker L M. High-Pressure Quasi-Isentropic Impact Experiments [ A]//Asay J R,Graham R A, Straub G K. Shock
Waves in Condensed Matter-1983 [C]J. Amsterdam : North-Holland, 1984 :217-224.

[2] Hayes D. Backward Integration of the Equations of Motion to Correct for Free Surface Perturbaritz [R]. Sand2001-
1440,2001.

[3] Sun C W. Experimental Techniques of Isentropic Compression and High-Velocity Flyer Driven by Magnetic Force
[J]. Detonation and Shock Waves,2005,(2) :84. (in Chinese)

PR S T BK 2l 25 08 T 45 08 R RO SE IR R [T MR IS nh i . 2005, (2) : 84,

[4] Hayes D B, Hall C A. Measurement of the Compression Isentrope for 6061-T6 Aluminum to 185 GPa and 46 %
Volumetric Strain Using Pulsed Magnetic Loading [J]. ] Appl Phys,2004,96(10) :5520-5527.

[5] Lemke R W,Knudson M D. Considerations for Generating up to 10 Mbar Magnetic Drive Pressure with the Refur-
bished Z-Machine (ZR), Dense Z-Pinches [ A]//Davis J. 5th Int Conf on Dense Z-Pinches [C]. New Yok: AIP,
2002:299-304.

[6] Tang W H,Zhang R Q. Theory and Computation Generality of Equations of States [ M]. Changsha: Press of Uni-
versity of Science and Technology of National Defence,1999. (in Chinese)

V) SCHE ik A A8 7 R PRI MRS (M. KU - B B R R 2 At 1999.

[7] Hua] S.Jing F Q.Gong Z Z,et al. Study of Numerical Simulation for Quasi-Isentropic Compression [ J]. Chinese
Journal of High Pressure Physics.2000,14(3):195-202. (in Chinese)

HEERY AR 2R HOE S5, S R A B AL TS [T, m Y 2441, 2000, 14(3) : 195-202.

[8] >Kephokisetos M B, Tpyuun P ®. Experimental Data of Shock Compression and Adiabatic Expansion of Condensed
Matters under High Energy Densities [M]. Translated by Han J W. Mianyang: Institute of Fluid Physics, CAEP,
1997. (in Chinese)

PURERIFIFER M B, R8T P . (= R 25 B T 58 3R W 0T 19 ol o s 400 0 40 BRI Tk 199 92 30 2504 [ ML) sk 48, 3%
25 B . v [ TR A Y 5 B R A SR 5 T, 1997
[9] Marsh S P. LASL Shock Hugoniot Data [Z]. Berkeley: University of California Press,1979.

Compression Isentropes of Aluminum
and Copper up to 200 GPa

MO Jian-Jun,SUN Cheng-Wei

(Institute of Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract; The equation of compression isentropes derived from linear and quadratic Hugoniot curves
has been obtained by employing the Hugoniot as the reference of Griineisen EOS as well as from p=
f(e,v) form EOS directly. The compression isentropes of aluminum and copper are calculated with
both Griineisen and Appy EOS. The calculated results show that the compression isentrope of alumi-
num under 200 GPa calculated with Appy EOS approaches to that with the linear Hugoniot, where the
error is less than 1. 5%. It is also compared with the ICE data of Shot Z864 at the Sandia Z machine.
They agree very well under 200 GPa and derived from both the linear Hugoniot and the Appy EOS, for
those where the error is less than 1%. The isentropes of aluminum derived directly from Appy EOS
coincides almost with the experimental one.
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