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Hugonijot for the universal Tiquid Hugoniot US - UP relation.*

Calculation of kh = -y for the perturbation form of the

Universal liquid Hugoniot

U bu
= = a; + "EE' - (a; - 1) e-2up/c0
% 0
where ¢y = sound speed at atmospheric pressure and ambient temperature
a; = 1.37
b = 1.67 (This is Sheffield's value. Woolfolk, et al.,
used b = 1.62. See Sheffield's thesis, p. 159).
This gives
= -2U /C
Ug a + lep - co(a] - 1) e “p' o
= a+bu - (a-~- Co) exp C-2u/co) (1)

where the subscript p has been dropped and the product a;¢, has been
replaced by

Comparison of Eq. (1) with Eq. (15) of Internal Report Number 82-06

shows that

=
1

a+ bu + (u)

where
plu) = - (a-c,) Rty (2)

~* Internal Report 82-05 provides the framework for developing the
Mie-Gruneison equation of state.
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0 1-bn °* n = ]-V/VOQ

the perturbation form of the P -V Hugoniot is given by Eq. (22) of
Internal Report No. 82-06:

o= PD (1 + 8(uy))
2y (uy)
where  §(u,) a - U, (dy7duy
6]
o o Pt
h (1 - bn)*

With ¢ given by Eq. (2)

dy . _
du 21‘Wco
and Eq. (5) becomes
50 ) 2u(u,)
u = e e i
0 a+ 2u01p/c0
The Mie-Gruneisen equation of state described in Internal Report 82-05

requires the "Hugoniot modulus",

dp dp
. W E o h
ky = -V gy (+n) g7~



with n ‘defined in Eq. (3).

With Ph given by Eq. (4),

dp dp°
h d
T = gn (1 slug)) + PR L (10)

Differentiation of Eq. (6) yields two terms:

0 2 0
jp no. Pt 2P (11)
. (1 - bn) Ie b

From Eq. (5) the logarithmic derivative of 8(uy) is readily calculated and

the result is
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Differentiation of Eq. (3) yields

+
du0 ) a buo

dn =~ T =bn

(13)



Combining Egs. (10) - (13) gives

2
dP p a a + bu
h 0 zb 2 L0 u 0
P S . S— i T T c . L I - v
;iom T = bn) ( ) = P . P 8(1 s §) [ % ] (14)
Computation in a subroutine will proceed as follows:
n 1is given -
Define d =1 - bn
Uy na/d
0 _
Ph = poauo/d
b= (e, - a) e/
§ = 2y/(a + 2u0w/co)
t, = pal(1+8)/(1-bm)? = oaf(1 + 8)/d°
tZ = 2bPh/(1 - bn) = ZbPh/d
t3 = - 2Pa6(1 - ué/co)(a ¥ buo)/(cod)
dPh
o C HPhRTh
k= (1 + m)dP/dn

The complete Mie-Gruneisen subroutine is shown on pages 5 to 8, together with

calling routine and output for an isentrope.
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