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FIG. 29. Curves showing the attenuation of shock waves in 
targets made of aluminum, copper, and lead[l11. The waves were 
produced by the impact of a thin 1.5 mm disc, flying with a 
speed 5.71 km / sec. 

The leading front of the relaxation wave moves 
through the striker and the target with a speed ex­
ceeding that of the shock front. The attenuation of the 
shock wave begins at the overtaking point K . 

By recording at an arbi trary pOint m in the at­
tenuation region the coordinates tm and xm of the 
shock wave, and also the mass velocity Urn' it is 
possible to find the slope of the m-characteristic 
am = ("'m - xn )/ (tm - tn ) and the speed of sound 
Cm = an - Urn· The organization and interpretation 
of the experiments remain in principle the same as 
when different materials are made to collide. 

The experimental curves of shock-wave attenua­
tion of shock waves [31] moving through the target are 
shown in Fig. 29. The striker used in these experi­
ments was a 1.5 mm plate of iron, moving with a 
velocity 5.71 km / sec. The speed of sound behind the 
shock-wave front in copper, lead, aluminum, and 
i ron up to pressures of several megabars was deter­
mined in [31]. The isentropic moduli 

Ks = eC2=~ 
dIn Q 

for three metals are shown in Fig. 30 . In shock com­
pression by a factor 1.70. the e lasticity of the copper 
increases by a factor 7.4. that of iron by 8.6 time s, 
that of aluminum by 10 times, and that of lead by 
10.8 times. 

The passage of shock waves is connected with ir­
reversible heating of the medium and with an increase 
in its entropy. Consequently, the shock adiabat is 
s teeper than the isentropes everywhere , except at the 
o ri~in, and crosses these c.urves at acute angles. 

The upper limit of the possible positions of the 
7(' ro iso therm is obtained by unifying segments of 
Iscn trope s into a single curve: 

p P 

J (Q) = ~ (~~ \ /Q = ~ C~dQ. (16) 
Po Po 

The subsc ript H denotes here and throughout that the 
I fI €'n t !"opic derivati ves and speeds of sound we re de ­
tel"mined for the states of the shock adiabats. Inas-
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FIG. 30. Dependence of the isentropic modulus Ks of iron, 
aluminum, and lead on the degree of shock compression["]. 

much as the heating at constant volume leads with 
rare exception, to an increase in elastici ty, we have 

C. = (~) > ( fJP ) _ dP c 
H fJQ S H OQ 8=0 - dQ 

and consequently J (p) > Pc (p). 

The relative positions of the curves PH, J , and 
Pc are shown schematically in Fig. 31. 

The function J mal<es it possible to ca lculate also 
the lower limit of the increase in thermal energy 

Vo 

.1ETm1n=} PH(vo-v)- ~ J (v)dv < 6,ET' (17) 

The positions of the curves J (a) of [3TJ relative to 
the dynamic adiabats and zero isotherms of copper 
and lead obta ined by another method (see Secs. 2 and 
4) are shown in Fig. 24. It follows from the diagram 
that the representation of the zero isotherms by the 
functions (16) is in itself a fair approximation. On 
the other hand, we can now conclude that the "cold" 
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FIG. 31. Relat ive positions of the shock adiab at PH, the 

isentropes ps. the zero isotherm pc. and the function 

P 
J (Q) = S CfIdQ . 
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