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FIG. 7. Stress rate-acce le ration diagram of acceleration 
wave reflection from a stress-free boundary . 

Collision of two acceleration waves 

Let us consider the interaction of a right-running wave 
connecting the state (62 , x2 ) with the state (cT2 , x2 ) and a 
left-running wave connecting the state (cT2 , x2 ) with the 
state (o-s' xs). The characteristic lines for each of these 
waves are as shown in Fig, 6. State 2 must lie at the 
intersection of the left- and right-running wave charac
teristics, because this is the only point on both lines. 
This state satisfies (A1). After the wave interaction the 
waves adj acent to states 1 and 3 are propagating in the 
opposite direction to what they were previously, so the 
state 4 between them must lie on each of the dotted 
cross curves, as shown in the Fig, 6. 

Collision of an acceleration wave with a contact 
surface 

As with any acceleration wave, the incident wave can be 
represented by a straight line connecting states in the 
(6 ,x) plane. The reflected wave lies on a line through 
(6 , x) with slope Pol U Nl and the transmitted wave lies on 
a line through (6o'xo) with slope -P02 U N2 • Since both a 
and x are continuous across the contact surface, the 
state between the two waves corresponds to the point 
(62 , x2 ) where the transmitted- and reflected-wave 
curves intersect. This solution satisfies (A7) as , of 
course, it must. 

Reflection of an acceleration wave from a free surface 

As mentioned previously, the free-surface reflection 
problem is a special case of the contact surface inter-

action problem in which the second material is re
placed by a void. In this case &=0 and P02UN2 =0, and 
we have the situation illustrated in Fig. 7. From the 
drawing we obtain the results (5.10) given previously. 

-This work was supported by the U . S. Atomic Energy Commission. 
IM. H. Rice, R. G. McQueen, and 1. M. Walsh, in Solid State 

Physics, edited by F. Seitz and D. Turnbull (Academic, 
New York, 1958), Vo!. VI. 

2R. G. McQueen and S. P. Marsh, 1. App!. Phys. 31, 1253 (1960). 
lG. E. Duvall and G . R. Fowles, in High Pressure Physics and 

Chemistry, edited by R. S. Bradley (Academic, New York, 1963), 
Vo!. 2. 

4R . A. Graham, D. H. Anderson, and 1. R. Holland, 1. Appl. Phys. 
38, 223 (1967). 

se. H. Karnes, in Mechanical Behavior of Materials Under Dynamic 
Loads, edited by U. S. Lindholm (Springer-Verlag, New York, 
1968). 

6L. M. Barker, in Behaviar of Dense Media under High Dynamic 
Pressures (Gordon and Breach, New York, 1968). 

7R. Fowles and R. F. Williams, 1. Appl. Phys. 41, 360 (1970). 
8C. Truesdell and R. A. Toupin, Handbuch der Physik HIl l 
(Springer-Verlag, Berlin, 1960), Chap. e. 

9B. D. Coleman, M. E. Gurtin, 1. Herrera R ., and C. Truesdell, 
Wave Propagation in Dissipative Materials (Springer, New York, 
1965). 

lOp. J. Chen, Handbuch der Physik Vla/ 3 (Springer-Verlag, Berlin, 
1972). 

II See eq. (210.5) of Ref. 8. 
12e. Truesdell, Arch. Ration. Mech. Anal. 8, 263 (1961). 
IlB. D. Coleman and M. E. Gurtin, Arch. Ration. Mech. Anal. 
19, 317 (1965). 

I"B. M. Butcher (private communication). 
ISM. Cowperthwaite and R. F. Williams, J. App!. Phys. 42, 456 
(1971). 

16L. M. Barker and R. E. Hollenbach, J. App!. Phys. 41, 4208 
(1970). 

17R. A. Graham, F. W. Neilson, and W. B. Benedick, J. App!. Phys. 
36, 1775 (1965). 

18R . A. Graham and G. E. Ingram, in Behavior of Dense Media 
Under High Dynamic Pressures (Gordon and Breach, New York, 
1968. 

19D. D. Keough and J. Y. Wong, 1. App!. Phys. 41, 3508 (1970). 
2oE. Barsis, E. Williams, and C. Skoog, J. App!. Phys. 41, 5155 
(1970). 

21W. 1. Murri, e. F. Petersen, and C. N. Smith, Bull. Am. Phys. 
Soc. 14, 1155 (1969). 

22C. Young, R. Fowles, and R. P. Swift, in Shock Waves and the 
Mechanical Properties of Solids, edited by J . J. Burke and V. Weiss 
(Syracuse University Press, Syracuse, New York, 1971). 

231. R. Asay, G. R. Fowles, and Y. Gupta, 1. App!. Phys. 43, 744 
(1972). 

J. App!. Phys., Vo!. 43, No. 12, December 1972 


