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Abstract Solution In time Radius of convergence

We studied the problem of converging cylindrical and spherical
strong shock waves collapsing at the axis/center of symmetry
for a non-ideal gas with constant density. We have applied the
perturbation series technique which provides us a global
solution to the implosion shock wave problem yielding the
results of Guderley's local self similar solution. We analyzed
the flow parameters by expanding the solution in powers of
time and found the similarity exponents as well as the
corresponding amplitudes in the vicinity of the shock-collapse.
The flow parameters and the shock trajectory have been drawn
In the region extending from the piston to the center of collapse
for different values of adiabatic coefficient and the non-ideal
parameter.

Introduction

We obtain the radius of convergence assuming that the nearest

The no flow condition through the piston gives singularity has the form

v = —Vatr = Ry — V1. R(t)=1—-X(t)=1— 3 X,t"

For convenience, we evaluate the distance inward; let x= K, — r
and let u = —v be the corresponding velocity directed inward. We in-
troduce a new variable
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where &, and A, are the leading exponent and amplitude, respectively.

All the variables are non-dimensionalized by referring lengths to R, Hence,

speed to V, density to p,, pressure to g,V ?, internal volume of the gas X
molecules b to 1/p, and time to Ry/V. Then, the system of differential -

equations
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» Among the extensive work that followed, we mention the
work of Whitham [3], Lazarus and Richtmyer [4], Van
Dyke and Guttmann [5], Sakurai [7], Hafner [6],
Zeldovich [8], Madhumita and Sharma [10] and Arora
and Sharma [11] who calculated the numerical value of
similarity exponents to several significant figures using
various techniques.

> In the present paper, we successfully demonstrated the
application of perturbation series technigue proposed by
Van Dyke and Guttmann [5] to the implosion shock wave

problem in a non-ideal gas of constant density, which

provides a global solution to the imploding shock
problem.

Assuming that the solution is analytic in time, we expand the un-
known position of the shock wave in a Taylor series as

X(0) =Y, Xy,
n=1
and similarly we expand the flow variables as
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RESULTS & CONCLUSION

» An mncrease 1n non-ideal parameter a causes the velocity, density
to decrease while pressure to increase.
» The velocity and pressure decreases| monotonically behind the

shock

» An mcrease 1n non-ideal parameter a causes the time of shock
collapse to increase.

» Guderley's local self similar solution gives only the first dominant
similarity exponent while by using this method, we obtained other

less dominant similarity exponents and the corresponding
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We consider a cylindrical or spherical piston of
initial radius Ry which is filled with non-ideal gas
of constant density ,,. Let the initial conditions be
as follows
V=20, p=py P =Py,
The basic equations for the unsteady one-dimensional adiabatic

motion of a non-ideal gas can be written in the following form
(Madhumita and Sharma [10])

Ub,=1-NB0-y)+y+1+F—DE-DzlX,
Re=@-D| L% - (@120 - DX |0 -2),
Py = 4X,,

The forms of U;, R; and P suggest that in higher approximations the
coefficients U,, R, and F, are polynomials in z of degree n — 1, of the
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Hugoniot (R-H) relations:
v={(1-— .S_I}R-f e =pBp,.p=01-— ﬁ_l}.ﬂniﬁ}ls

where R(t) and f denotes the shock speed and the measure of the shock
strength, respectively which is given by
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at r = R(t),
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we obtain the position of the shock wave
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amplitudes.
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