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The problem of torsional oscillations of a semi"-inhi& perfectly conducting elastic ~ e d i u m  with 
an applied magnetic field normal to the boundary due to ( i )  an impulsive load, ( i i )  step load, and 
(iii) sinusoidal load are solved. In the case ofimpul~live loading over a circularregion, the duration 
of disturbance at apoint is greater than in the case-of a purely elastic material. The width of 
distribution is the same in both the cases. 

The electromagnetic effects on stress wave propagation is of interest for a seismologist. 
Various wave problems are solved in magnetoebsticity and reviewedl. The problems of 
torsional v i b r a t i p  of ai semi-infjnite medium -under surface loadings and prescribed 
diaplwcemslent oh &e surface ara di~oupsed~,3,~ due to their applications in structural 
engineering, studies on earthquakes etc. In this paper the problem of twsional 
vibrations of a semi-infinite perfectly conducting medium when a large magnetic field 
is applied normal t o  the surfaoe have been studied. In the case of impulsive loading Over a 
circular region, the duration and region of disturbance a t  a point are greater than in the case 
of a purely elastic material. The widkh of disturbance is the same always. The expressions 
for d/lsplaoement, stress components and secandary magnetic field near the epicentral 
line and near the surfaoe are given. The rgsults, when the loading is either a step function 
or sinusoidal in time, are also given. The rebults can be extended to anisotropic material 
without any difficulty2. 

S T A T E M E N T  O F  T H E  P R O B L E M  A N D  S O L U T I O N  

_ The cylindrical coordinate system (r,  0, z )  is used such that the material medium is 
given by o 2 0 and the origin coincides with the centre of application of the surface force. 
It is assumed thst the dispbcem;?nt component, induced electric and magnetic fields are 
of the same order of smallness so that their produots and derivatives are negligible. 
When the displacement currents are neglected in comparisw with conduction currents, 
the linezlrised equations of motion arc givim by 
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Tlie magnetic permeability of the medillni is assumed to be unity approximately. 

The axisymmetric displacement is given3 by. I 



e applied magnetio field ia 

3.3 3 
where i, , io , is are the unit vectors a t  a point in aylindpical coordinates. 
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The induced electric and magaetiw*l&@e - - - - 
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$ q ~ t i o m  (1) end (4) give 
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On intrkduoini the-dimeasionlw parsrmeters 
i 

?U. E: aU, r = aR, a i=. aZ, f = Ta 

+ . P8 = - 
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Equation (6 )  reduces to , /' 

It is to be noted that cr lies between zero and unity and it is very near to d t y ,  a f: 

and. Hankel transform of order unity wit% relspect ta R defirted bg 
to the oase of a p ~ e l y  elastie material. Using Laplace's txansEoTm witt% 

,- - equation (6J g i~es  
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for which the solution that remains finite a;B Z + co, is 

where A is a constant of integration. 







B ~ A  : Torsianal bading of Elastic %ff Space '163 

In thejegion R < 1 - y, there ia only tt coaqtant c~oumfermtial shear strain 
but no wave motion. When y is -less than unitf%here wil l  be s eonstant strain 
upto R = 1 - y and from then onwards and upto R = 1+y, there will be time depen- 
dent disturbanm, For y > 1, the region of disturbance is y - 1 < R < y + 1. In 
this aaae, the width of d i s t u r b w  $enbins the same for all y. The values of y in this 
ease we greater than its value corresponding to the purely elastic mated .  Hake 
the region of disturbance in the magnetoelastic case is greater than that of purely 
elastic material, because a < 1. The duration of distiurbsnce is giyen by 

The wave arrives early and departs early in this case. The duration of disturbance in this 
oase, t, is given by i 

whereas the duration of disturbance t,, when -the msignetio effects are absent is 

Hence the duration of&tubawe in a magsetoehstic m e  is more. 

The nonvanishing stress oomponents are given by 

& 

(i) Near t& surfom : The results fer this ;see a n  be obtained by treating Z to be 
small and on making-the simplifications, we get from (15) and (16) 




