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The thesis embodies analytical and expsrimental
atudy of the collapse of large diameter bubbles under the
influence of the gravity fisld and in the neighbourhodd of
finite rigid'and free surfaces. Investigatlions regarding the
abplication potentiazl of the fluid jei, formed due to the
zsymmetrical collapsz of the bubdbbles, to metal forming have

also heen carried out.

Two distinet cases of bubble collapse relevant to
exnlosive matal forming have been considered. In the first
case, the bubble is assuned to be Initlially spherical and at
its maximum size, and locabed between a finite rigid surface
balow and a free surface some distance above it. The pressure
gradisnt due te the gravity 1s neglected and the collabse is
assuned to oceur under one atmosshere pressure. In the second
casse, the growth and the collapse of the tubble are assumed
so cconr when the ubhle is close to a finite rigid surfuce
in & pravity fizld whille the free surface is held gt a fixed

pressure,

The problem has becn solved under the assumbtions
that the liguid 13 non-viscous and incompressible, that the
flow is irrotational, and that the effect of surface tension
is neglirible, The ghove assumptions cnahle the problem to bhe
sclved 1in terms of velocity potentinl which satisfics the Lap-
lace's equation in the Tield. The solution is obtained in fi-
nite time steps, by solving the Laplace's egquation on an ele-
etrical network analesme. The boundary conditions are shseified
with the help of = method which h's heen developed to denl with

the two free surfaces and the gravity field which are required



to be eonsidersd in the problam. DBubble profiles znd the
orofiles of the free surface at different stzges of

collapse are thus obtzined.

It is fdund that vhen a bubble is located close
to a finite rigid surfsce and 1f a free surface of fluid
is provided above the bubble or whsn the bubble is of
sufficiently largs diameter so that there is significant
sregsure Jdifference in its top and bobttom surfaces due to
gravity field (hydrostatic pressure falling in the dire-
ction towards *he rigid surface ) the abble collapse
ogttern is zltered. In both the cases it 1s found thab
the veloeity of the bubble surface (at the axis of symme-
try).increases in the beginning of the collanse, but the
final jet velocitieg are lower conmpared tc the case when

only rigid surface is cousing asymmetry in the collapnse.

In an experimentsl setup designed and fabricated
for the purgose, copver diaphragms are deformed by shock
- waves and asymmetricaliy c0llapsing bubble. created by
firing explesive detonators inside a tank. The time
deflection history of the dlaphragm a% its centre is moni-
tared with the heln of a photom.be and collimator setun.
Results thus obtained show that the presence of a rigid
surfzce under suitable conditions causes the.mbble to

such

collapse in;a way $#o as to give rise to deformation in

diabhragms., Addition of free surface above the bubble



helus in ineressine further the deformstion caused due
S0 the bubble ecollspse. It is found thot whenever the
finsl defornaticen of the disdhramgm oeccurs with the

bubble collange, it is deformed inte a rounded shapo.

Zhe ecnditions of the hubule collanse which result
in *ha largest awoun’ of deformation exterinentally have
nLs0 been shudied analvtienlly, It is found that the oriirmm
resnlts hewe boen obtained 'hen the collnpse of the fully
crown bubhle towards jot Tormation starts earlv in the hime

history,

It has heen observed thuh the motion of the diaphrasm
is corirolled by its initial =zeceeleration if hhe delform-tion
is cemmsed by the shock waves ‘transmitted through aler.
fnis, however, does not hold in ths e¢-3za when delo regtion

1s bromcht about by Tubile loadine.



