CHAPTER I
INTRO DJCTION

Tha subject of explosive forming of metals has
evoked a great interest in the industry as well as in the
regearch laboratory because of its very atiractive features.
Large comnonénts which are beyond the capabilities of the
conventionai nrocesses can he formed by this explosive forming
technique economically. Intricate shaves and materials of
low formability cun be worked fairly egsily. The asrosdace
industries were nrobshly the first oncs to employ this tech-
nigue successfully, but the range of user industries now has
corsiderably widened, The scode and the cgpability of the
nethod Mas grown enormously side by side and itts becoming
increasinsly urgent %o understand ftke mechanics of the process

wall .

The ensrgy released by the dotonation of chemical
exnlogives is used for the forming of metals. The energy
release occurs in a few nicroseconds and this energy is
irmarted as kinetle energy to thoe work niece, which is
clampes adequately. The workniecs absorbs the kinetic energy
as it 1s broupht fto standstill and results in an useful de-
formatlon. 3inee hirh speeds of motion ars involved in the oroce-
sSy,inertla forces play an immortant rolzs. Yet another comnli-
cation dus to the hish sneed of deformation is the fachtor

of hirgh strain rate. Yaterial nrovnerties are known to be



sensitive to strain rate of deformation and so algo its

imnget on the formsbility.

Snergy sources other than explosives, like a
bank of high voltage capacitors which can store electrical
energy and guickly relezse it, have heen employsd in cases
where the reguirement of energy is spmall. Bxplosives,
however, have remained the only source of ensrgy for large
avplications, pPrimarily becamse of thelr economic advan-
tages.

The energy of the sxplosive may be dirsctly
transnitted to the workniece to be formed,with compa;ativen
1y 38mall losses,if the explosive is in ¢ontact with thel
workoiecs., Howevsr, in most successful applications of
the exvlosive forming technique. the energy is transmitted

to the workpiece through the medium of either air or water.

In the underwater firing of the explosives,
roughly fifty vercent of the total energy is released as
a spheric:lly expanding shock wave energy, and only a small
portion of this, equal to the splid angle subtended by the
charge on the wnrkpiece,can be utilized for the metal for-
ming., Mareinal inérease in the utilizaticn of the shock
wave energy can be obtained by placing prover reflectors
close to ths charge direct:d towards the workniece. The
remaining energy relessed by the explosive 1s associsted
with thehotion of a gas bubble formed due to the detona-
tion. Recently it has been possihle to utilize some of

this energy associsted with the bubble motion for the



ourpose of metal forming. By greating_proper conditions
éuring.the collapse of the bubble, the collapse is made
asymmetrical. Such an asymmetrical eoilapse results In
the formation of a fluid jei which plerces the bubble znd
strikes the object o be deformed. The resulting nature
of the deformation is basically different from that of the
shock wave deformation. For example, metallic diaphragms
have been formed to round shapes by this bubble collapse,
as compared Lo the conical shapes which are obtained in
forming with the shock wvaves. The precess of involution
of the ubble and the formation of the fluid jet is similar
to that which oeccurs in the cavitation damage of hydraulic

machinery.

The current interest in the subject is centered
around the analytical investigations of the behaviour of
diaphragms} rings, and shells ete. under the dynamic loading
and the practical methods of forming different shapes, with
or without dies. Trial-apd-érrdr methods employed for
eiplosive forming of variﬁﬁs compenents are being progre-
ssively replaced by meﬁhods based on the theoreﬁical analysis.
&fforts are being madeté make the process safér and usable
under ordinary shop conditions. Studles are in progress
on the behaviour of the materigls at high strain rates of
deformation as well as on the effects of high velocity defof-

mation on the metal properties like corrosion, fatigue &tec.




