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The inpaot of temsile sopoeimens treated in this thomis
forme & part of that class of dymamie loading of strustures
where the load i applied ‘suddenliy’, viz., in a very suall
fraction of & gecond. This domain lg sandwiched between
that of stetic losding and the rogion of hypervelocity fapact
when perhaps & quasi-fluld behoviow predominetes requiring a
sompletely different treatment. The rate of loading and the
gizes of bodiep conmldered in the present class of problens
are such thot the deformation pocess is considerad to neour
by seans of wive propagation phonomenon while the stresmes
and strelng are highly sophonopeneously distributed in the
bodies. Sush dmpeet atudies mm aoplisations to avtomoblle
ne of tidal woves or alyr blast on sbroostures,

aceldents, Iuping
high speed msehining, eaplosivye ond lopact metal forming,
shoek attemusntion of structureg, obe. Howsver, theoretical
anslyels of such prastical sroblove iz extremely complicated
reguiring o thorough understanding of elastio-plagtic stress
wave propagebion and interaction ghenomenology., Naturally

sethods of amalyais have to be ovelved by studying simpler

and more stralghbtforvard capes whnre experimental verificae
tions are popolible on laborabory meale. The subject bhas been



of axtensive rasesrch in recent voars snd a mumber of
books # 18,25, 38, 44, 604 2 researeh mcm&m&m%’w” k2, 48, 51,65
covering verious aspeobts of the phenomenon. |

The problen of longitudimal elastic-plastic waves in
bare, the problem chosem for study in the present thesis,
has been the earllest problem to e consldered inm dynamic
plasticlty becanse 1t is the simplest. By the tern ‘bar'
ve generally mesn that the length 18 st least ome order of
megmltude prenier then any oroso-geoblonal dimension. The
problem ig of Intrinsic interesit bpoouse a ber or & rod ve-
presontas the simplest of all englmpering structures. Although
the atructuwre itself ls simple, the total problem becomes
complicated sncugh because of disperaion and interactions

davrios .

of stress waves rellecting repeditedly from free bow
The problesm booongs further cotnplicated due to presence of
unloading weves and considerable non-uniformity in the

geomgtry of the bar in the later steges of Lts deformation.

This thesls presents an alternate method of mathemati-
cal tractablliity Tor the predintion of high tensile impact
deforsations ln short speclmens weing lumped paremeter technie
ques and subsbituting the vibratlon equations of & large nunber
of digerete mpoeses lu place of wove eguation of & comblimmm.

*Buperseripts &@MWW the %:@:Lm nunber of the references
listed alphabativcally at the end of the thesis,



vi

For biw lmvestigeticn of the practioablility of
this method, An experimental vip wos also devised o mube
Ject temsile specimens to large norpenent defornatlons
with oy without meoking, and also fraoture with single o
double neolks, by varying the tosting conditicns mo thas
sufficlient Information could b avallable for cheoking
the sheoretical predictions,

The thesls confirms that the prosedure of analysis
suggested In the text provides o good mathemetically trao-
table way of studylng tenalle fupect problems as vorified
freom the expordvental resultes.
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