DQ{'brma:HOV\- and shrain

Cn this leckure, we will sbr{'\'na to look at deformaton and
Y‘equ«‘remen’r og- %eomeku'c com pati bility for a conbinvously

distributed boo\y.

Feomehric camPaH\oi\i}:j a? o\ef-m-ma’n'on_ \'mP\\‘es Hat de-(:ovma’n‘m
should oceur is such o fashion Hhat there s no overlap ov void

created 1n Hhe cief-ormecﬂ ‘oody‘.

Here, we assess the F-rolo\em o{l dev(:o'rma-h'ow and 8eome\r\‘c
COMPQHbi\H‘y fom Pure\\/ o geometrieal FersFeche, and

iho\eFeno\en’r o‘?- te equ\'\fbﬂum reo]u{'remenl-s-



Cmf\sfde'r‘ oan e\camP\e where you have o bar Hanﬂinj onder the

action of gravitahonal force due Yo self— weight
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Take '?ov examF\e two line very small line elements ot fuo
diffevent points in the bedy. We Lad hat the hrachone at the
two levels ave different. Hence, the line elements will Lmderao

diffexent amounts of e\ongah'on (ond .. different local S‘\~ra\'n>
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De-{:iniHm o@ strain comPc'nenE

P\S we see ‘?rom Fhe F—revim exa'm]ale Yhat we can o\e.scﬁ\oe
o‘e?orma-l’forvs orf- o \oody in kerms 0?‘ chaﬂges in \eﬂg\‘h of— 1N
amall lihe element . We will vnew describe Yuwo \'BFGA 4—-

skrains  Hhat are Qovnmdh\y vted Yo charoclerize Hnese c\nargeg.
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When o body deforms, line elements inside the '\ooo\)l may

e\onaa’[e o¥ cantrack. The o‘uanh‘lg Prat we uvie o weasvvre

the c\'\qnges o@ \enSHr\ o{-— a small line element ot o Po\‘n’{—

inside ‘the \ooc&y s alled vovmal shkeain 1n simF1e ‘erm« .

Consider o small divedted line sogment | dy, between two
very close poinks P and @ in an undeformed bady
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When the body detorms | point P will vove to & new Foiﬂ% P’
and § will wove o Q' ond the oviginal line segmen"t‘ will

change Yo & new line sesmen:l', AR, > o? \e"’ﬁH‘ d3, .
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This de{:\'n\"n‘an o@ normal shrain haelds kue '\resqrones:.s o{—%e

amount o?— shrain — large or small.
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T the C\'\a\’l%e in the length of the line segqment s vevy

small, MPre normal stwwain veducez o
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Shear shkain

In oaddihon 4o cka'n%es n \enSH—\ occuring n a o\e{cwma\ole
\OOd\/) thevre are distorhons which co*m"espdncﬂ o c\r\anae ¥
om%les between two line sesmenk- Thece ckanﬂes " ang\eb

ie o\e{\‘ned osx‘na shear shain.

To debine shear s\'\"ain, we congider twe small line :ea*menh d -,

and dr, n the undeformed bad q\og\ n 8cmcﬁ £ unit normal
direchions, resFech‘ve'I:j-Tqu lwo unik vormals v & T ace inibally

FerPenc\fcular o ecach ahher.

Undeformed boala_ defovmed body

However in the deformed state, ¥ne line segqments (4R, , dR.) wil)

no \onser be orthogonal. Let Onr be the mew angle between the

two votated line segmenh- The shear shain is defined on
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This shear shain is velated Yo the omau\onr' distorbions occuﬁng
N o boolé gince Yhe cosine o?— Hhe ana(e bet any fwoo unit
vectors s Sus‘r He dot F*rocQuc‘\- of  those uvmit veatsrs
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Us{ng e definitions of vermal and shear shrains for n £
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Qince the enaiqeer\'n8 sheayr stvain s \"us% ec'ua\ ‘o the chomae cF— arﬂ(e

it has a direct P('“/Sl'(‘d\ meanfna > however €.+ is wore coanvenient

for vse in shrain tensor





