S lrain displacement wvelations

Now we will look at the velabion behweoen disP\ao@meni‘ and shraing
A convenient Loovy ofL Ae(‘-{nina deformatons tn o bocQY 't Yo define

the displacement vector \_J_L<2<_> P every point P (X) in he
vodeformed lody.

un olevfmmecl u (

deformed

x)
\1

Hdm %eow\e\‘r\/, we cec 'H'\G’C

R(x) = x(x) + u(x)

Now F chanﬁea \97 a small amoumt dr,, in He

Airechon 0(2- onit mormal n , then we can write

dBn = d'fn + 0‘9_

Dl'v(dina \Dy the 1@h3H‘\ 4— a[‘n which ds, , we 39{‘

d\En = d‘(‘n “+ d_(:(_
O\S‘h dsn dSn
= N+ du

d s,



Us\'v\% this vesuvlt n He o\e'\'w‘ni%'w\ o{l norra)  Shain

E\r\n = _1_ ch . dgh —_ )
g\ dgn aSr\

- L
= 1| nd +an.du + Jdu . du _‘}
2L Bsn ds.  as
= n C_A_\—j- + L du du
Sn =) Sn Asn

/&imilar)g, i we let v change by o swmall amt dry, in

the unit noymal direction t |, we get

o

S ds,

o
»
T
OR
v
&
Q.
T

and osing e resvlls in the definitren a@- shear shain

Enl,— = L dEh . th
2 A S dS.b.
= L K\(t+ 0&) (n+<5‘5y_\
q Sy dsr\

"
\F the skraing are small enough) we can ne%\eci' the products

of Yhe displacemenat gradient, and we <cee that Lo linearized

nevmal onmd cshear shkraing

Enn = n- du , ent=l(n-e\_&+ﬂc.é_%
o Y 2 Asi N




13

The d-‘sF] acement vector
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State of skrain ot o point
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