40

<r
i
70
il

IH
K|o
W
70
g

3.9

2 2oL W=,

tol OjAA|ZHdE) SQto|

EZS 2 (strain

S
S

=2 7|E22 5

2
4

A
increment) 1}

o

t,)

= €t de; -

t,)

€total (1

gsed — =24 90

> B

W)

t) — €,—1 1 de—y

€total (1

10

OJ=0| of

- O7|A

9y

0z
d(dw) n a(du) |

a(dv) n a(dw) |

1
: dvyzzg[

0z

ox
a(du) n a(dv) |

1
) d’yzw = 5

ox

1
> d’yxyzg[

&, dyy; = dey)

(&1 7| 221 dgammay,

duj), i,j=1,2,3

9
ox

du, +

9
9y

1 1



dl
l l
€ = de,= ln(—)
ly lo
t=t, mo| 2ol I, : t=t,Y mo| Zo|, x| ZoJ)

T

— gL} HE

ALkol 7t

o2

mot
ale
H
£Q
|0
=
Mo

coz zHo| Yajof o3

2

€ = Eln(l—l) o|LC}.

0

t
©fE Zo|z soteB WYE =07
t.:to
Z(deformation path)E & = /U= 2=

o
=
o

o
5lo 22|&™ ojoj: 98,



42
X Strain Energy

- The work done by external force in causing deformation is stored
within the body in the form of Strain energy

In an ideal elastic case, no dissipation of energy takes place, and
all the stored energy is recoverable upon unloading

dW=dU= a((a—“ dz
ox

0

dydz = / xamdex(da:dydz)
0

(dW: work done by on dxdydz, dU: the corresponding increase in strain energy)

Let, U, : the strain energy per unit volume( strain energy density )
U, = / Iamdemz / IEexdem ( X FEe, : linear elastic material(7}7) )
0 o

1
'.U0=%E62:1 - — o

v 9% T 9pY Tj

- In the case in which o, 0,, 0, act simultaneously,

“Uy= %(Gxtfl, +o,6,+ O'ZEZ)
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