Given the following deformation
X =X+Uu=1.05xcosa —0.98ysin
y=y+v=1.05xsina +0.98ycos«

Z=2+W=12
where « =2
3
(1) Using the examples, construct Table in 1.

(2) Flﬂd F; Clll c_|_2| sza 01 \, C.I.lCZZ _c_|_22 and \] .

(3) Plot the undeformed and deformed states.

Sol :
(1)
Tensor | Undeformated Relation Deformed
X =1.05xcosa —0.98ysin a
Point 0 X y =1.05xsina +0.98ycos X
Z=Z
nfinites 0.525 -0.84871 0
rl”rl“ es'mta 1 dx dx=|0.90933 049 0 |dx dx
elemen 0 0 1
Line length 1 dL \/§:1.05, ¢, =0,4c, =0.98 dL
Angle 0 dx, dy cosd=0,0 :% dx,dy
Area 0 dx, dy dA =1.029dA dx, dy
Volume 0 dx, dy, dz dV =1.029dV dX,dy,dz
(2)
_x
boox
F. :%:1.05c05a, F, =%=—0.985in a, F, =@=O
ox 0%, 0%,
F, =2 —105sina, F,=22-098cosa, F,=22-0
% 0%, 0%
F31:%:0, FlZZ%:O’ F13:%:1
0% 0 0%,

1.05cosa —0.98sina 0 0525 -0.84871 0
[F]: 1.05sina  0.98cosa 0 |=|0.90933 0.49 0
0 0 1 0 0 1
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1.05cosa 1.05sina 0]|1.05cosa —-0.98sina O
[c]=[F]T[F]: —0.98sina¢ 0.98cosa 0| 1.05sine 0.98cosa 0

0 0 1 0 0 1
1.1025 0 0
= 0 0.9604 0
0 0 1

c,=1.1025 ¢,=0, c, =0.9604

cos¢9=i=0, o="

VGG 2
JC4C,, — €% =+/1.1025%0.9604 =1.029

J =det|F|=1.029cos’ & +1.029sin” & =1.029
(3)

A 51
d(0,1,0) c(L,1,0)

1.05><O><cos%—0.98><0><sin%:O

o

:1.05x0xsin%+0.98x0xcos%=O
=0

Sl

b :1.05x1xCOS%—O.98xOxsin%: 0.525

a(0,0,0) bL0.0)
Undeformed

=y

:1.05x1xsin%+0.98x0>< cos% —0.90933

=0

L

c =1.05x1><c05%—0.98x1><sin%: -03237 G, :1.05x0x005%—0.98><1xsin% =-0.8487

=1.05x1xsin%+0.98x1xcos% ~1.3993  d,=1.05x Oxsin%+0.98x1xcos% =0.49

3

o
Il

=(0,0,0)

= (0.525,0.90933,0)
= (-0.3237,1.3993,0)
= (~0.8487,0.49,0)
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Undeformed and deformed states
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