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Perform: Vu = grad(u)
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2) When the position vector r is given by:
r=re +zk=xi+yj+zk
x =rcos(0)
y = rsin(0)
Obtain: V(r,0,z)="?
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= Y = ai + a—yl + a—ZI_C

B 9 —sin(®) 9 ) .9 cos(0) 9 ) . 9
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Expand to cancel terms and arrive at:
= V(r,0,7)= ae+lae ak

7) = — 2
or ro0~" 9z~

3) Using the result of problem 2, obtain Vu where:

U=u.€ +Ugly+ue e=k

Also extract the linear strains.

de, _ , de __
0 ° g °
0 10 0
= Vu==(u.e +upe, +uk)e +—=(ue +u999+uzl_c)§e+a—z(urz+ue£9+uzk)k
:>Vu—(au’ %e +%k]e+ B(au a—e+% 9 ai e+(au’e+%e+%k)k
T e T ) T a0 0 T o0 T Y T e Tae ) T o T T )R
[ Ou, du, ou, |
or or or .
1( du Ju 1( du -
=>Vu=le ¢ k] ;(ae’—uej (agﬂtr) ;(aé] _29
ou, duy du, -
0z 0z dz |
I ou, 1 1(au, J ou, 1(au, auzj
—| = =% —u, |+ == — + —=
or 2\ r\ 06 or 2\ dz or
err er@ erz
N D 1 l(%_uj duy (8u9+u) 1 aue l(au)
o e T 2\ rlog ° or 20 dz r\ 00
ezr ez@ ezz
1(8u, auzj aue l(au ) u,
2\ dz or Jdz r\ 00 0z




4) Determine the stress function ¢(x,y) that satisfies the following boundary
conditions: (See Review Homework questions for diagram)

XX | x=0 = _alyx
c,=0
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d2
=0, =- 0 :>¢=—&y3x
dxdy 3
d?
=0, = 49 q)———
dy’

.1 1
assuming gal = §a2 =c
=p=—cy'x
5) For linear elastic problems, equation (8.2.12) of Lecture 08 may be expressed as:
1
5-[ 0., +t0,€ +0 € +T YV +T. 7. +T.Y, )dV
[ (Fu+Fy+Fw)av - | (Tu +T;v+T;wjds
Vv : K

Apply the above equation to obtain for the torsion problem given in the Review
Homework Questions.

Since there is only torsion:
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2 2

_LG[;" g—i + g—f: dxdy—JX(]i*u+7i*v+72*w]ds
_L” 99 2+ 9 2 dXdy—H(V (o-*u+a*v)+(c*v +6*v)w xdy
dy ox AR " e
- 0122 (28] et [ o0+ 00
Loy ox o o "
2 2
ZLG[;[ g—f + g—f dxdy — z”(( y9y+gf Ddxdy



S IEl

¢

!l

d¢

2 J - 2G9¢dedy
]



