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he isobvopic linear elashic wmoakevial wedel was fnbroduced
(0 the last fow lectuves. Trom view ov, we will look at
applicakiong Conce“rn\'na isabropic lrnear elaskhc matevials :H‘@)'
will have epecific geomehries and  will be subjected +o
particular  types o load: We will encovnter the -@aﬂowi‘ng
arF\(ca’r\'ms :

() Solotions of thick- walled cylinders under

extension - toreion — inﬂal—\‘ovx,

(2) Solubions O% \on3 2\ender bar cubjec’re&
lo kansverse load

These hoo Pax:\'\‘m\or Ow\(cuh‘ms allew %:w SimP\f'«g—\'cc'\'l'OnS
(ox appx-oxx‘ma'h'ons> Yo be mode 1o the L1 2D equo)n'ons
of elaghicihy, Far‘n‘cu\ar\y the linear elathc sglresc-skrain
velabions.  This will allew vs to write dovn simple expression

'@or Yhe stress and sWain  and solve some Sm?o\"\-am‘l'

‘:roc \’\'ca\ Ff‘o\o\e m3s ona'\\/-\-\cnny



Elostic Soluvhon o?- Thick-walled CS'\\"nJers

Here we congider an a?Fh'ca'h'an af— -Hneory orF- e\as-\-w‘cﬂB %n-
\nomogeneous \‘so\roP\'c colids which are in the ﬂgorm oﬂp—-
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We shall determine dhe ccan\el-e qolubhon : Aishibubon o?—

in{-evr\a\ sh‘essesJ 5h-qir\s_, ancﬁ d\\‘s‘:\qoemenb US‘Y\B the 159%3
‘-eﬂuilfb\—\'Um eqns, shain- o\\‘sFlacemen'i' veloahons avd \'\omogenem

iSO\Toch'_ linear elachc shress— slrain velabonr and BCs.



To lake ao\van\—aﬁe OK—— the c_%\fno‘r\'ca\ s~5w~m-nel—zr>/J we vse

the cylindrical coardinates (¥, 6, )

Short inl'roo\uc’n‘on to uj'\w'n&rl‘cq\ coovrdinates

A %eﬁera\(zeo\ cglfnder with its axie cO1'nc\‘oQ\'ng with zZ-ax\s

Posiion vecter oF any point P will be given by Yert+zg,
wheve the O dependence is hidden in the basis vectsr ey .
If we \:rrojec’c the Foin—’c P on zZz=o0 \:\ome, we 8el— P’/ which
e given \oy (v, 6,0). Theve is o baseline or o yeference
line velative Yo which cma'le Q is wneosured. T(We f the
basis vectors lie in the Plane: €y Ppointk Tao\\‘a\\y outwaxd
Brom the center while €g Poin{-a in the direction of-fhcreogira
8 and is perpendicular T € - The third basis vecler ©; \ies
a\ong e oxis of the eylinder.

Note: A lbig difference between cylindrical €3 (e, €, €.)
ond  Carkesian CS (g’\,?z, €:) is Hal Corbesian CS s Brved

in direchon omd Ao ot a\wange hom  one point to the

other point, but in QB\{ndrIca\ cl, *two of— the bousis
veators (gv, §@> c_\r\omge when O coordinale og o pt c\nangea
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with different O have
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orientoatten O, He Jéo\low\’na velahon is obtained
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Eotui\{\or\'um equab'ons in culindvrical cooxdinates

We had in Tutorial 3 (Proklem 8) derived the equilibrium

equahions ia c‘jh'no\rfcq\ coordinates, rewrviten heve

Y- direchon

00y + L BZT@ + BZYE + Qv —Oge + b = 0
3T Y206 Az ¥ v

O - direchiown
2Tro + 1 0208 + DCez 4+ A Tvre + bcs = 0
v ¥ 20 D& L

Z - divechon
°&z 4+ 1 ¥Tsr 4+ 3%e 4 Tar + by = O
Ir Y

208 >

g



The |5 eciua"h'ons o[’- e\as\‘\'cﬁy in CY\(noVn‘ca\ coovadinateg
consist  of the 3 ec,ui\{brfum conditione (on previous Fage),
b Sh’a'm—o\\'sF\acemer\’(‘ velotione (which we will olerive>

and § skress—-shkain ~elahons n c'(tjﬁncﬂr\‘ca\ cavd nates
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cvlindrical coevdinates

The o\\‘s?lacemen{‘ vector in the c:j)s‘no?rfco'\

coovdinate s writen as
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Novrmal
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o summary, the 6 skrain -displacement relahons 1n cylindrical

cooydinalea arve :
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Stregs-shain velahons in c\tj\fnc&r(cal coovdinates
\/-\,

tor an \‘so‘croF\'c ma’cerl'q\) all stress- skrain velahon: are
independen’f OF— He direction - T\r_w\s, the §-¢e Y‘ela’c\'ons\r\\')s
must also Lbe ihdle[a@nden:l' & the coovdinate S:(S%Gm)

meom'ng one could choose any set o? Hhree PerFenoMcular

divections - Therefore, we can tovite
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