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L”?l—jiﬂc sTHF fibers in rubber. Uni-
- form (; on ends makes it anwim/;

/ ie. v# 0. Can make v—'—Oéj
j aa/c{ing foryae, but then (Lg s‘quirs)
‘7;2 =0, MNeed boith v =0 and Yo =0

for axi57mma7‘r/c éeédl/fﬂr‘.
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]:m,) Ires ra dis-

Can'll"huozzs acyoss
3 r=0j nel rea-

> T s.analole ; not

dw f“ble
Need e =0 of r=0, Lt neea( such a

pnodal  d.of, fo aclueua it
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FO\" Wpdft‘él.lf‘{'?_l A=0 q+ r=0
(no hole oppﬁar‘s)' Expd/yzd Y
2
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€s = G+l sV +G2 +is— t
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Straims cannof’ be In](,‘ni'fe) So Cz:O)

Ce=0, - Hence af r=0

€ = C +C 7+
e . 4 Same
6,— :C‘ *Q'&‘F"'

One could also say Yot directions

r and 6 lack 5e}oam‘/e Maanmg_ q‘f
F'/‘OJ so €g =€ there.
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: Consm/ev- Er In @ Y‘mi,.

l‘ R > R>>a
- QA Je b
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| kod T
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_PL (PaEdé a  _ pa
0= 3¢ - (R d8)a E “EE

Fer radian, Hhe assoclated stitbess ix
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Covs ider €p N f‘:‘ng of same a’;mensi'ms.

' < .
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A = vadial displacement o
o .

%= B, €= 2, A=RE, = Ea

Per radian , the d’ssoc:‘a?leo[ Sﬁ'ﬁneﬁ's S

hr = E% - (3]
Stiffness ratio: % :<%)’L

Becones /a}‘ae if R/a s /ar‘ge,
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() Let u=a,ta,r. Pormad procrss or
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[k "g S[§1T(E B)rdr 44z Etn, |1 -
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rr
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cefld 6 = new6+7£

nlit
sin n 9{_71»,_ sin n8 cos > >

+ Cos h@ sim 2L
* N 2/4

:(osn£ sin'Z
for nt odd

Foomula in Fy.6.672 becomes
q = i};f:g<(osé_60539 n (0559_’__>

3 ry
(b) Fig.6.6-2 Part ()
%o e o
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g = Zlir_oc.;,na r 3/239 : 5;258 + )
rfe(cosp - 9550 C2E22- )

() Relocate the ©=0 position ¥o
where ©=T/4 in part (b), le.
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Must determine Tractions é +to be ap-
plied 1o Wie dashed cirpuler éouna’lry.

Can af’/’/j Mohr clrele qna/y.s‘f_s
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=_2 ¢cos & ([ ‘?CDS—LQ>
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(&) u=v=0, W=W,

(L) u= 8 cosB

‘\ V'-SSMQ

() Orient & verticall g ‘n Parf (L) - Yhen

U= 8smb, v=0ces8, w=0

(d) 24¢ porsiné U=-2@ sin®
/lyf v=-2¢ cos B
|_{Y‘5H’2 e w=8r sing

—>> ¢ = small votation

r
e
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4. 4= 7]

(2) Shown l'j a/irecfsaésﬁfuf’/m,

(L) /"f 2 co/.s‘.) sbwj/c ~barredd

l"d K ao/s,J double-barred
(C\ Ceonsider a, 7%/‘” ae in turn. [e'[L X=
raa{ia/ AXiS a/mj e= O/ = radiad ax:s
!./aw3 & =T/2, bath in 2=0 plane.
a,— axial (2-dlit Tramslatron.
a, — X directron tramslation
Qz — ro‘l‘d'llim aéou‘lL y axrs,
qQy — ra'f‘afim aéoaT" 2 aX/s,
Qs — ‘f 0//‘rec7‘:‘m 7‘1‘4445/47‘/‘3»;.
Ade; — ra‘/z'frm aéaa?lx axrs.



() E‘xarj) At cesiter x= -é—_,'
_ Bg.l* _ ?—"LZ
38455 ’ ‘64 .
_4g. L sin 27X fol” ¢
Y= U Erntrt L EIn®n L

T
At x:% and with v odd,

-5 ol‘4. ' !
vzt )

Numerical waltipliers ™ ans, are

M ! Term LTerms 3 Firms

0.013071 0.013017 0.01302]
v 0.0130
0.01302 (+0382)  (-0.039,) —

ml| o125 0.1290 0.1242 0.253
I | (+3-27¢> (‘0(970 (-H)fl%)

(b) Exao"f} Al cem'“ar X = —;—-I
v = =75 M- - pL
T 4%EI 4
PY“OC\‘/JN'\? as in 'Par‘l"(a) ,
o 2F ? wro . nnx
Vn—— Ei_’)é'_n’?: Sin > Sin __L_
A D) . 'l_n: ; nfl')(
ivn nzn_l__)n'lSn—-—L
A+ x=L ,m/7 sdd Terms are AovZero.
2P L3 I
V= 7\/”: -_E—T]-T'z:('+34' 4'54--}- > .

— ~PL ] ..,

-5 My = EE (- -5

Numev*rca/f Ma(‘f,‘plfer_s in ans, Are '
exact 1term 2terms - Q Terws

) 0.02053 0.02079 06.20%2
v 002083 () 459) (-0.23%) (0.072)
IMIO s 0.202.( 06.2252 0.2333

2500 (153%2) (-2942) (6.697)
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I 74
A _s-/ender ring of Sgquare cross section: re—R ——-»l/a.

I
Cans)/er )%a /owesr /o;m/ éarmomc )%471 /s 5‘1‘47‘/:4//7 a?wn/a/c’u/‘ 7’}; 2ero ?
7 = 5(2 s 26  and vhe assoctaled radial displacement U=11, 0s26

Ca—mpufe U, by eymfinf straim energy U 15 work W done b/ load
Er LT dz YA .
o

4rr
Substitute ¢ =20: U= 2Ex “23 cos™¢
o

4+-"
i d‘ﬁ:.?n/fa Uy
IR 2. 3)?3

2r
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0

< — am 2 °
W= ?2“24725 cos ¢c/q§= maRq5 U,
2 o < 2
i 3r*
U:W ?;Ves 4E43 ?2

Flexural s‘fz"f:fness per vadian might be defined as

R(g22)  4ER[a:
)(1’-'2: Uy = Tz K)

Czrcum‘Feren‘fm/ S)L/-aness ﬁ"am P/‘())o/e?m )4 2-b /s

K = ER( )

e /< 4<-—~) Very Iarqg i+ 732_— s /4/\7\9:
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() FirsT Par’fi‘l"ian/ anal 09045 fo that in
Eq. 14.5-5, Is ,with L21from B 144-4

d N, sihnb O o ~
[~1 O _NMowsnb O =
0 0 N, stn né
r' _ -
N, - sinnb o o)
-)\-,{—.’—sin né %I_!Ls/“hné (o)

0 o) N,astnhb
Nl_.?co—sne 6] N,l.-sinn:Q
-‘1—¢_—/LC:>.5179 “(N:Jr"—’;—{'- (esnh O

N .

O - Nz cosné -'—’—r—_i(a.{ﬂé

Differs from &g. (4.5-5 in a/yc/omic
’e’.}?ns and sme & cosine Terms,

(193 To see 'erm of [5 n-l ) ar‘f' (a) as
compared with thal provided by &
(1—.5 —'5, )’)880( Cdns:‘/fr a)’)/ Sinhe X
cosine Telms, Lel” ¢ = (ssné, s =Sinrb.

With [E] po ulaled a5 in Ez. )/4'4-3/
Paﬂ" (ﬂs (/1‘8 a(s PS ne s -
s §$ 0 s nc o S uns S
0 '’ns 0 0 -c¢ -¢ } S ns S
0 0 § § 0 nel |S as s

‘ P T " |ne -c ne

' L1C ¢ hed

Form of L-%]T[E][B]) _—I—E—\]figr
” sSTene™ (e stanzt
n(s=C)  AsTct n(sz—c’)]

L> *rv n3E)  sTHner

0H-d)aj. bloc ks cmn?"ain s‘.g}. B(C:c}'
with ¢ # 4 ) wle rafe fo 2ero over
6=-r To &'=+r. On“o{ia,y. blickes mfe I?d&
To T (0( 7"0 LT fof‘ n =0 )’ for lao)l’Z SI
a/wr! Cl f‘erms.

 In similar Lashion, frows Yhe forst
partition m E. 14.5-5,

€ ¢ O ¢ -ns 0 ||€ ne <« ]
O nc O O g ¢ < Jic ¢
O O ¢ ¢ O -ns||€ ne ¢
b ~~ “l¢ ne <
[@11_ NS & -ns
-#s s -#s)
Femof [B1[I[R]Y  LEILB]
in%®  nlcts?)  Pans”
nlc=s® st on (=s?)|
c+nst  n(c=sY  cTrns

Since s* amd c* both }hfezralé ,
to T (wi‘ﬂv [wnTs =T 7o 17)) ﬂe
vesalt 1s Ve same as produced
by part (2.

(D The middle column sF Yhe
A 197 2 i"cﬂ(/f paatrix in pa)’ql (a.) »
cl'taVz?.es s:‘gn. Then in fdlf'f' Uo))
rew 2 of [,B,]Taho( Coluuf;u 2
& JE]|B c/iw«v#& srgn. Hence
Ye F)i?z«[:fl' sime and Zasim_a

terms ;»n [B1 [E1[B] beeomes

2 2 2z 2 2
sHn%™ ~n(sZc?) sttnc

'hlsz—cz\ ns=c* —n(s’“— )
s %t -n (gq‘— 2y $*atct

—

ST7ns o'f Some ‘f‘er‘ms a/if:{er/
So {E“] c/Aan7&5.
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C&—) I-F n '—'G/ sinnf Jees Fo 27T when
&=, ie. |2 half-waves, so m= 2(12) =3¢

(b For so lid-of - revolutron ‘Ma{(jsfsj & ~node el
T :
L) = [BTIENB] | Count maltiplications,

12% 12 J2%6 GxG ¥ / 4
ighoring sqnemetry of [k]: &4 Gauss /fs/e/J
20 e/s.) 6 ana/js:s :
¢*x20%¢ » (6%12 6+ L*/2¥12)=622,000
For 3-D e/s,/ $ node els.) [R] is 624,
§ Guuss pts./fel., 20%3C els.:
< %20 *30G (6 *24x0 + 6 x—,z4—¥24)=_,24;9(/0)('
ratie = 24.?(,10)6/6.22,000 =40
) 3D mesh numéermj'- Solid of rev,

3 ! & meslh nuwlers.
7&% }L“P | —2
T4

: '73G’° e EJ S
78 7

m next . s

- W Te 74 533 layer 271y

3-D: VB”= (72¢21)(28)" = 2.2(10)"
Solid of vev.: YR =42 (4) = 72
(exclusive of 3 dod. per hodle in eacl a:s:)

CWith G solid-of,~vev. amalyses,
ratio=q.2(10)%/ (¢ ¥672) < 2300
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€o [ = T 'F% {VE H’th(e
Y] |Lo 2.1 -
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€(~Tr-r r",;cosne =)y cos 8
z 7
re - ':&,:_"hn_g/nné? - s 78
cos nb r o U
r-v; 8 —tneosne |V
_T_—lcosné - shé Uy

~Clinsmne  Esinnd [V





