\ EXO“\Q\G

\ derecmine the

}Vig\a —> x
—

. wix,4)

Tension > T = conss.

Mozs ciems:-\«:»> = P =coqst, -

@fec&ue\\c:e AY

N
VBRATIONS,

@

wov -26/19
oF a SHSEY (&3)

(m&&s per Lo+ \QOS-H\\

Jengion
- T «’

’\/ ? ‘_/ toss densita

Solution - c*ow T plw
ox* Ox*
X =@ , &JC@ £ = @ BOU‘\AG"S
x =4 wey, 4) - condirions
WD - W .
-+ c?W" = W \WJ
WY (‘U/¢=>w - @
WYY = Asn (Wehx + A, cos(Wle\ x

RX=0, wo i) -

C e

The

oc

e,

wle)e @t = @

W) = @

=0, Wy - we*t - @
Wiy = @

A2 + Q) =@ —r ;@

Qs (Wle) + aLCos(‘“’/e.\ =@
Ce a, S'.n((')'o/c\

Lince g, ¥o
} S-\’\(WQ/CB =</J\
Lol OO -
(wﬂ/d = T, 2w, eS8

(Or8/e) = ex,

W = ad
z

f\:\, Q, 3/..f

3 n = "2(3’_,_



T™we fuadamental \:\’eczuex\cﬁ g :

w, = TC
L
The ,V\Oée Shapes (e‘.ge«?ooc-not\s\
Watxy = @4, S.\\(w“,f\ s =1, 2,3, ...

= a: S0 ——“(\sz \>

— For 4ne F\’e?uej\(:\s O
Waley By Snltonk) + Brcostiutd)
—» For dne fesponse of the Stmn
Wi(x,4) = n%w«(x\(ﬂ“s-m(wni\ + Bacos(w““>

Fov G\?g .
Tension = 1= 30bs = 133147 wy
moss A@SH% P v.cpotbd e/ n

F @-o0e?5 o Wim

The wove (prese) veloestu

C - Tr - C = 133.4u7 N~ C =363%.cad mis
N » —
.00 275D

The \e‘\?g‘f‘“ of dre stoneyis -
[ - 958.6: = @66m
The Condamental freg -

.= Tc { oo+ we use He)
7
or S, w, = = = p53%.843 = )d5.\ys

—

2T 2_& A@.65)




\Vibtaton of tode

£
m dsploced pastion
; > Vibtation | i /
4 7 ‘ 3 p F+ /
B i.‘éﬁ .Fi ~5tnb = A5 Jy
/ ks ‘ © e >%
:: ‘-—iW(I,*\ x x+dx
F«dF -F - mo e—
F+dF = A+ (dﬂ/d‘)J)c(G‘J( %Q;'dx>
F- 08¢
Mm = PA dx A = (azw/at">

——b (n/+dﬂx(s+(8§ggdx) - fAD =LPQa(x-(ab/D£‘>
A O%x)dx + TR = PA (20 NV dx
px (RGN = PR (07904

F(-Oﬂ\ HOOV-G'S Law - @ = E&E = E(dw/ax>
v (DW/oySRE = pp (O ot*)
= o ( RE w )\ = PR ( o'W
ox ox ot*
Cons.der - A = const ., E =cConst.

E Qﬁi) - [ow
P\ ox® ay)
Define C = }E
7

ow

C‘L(éi—ui - .t
= ()




For dhe Fired-Free o

3 £, P - conston
3 | — X
¥ o
R
Let - WX, 4 = \W(ix) et
= ow + wrW = @
ox* c*t

WS = Aian(%x) + @, cos(2 x)
Bowndoﬁi\ condHionsy -

X0 , waoet=- = W=0
x=4 , 0/ @
0(x,4) = Eg(xty - E(ox)

S AY = E (9% \x:l) = E(bw/ax)r,-Qﬁewi’@

ox
W(@B :a,-@"dz-l = az =

ow -

) = dfw Cos<a_)!_1 =@
oxlx=4 C c
0.+, 6 W*o

LCos(%B =@l

= i = T T+ © 12+ 0 - afT + T
Rt ol — == _ ) > —_
C 2 a -3 2
w"__ﬁ = (ﬂ-'3'ﬂ3 v T = (n"’/ZSE p) n='y; 2,3

c ~
, N

“ )T

Wa(xy = o.sm<w«x = a‘s:n{(ﬁn-\\n _5,}

='Ial 3,"'

= Py 2
o=t w« :-C/ID__ N ond \)‘J\ s 0‘5"“(151/2Q3
a4



- - - -

_)C:Q.Q



vigeaTiong

©

Nov.27/1q
;‘. H. H-‘L
gw\ J‘—’V\/\N‘F
Y L, AE = consr. 4
— x \
X=@ x=4
2 52 - *
C <ow = [ Owix§) > ¢ xed
Ox* ox*®

Leet end hog a d}sp\ace me nt W(e, £ )

P = Hiwee, 4)
¢ A—p T

wle, b) T~
N

P 4]
P - AG(et) = AEECe4) = AE owled)

ox

\3\55:\\\\
;:
R

(E?o;\lo.\etv} \

=  H.w(e$) = pE (bw(@,h>

g‘\’ r'\%\f\s« ehé ) X = 0.
W Wil 4y - -pE awu))

PR

oX

Free- vinration
WX, EY = Wx) e @t

E;. of toton -
¢ drwrwy = —wtw
dxz

=4 d'weed +~ wh o\ =@
dx *® c*
D (XY = Aisa(Wedx + ( Cos(wied X



BOUO doc % Condiions

X =0 : Rwto £Y = BPEw(e.b)
ox
Ww/oy = PE W@

Y = 0 - dow(lN = ~BREWQ)

Siace (¥ = A We cos WeX — AYe s Wex

X =@ : KA, 4, = pF-A Yc |
x=C : R, /{a, s.‘\@g/(_) r 4, Cos(wplcﬂ = G’E(W/CYJ(CGS(WO/C\"QZ S(@v&c%

AE (wre)
Sub W/, R s (W) + dCCOSC“’Q/G\
fe(we)

- _ “E(u}/ﬁx ad, ___PL'_— S"n[b’f/cx * dz cos (’w /C\
pE(EY \
S'.QCQ az# @

7(0\((411/4> - e + Ko
(F/g\(®¥e) = (K,

(Fe/1)-(“4%)

DQC—‘.(\Q oL = wl s Ho= ’Q_E_'-_'
C L
fonct = R, ox W, = (Ko K
Ho. — KK e G W O
KoL

oo = (P Ry«
at R ey




7(,0(\ 0/\ = 'J‘. + H‘L C‘(
M w
U\l - H. . R’(_
W Tw
@ For the cose KU, =
" n
= A
o -t
&) For te case R —> cp
fnoe = :_"E oL\
'L
] ’

f -0

(an-\\ - Tl



® H,—» o
£§ACK =

~

@ 1%9 S oL = (@2)

~

@ Mz - O

NSO N

K sio = _nocosw
CK CZDS Cl = Ga
oL £ ©Q

\mj//“cosoa: @

NAAD




“Torsional Uibration

- \ EMx - Loc‘] (HQVC Z s -Lo(s:oh\

T v s de) - _ y
< > [& (Pjax\é@sg_J

—% From detbcow Figv(c 4.8

Nibtadiomn

o
Yov-28/19




Q _C(”)i'\ >
(o, 4)

=+ &3 %%—&K;ay = 3{3?;(21}x~0>

A+ x4
£ 3 (o&/ax]xJ} - :S'L@Z? [x:i}
Assume

oxt c®
X =@
N GI3E +SWE =0 €y,
X=0 -
£ &I -5, 0® =@ GG
@ —  (BYw) = Asin(e X« O, cos( We ) @)

Snce  ((x) = Q(Ye) cos(We 2 ~ O, (W s (We XN ®

Subk Q&O o OLO

[‘gz sz]§ % Y ﬂ = /D,Q 3__
Q =

—b  det [Q“ 2 @ : SRl
“Z( przz b = 3'|31,
N \ PSUT T

Wiy -~
B(E1) - t, S Polaf  Moment of “petia of Shei-




G-.ven : 3, = @ "‘%'“\L
D = @ V%'mz
S 5wt
ﬂ = @.H5m
P = zg70 "dln?
Then = FB?® x @-435 —» (- 836.
@+ @
b - —_]—? - (@ b=
2870 x L «@.M36 » (1 + e
‘:(‘e?_ E?n :
(20 - A
@. 00088276 (L) —§34.1875
\ST - _("ig_ =
c < — W= s o Freg.
o 2&9 -
J\ - add = &
AT
52-‘* W = 3’17 Hz
T

53 = 76026 Hz

IR75

2, EOIrABA7E



Summmu\ of Concepts

\J \\OYOA’\O“

* Potential  enelooy , Spring,

elosic ity [tc]

¥ Kinelic eoefqy: mass [nectia [N]

* energy los+ :  domper [c'}

mode\’.no& B

- Newtor's law
lagluence coetficients —E—— Flexibuida
S\ EE0esg

- E“@fsg\' Methad — ofla foc conservative  (no domping’)
- LO%VO-\‘%Q Metrod

Free - Vibfation - (F(ee— (eseoosc)

- 1 DOF : WNolousal g(tf/’ LU, - H/m

- moviple DOF : Notusel Fceguevc:cs/(nodc.\ 5\-\°995®

./e'sse ovatue\ ( erqenvectoc
Modal expapsion

—%  decouwple Gy. of moition
¥ fesponse doe 4o initial  conditions (for siqe DOF)
* twd dhe qotoral Freg/ Mode shapes
* eigeovalue [ etgenvector
*  apeproximate Methed
Doaverieys Method
R%\e:gh’; Me-thad
Modeix “derodion  ( Powec ma—&—\ﬁod\
Socebi's Method



Forced Resporse = 1 DOF

x teooance O

* beat (2 DOF)
¥ pose excirorion drsp.
*  Cototing vnbaolance My
~  Torced Tesporse
(bn  ™Molple DOF  — aperer  Medhnod
/ﬂeuec exceed 5 )
Free Cespartse

3x2 Voo Sute  (For other @s\

%Q’S ((‘OU%\\\%3
Closed  boow



