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Abstract

An analysis method is suggested and experimentally studied in order to solve a vibration
problem of a flexible structure while it is moving. In this method, substructure synthesis method,
modal analysis method and Newmark’s integral method were used. Total deformation of a
structrue was composed of quasistatic component and dynamic component. Rigid body modes

were considered in calculating quasistatic component and modal coordinates transformation was

used in the calculation of dynamic component. Combining those two component, deformation

behavior in time domain could be analyzed effectively. Experimental results from an elemental

model and a real structrual model of a transfer feeder showed good agreements with

computational results.

.M &

A% 31 A § =4 (pannel) & A& 31+ transfer
press?] 4-8 & finger ulgulAlo g ¥
gl o2 oY e, AFkEUA L A
o g APt & glon, =3 el 274

A%

9| ghdle Al 2 Tl FAHE
off thAlste] Bro] ALLE|Al Hlcl,
ol 7% 2= A wl(cross bar)e] AEFAZ, -]

(feeder) F%AH 2 B3} =3 (torque) A7, A
HA% Fol A AN A,
2z 2 ulef A5 YA it 24 S
Hog FHEAG @ g AFeol E n&AddAME

* A, FANRE A4 A

9e AR FHY 4 9dx, BAE YFHE
Aol 47, B FRAA FY
AR 4 sle 5, T3 AZE A
’ AAAH 7%l ol
A4E Ax a7 Dok,
zals G4FAE oM aag,
XYelol#, 494 2% 59 7%, o153 3A)
$FL WEAE F TREL 44T A
243, dYsEn goluAs) BHe
23e A3t A9An ek of dEel, 4o
doz 2HAE47 RS D AFH ol
5 29 ASHAY A ¥ AFAF Y ANA
3 3= 5 Az ASEAS gD

271 A 4

A% Azgol A& BAAL dhoz B
ARk AFEAIAE, $A A

3]



1504 o)

FRAFT9 24l Fojel B3 Aol HEHA
o, B4 F YulA o7 Fko] Z7}o
#HAelgn ZoAA A9 FAZ F $ ohve 1
A549 Zdox A7 Yot = i 2
€, o] Fol slolA A5He 92 (peak) A &
Hrhste FAlole A7t doAA ke AL
B, @

deba 5 4l

2. iMojE
Zold FzAe AP [(M], AAIHL
(K], #388L [Clatn &4, $54AAL 4

1
(1) 3} o] Foixizt,

MG} +1CHa: ()} +[KHa. ()}
={Q: ()} (1)

oA7lel A, {g.(O}e WA, {Q)}= FHHol
o, AR w8 AFEE el &5 FoHse
FE(FEH)H AlE FEes EEII, 50
Holsl i HANHE {g:()}, 718 2
HANHE {g())hn & F,

()
(Iqb(t)}

A @) eted A (1)E Addad, d9¥E= ¥
T E5AAA ] oA e {g(O}E (a}=
F A8k,

(g (1)}={ @

e AT P AR o
={§b} &)

4 @) G249 daelnz e} Re F A
Aoz $9Y 4 Uuh

[M1{g}+[M2){ g} +[C1H{ g} +[C2]{40}

+[K1l{g} +[K2]{gs}={Q} (3a)
(M3 G} +{ M4l Gs}+[C3H g} +[Cal{g s}
+[K3]{(I}+[K4]{4b} ={Qb} (3b)

A7, (g} (g}l dslol H=r FHH 4
)T 54 A% ()9 A% 2Fez T4

2 AR 3,

I

{g}={ga}+{qs} (4)
[K1){gs}+[K2){gs}={0}
{gs}=—[K1]'[K2){gs}=[T l{go} (5)

AB)ollA By vk Zeo] FA4A AE {o)e &
Eol Fose F29 W {g)ol =2 =BAES
E vehietas & & gk A @ 6)F 4(3a)
of el A=),

[M1){GS+[C1H 4o} +[K1{gad={R (2)}
{R(O)}={Q}+ ((M1K1]'[K2] - [M2]) {44}
+([CHIK1'[K2]-[C2D){4s} (6)

A1(6)& Azkol® Aol o3l AA HE T3l
Aol 7587 E =k, A AFEs Z AL
e g A g gko] £ 8.5A Het, o] FAE A
317] Hste] mEsjAo] & o&@et A (6)d A
A3 w02z su nf{x FAE Fo T
g ZFANE o ZHYEEL [0]n 3,

{gdt=[0]{n} 0
A7) A6)ol dislsid

(o) [M1][@){ 7} +[0) [C1I[0){7)}
+H o' K[ ON7}=[0]"{R}
. 2} +[Cln} +efl{n}=[0]{R} 8)

duid oz [Cle dAgae] ohuz diAes
#ad [Calzt A4 olole] g st T4
HE 948 [Cwlz Feldrt.

[CC]=[Cd]+[Cud] (9)

i



$9 7229 $53

2} (8)&
{7+ CA7) + )=
&, {(R=[0]"{R}~[Cul{7}
211008 2w, zZde] ¥ e =5 A2y
golx, $HL HHolnz o & ¢4A T &
ark, A0 Fo|A Ardd g AAE AR
3, A7ke]# aAubyg iAoz AHLde F
s Atk F, A3 »e AE AL AF n+19
& Tike AL
{77}n+1={77}n+dt{7.7‘}n
2 el 4009 $9E Adde wetaz
2god gsel 400 23dE BE, (D,
(Tl {7hnel AR o] 3 A 10)el A
stof M2 (RIEe oA ALY, F4uw
AR [Clol WAASL7t B APl B3
Ade ¥ 2e7k da, 294 g Afele
BAL AAR FH2E ST “H”} uh5-3}

{R} (10)

(11)

o] =
L

r.E, o,

e}, olF@A ste] A nt+1dMY (plan Fol
Fai A, Fo{A Azl W FotE e
{a}=[0){n}+[THq:}
{¢}=[0Hn}+[T14+}
{g}=[0)(7}+H[T) 40} (12)

o stel A B4 SHE FAAA Heh.

3. ZAR=E ZEsl= Al EMF HY
AL HEGAL o, AABEE cBla ]- °3
o e8] WYFE HAGY o wiHol 94T I}
2 A5yt e YAz ¥¥L 4 9t
{xe}=—[Ke] [ Kocl{xc} (59

2 7

AE)E 99 ool Ay BAE AAAY c9 1
A% whehe] slusle] 9% BARYL Fo
2 EART add, gele W9 FAd A
W9lg Tauch AAENE AR Yoz
2deE AL PAAPD, 53 RFAAME
5 2 Agel sk s AakHA Pk
aelez, AAGAY Welol HE Wyl w
9 (et 2RSS 2 olsle RARAZ Uy
of 2L Aol Badeh,

A, A AAER AR R o AR

-]

1505

AAGD ¢ ZolA HAurs AAs}m, 2 ¥
SEhn @k 32T, 2 ol9Y AFEe
()2t At FAB=E TFoo (0.2

A AR AAAN {xlor H13H Z

Xe
{x}o - [xco

Xee

=N
=
o] B.
=3
o

{x
sl

;g

[0.c)
(1]
[0.:]
A7 79
el A¥E AAg

=[¢o]{xcn}=[ :|{xco} (13)

[

A7 AA, [Borlsh [Boc)E
ZolA 49 e} 3o R
% 49 ool WAL A1 ol EA
AAsh, e o) AfEe] WAE o
(e} =(0) 22 & WS AR} Bol=
=z

LA
o
& %

ol o

A=
=&

[2378)

{xcc} = [ moc]{xm} + {xcc/}

AAGS col Wsfol et
Joz AL W8 AEE A0 Aol
299 29N 9 o9 AAE (rel o
ol 93 eof 7L A A Folmz

(14)

) =ll0ull TN}
= [ d)oe]{xco} + [ T ]{xcc/} (15)

A7l A, AE [T1e AGY g8 [Tl 2
FE (xeo)oll Auddle A9 AES A7 Pdo)
39 et 99 .o BAE el
A(14) 9 {x}E A (15)o st

{Xe} = [ @oe]{xco} + [ T'] ({xcc} - [moc]{xco})
= ([@oe] ~[ TN @oc]) {xeo} +[ T"Hexee)
=[T"}xc} (16)

& [T71=[[@oe] = [ TN @oc) : [T7]]
dEYE [T]=—[K][Ke]o AHAlA [T7]9

1, %4

MBYRE 3o A FAREo) 23R A
9 £44 99% EAdez 7Y 4+ 0l B

Z, A (G) HEA HAlol A (16)F 483k,

A9 A=d FHAZ 4 U
4. A8 ¥ Zoeol HE
Aokt A FAdE ARSI S8
Fig. 1 9 Fig. 29 2% 59 AFAE 2L 4¥a



)
1' Computer I

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Schematic diagram of experimental apparatus
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