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ABSTRACT

This research is concerned with the experimental investigation on the vibrations of a flexible

two-link system for verifying the theoretical result from simplified equations of motion for the sys-

tem along with the kinematical synthesis are proposed to simulate the elastic vibrations of a previous

study. The structure consists of flexible two-links; The link 2 is attached to the end of the link 1.

The link 1 is made of composite fiber reinforced polymer and the link 2 is an aluminum beam. In

order to verify the theoretical result, a flexible two-link system operated by the AC and RC servo

motors was constructed. Experimental results show that the dynamic modeling approach and the kine-

matical synthesis proposed in this paper are effective.

BE 7 TEEY 544 AE A7 2AE]

1.M B ol ol& Aty fste] s Alofo] #g A

7o "ol FrtelRlrh oldg =] w3

S-Fe] AYEAAN A F FRE 5 Al dis) AW 7P FEARd EAE o9
Ao et A57F Sas«)7] Agsisitt o] EUANS §EH0R fiesiubs Aot

v g w54, JA3AES Ak A ole} T2 3x FIHFA EEIHE FRE

TAEZ gAY $52 2u7] f8iM -F3A diE 53 A flEl F=32hEAl(quasi-coordinates)

A 7= g A EA4 Y FAE Fok 817 2 ARgEH= Ao Meiroviteholl o] Alehe] it

wolth. o]& S AU g§A 77|e A%st ¢ S| dshs et 5 FREQ Aedd A

AdeFglete] A== olgAl AlFE AT BNEo] Aol Yehded AR v

SHeL}, 2HZ 5 A &F TXEL $FF0 IES sAl e A2 ke FAA dA

A SAE FASAY AAE vHrolol s A9 B tEY] offuh dnbdoR §4 FEEo] o

uAe 2o AFo] FHekeA "ok oAE © A Ee FAAE AT Z2ddE 5w

t  Corresponding Author; Member, Department of Mechanical, Robotics
and Energy Engineering, Dongguk University

E-mail : Kwakm@dongguk.edu

Member, Department of Mechanical Engineering, Graduate School of *

Dongguk University

# A part of this paper was presented and selected as one of best papers
at the KSNVE 2015 Annual Autumn Conference
i Recommended by Editor Jac Hung Han

(©) The Korean Society for Noise and Vibration Engineering

Trans. Korean Soc. Noise Vib. Eng., 26(7) : 865~874, 2016 | 865



; Dynamic Modeling of Planar System Consisting of Two Flexible Links and Experiment

Min S. Choi et al.

Grote?$} Likins®¢} 7o) wj

7HA A it

o

| w8

]

Z

184 Meirovitch and Nelson”& 7+

WA Fig. 1914 Hol= A}

L
L

o] A+rellA

3} el
o Apga.

=

=
=

I szbdel 14dd X, Y

171 13

ars

7] 98] Meirovitch

=
X ¥y=a=

ARAE
Fig 19] piel WelMEE 4 ()2

st

o} o] 84

T

M

=R+r+u

W

jri.
o

M
oF

<

%ﬂ%
T %
" = X
HoE T
LlH_l]
Ny o X
- ®EOF
o
n_AIOtTLE_
_ =
PN
(e}
ﬂuﬁ_ﬁ
ool
p =
ol .
— m 7
< A 2
v X Z
- A
1] N
K o o
T AT
~ 01X]r
T TR
mm%Maﬁﬂ
) #|
L
%ﬂoﬁrﬂ
" =
&
MW g
T o~ H]
W
ﬁoﬂiﬁoﬂﬁ
ﬂﬂ%o#ow
ztoi.
oy zn Ak
&lw%%
Moﬂr,.,mﬂ%ﬂoﬂ
WO on
%mnuﬁww
]‘ﬂvux
" o N
XI5
Tomr g oo
X &
oH __ o %o
M/.JANOWO‘_I/\{
- MI]E
e M OX ook
T e
B oF M 7

vehde},

oy A]

HoIE

frod

Az Fola

EECE LS

S

g 7

54

i

A

o SEdEE 4 @9 2ol frEd

ek

Q
x
~
S
0
IX
|
xv
=
+
>
Il
Z
o ofy
Ho TR
o K]
7 <
L E
A
qor_ ™
18-
b B
oF
oau
bo v
B
o o
iy
-
WL
Ho 7ol
of B!
= M
=0
N
W o
o =T
T RO

3

]
N
w ﬂE
T W
A o
% oy
r

BN

7=
T o
o=
N
= T
KW
S
IR
>
< ¥
~

B o
o B
o oF
A
3 N
G

a

T
I
VN
<

S cX
M 3
2 2
o )
ol ﬂArE
-

0
= X
~ k)
;O_l J|
T
n P
BT
oF %

2 =

S e

~ X

oF

Cn

J:AlO

mw

3

o

ofp

xr

1 o

S - ‘;b

[ N

TR

I 2

- T

7A

—_ O ‘ﬂ

1] ‘M.IL
Ix

o

B R ™

B oH R

T X % M
o I

S

T N ol

B ol g

W 5% - <

O wA

" M

W o e

X D

X"

p N

= oo g,

B o

w E

= o 7 I

@R omo B

g e N

TN .

o i o

T B o

=
=0°

[e]
o
o

G slekh Aot %
el

<
>
Ma
3
Sy
k)
54
@]
M BT SRR E [
o)
T~ B o %%wmﬂﬂ
TP T TR
oo " fo o W
arzwoﬂoﬁﬂ?
= Mo __ o .
oo ok T T
OW] R ﬁiﬂ.
OIﬂtJl B2
F o i)
m_loi UEJ. o O
ﬁﬂﬁixﬁﬂoELl
ﬂoglc.#owdﬁ_w7
s or T
5T ETaFe g
%mm%drzwﬂm»
X B m g o« > 0Ak
B o ok Wy
T T
H%ﬂﬂﬂ%%@
R
o T T w "
< p of mm Ne W =X

Fig. 1 Coordinates for the motion of a planar flexi-
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