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Abstrace- This paper presemis  theoretical on the
dynamic modeling and characteristics of a byoelink
flexible manipulator. A Dyvoamics model of the twa-
link flexible mamipulator is developed based on finite
clemient methods. A comprehensive dynamic mosle] for
the manipulator is derived with the finite elesment
approach and the Lagrangiam formulation. The final
madel derived for flexible manipulotor is extremely
nonlinear aml complex. It reflects the variation in the
cifective imertin of the = ws the ipulator
configuration changes as well ax the interaction
between the rigid body dynamics and vibrotion modes
of the links. In this paper using number of element 1.

Kepworde modeling, fexhle manipulator, fovie element.

L INTEODUCTION

yanmic models an: mostly formulated on the basis ol

commderme forsard and mverse dvnamics. [n this

manner. coosderalion 15 given b compuiational
elficaenay, simplicity and accamcy of the model. Here, a
mems of predictmg chmges im0 the dyvnamios of e
mmmipalator resulting from changing configumtions and
loading 1= proposed, where predictions of changes n
micde shapes and frequencies can be made wathouat the
need i solve the full determinomt equation of the svstam.

In madelmg, firstly the dynomic modeling of a
mngle-lmk Heable manipulator has o be oblnmed. The
mme method 15 then used o model a two-link flexble
manipalator. 1t presemis a finite elensent method and
Lagrangran approach tor the mathematical modellmz of a
sangle-lmk exible mamipulator. The link s treated as an

nssembloge of a finile number of clements for each of

which kmetic and potentinl emergies are denved [L].
These clemental kmetic and potential energies are then
sartnbly combined o denve the dynamic model dor the
system.

it L. .k . i At

product of two mctions: ooe dependent on the distance
along the length ol the mmipalator and the other, a
genembized  co-ordinale,  dependent on bme.  The
Lagrange's  formualaipen 15 prefernble as s matnx
struciure  rendaly  allows  the dvnamic model © be
reformulated m smte-spoce Form [2]. Thas form s
partcularly convemient for controd parposes. Applied the
4 = 4 tmnstormaten manx and the Lograngion
approach to model mamipulators with elastic elements [3].

I BASIC THEDRY

The flexible manipalator system used im0 this sdy
commsts of two molors and two dexible links as depioted
im Fagure 1. The fimst lmk, which stisched o the first
mndor, carnies ab its end the seoond motor. which operates
the secomd flesable lmk £ {thand 7, (1) represent
respechively, the mput torcues applied at the hub and e
Joint by the drive motor. The angalar displocensent and
the Hexurl displacement represents the outputs of e
system.

The mamipulator compnses links 1 and 2 (Usoro,
1986 Lmk 1 15 divided imbo elements “117, “12°, .. .,
‘..ol of oqual length £, and Link 2 s divided inio
clements “217, “22°, .. ., 2. ... 2w of egaal lemgth £,
{refer o Figure 1),

Figure 1. Two-link flecible monipulator.

The modelling wsed m this work conmists ol a fleable




