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Integrated Design of Structure and Control of Flexible Manipulator

ZHU Deng-lin, JIANG Tao, WANG Amrlin, WANG Shi- gang
( School of Mechanical Engineering , Shanghai Jiaotong University , Shanghai 200030 , China)

Abstract : In this paper, the integrated optimal design methodology of mechanical and control system is discussed with regard to
the performance require ment and configuration of flexible manipulator. In terms of percent overshoot 7, and the settling time £, , the
viable region of poles of the closed loop transfer function is decided. Then, by the combination of dynamics of flexible structure and
control theory, the optimum model including structure and control parameters is proposed. Finally, the objective function, which
contains the moment of inertia and the control effort of system, is optimized .
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modeling of the flexible manipulator)
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Fig.1  The sketch of deflection of flexible beam
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3 ARSEMIMEREE KA AL E (The perfor

mance requirement and poles configuration)
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5 b4 L5 7 #1 (The optimization result
and analysis)
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Tablel Design results before and after opti mization

% WIUHAE B EAE
L( m) 0.75 0.75
H( m) 0.019 0.0057
% B( m) 0.0032 0.0067
i
5 Q( m) 0 0.3302
£ K, 30 .8363 250 .1
K, 0 .8240 3.6327
P (kgm) 0.0206 0.0134
JiEE (kg) 0.1231 0.0773
o rad/ s) 138 .36 285 .88
Pt
g F(1/5) 22.02 45 .5
%5 9 15% 12%
bl
t(s) 0.15 0.09
&( mm) 9.72 4.9
G D) 5 5

6 %518 (Conclusion)
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