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Exact Mathematical Modeling of a One-link Flexible-link Robot Manipulator
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Abstract
Flexible-link robot manipulator has complicated dynamic
system because it has infinite degrees of freedom. Presently, the

general mathematical model of flexible-link robot manipulator is

obtained from approximation method, which is not highly
accurate. This paper presents two approaches. The first
approach is based on the exact mathematical model (for

distributed parameter system) using Euler-Bernoulli thin beam
theorem. Rotating reference frame is parallel to the robot’s base,
a so-called pseudo-clamped reference frame. The separation of
variables method is used to find the solution. The second
approach considers lumped parameter system (approximation
method) and uses Lagrange method to obtain the approximate

model. The state-space model and natural frequency of the
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system are obtained using both approaches. An experiment with
an actual flexible-link robot is performed. The experimental
results confirm that the exact mathematical model has higher
accuracy in predicting than the

the system’ s dynamic

approximate model.
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