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Setting Method

This project was commissioned by the Electrical and
Automation Engineering Department of HAMK Hime
University of Applied Sciences in Finland. In the
university's laboratory, there is a simple conveyor belt,
shown in Figure 1, which will be modelled and
controlled. The conveyor belt is straight and horizontal
and is equipped with a 24V DC motor that can be

controlled in speed by using PWM control. Figure 1: 3D representation of the
conveyor belt

The 3D model of the conveyor belt is drawn using the free online tool

Onshape. This tool is used because Onshape is compatible with Simulink Othe
Multibody which makes it possible to implement an Onshape drawing with
a few simple commands. Once the 3D model is implemented in Simulink
Multibody a friction model is added. This model is then applied to the
Simulink model to become a realistic conveyor model.

The added friction model follows the Stribeck model. The friction force is
simulated as a function of relative velocity and is assumed to be the sum of
Stribeck, Coulomb, and viscous components, as shown in figure 2. This
model has for a certain velocity regime a decreasing friction force with
increasing velocity. This is called the Stribeck effect. This representation
proves accurate for real friction.

Simscape Multibody

This study is set out to investigate three main aspects of the modelling and control of a conveyor belt.
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For the conveyor application with position control it can be

For the conveyor application with speed control it can be . -

concluded that gain scheduled PID performs better than a single 1 | | | concluded that both PID and MPC perform equally good. The PID
MPC. The main advantage of the gain scheduled PID is that there starts faster than the MPC and reaches the final position first. The
are different linearizations at different operating points. This \ MPC on the other hand is overall closer to the reference position.
results in an overall accurate response. The MPC is designed for a __/ The deviation on the final position is for both controllers

linearized conveyor belt model at 10V, resulting in deviations at acceptable.

low voltages. Figure 11: Comparison of MPC response and PID response with belt

position as measured variable
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