Model Documentation of the
Loading Bridge

1 Nomenclature

1.1 Nomenclature for Model Equations

T.,, position of the load

xpr  position of the cart

%) angle of deflection of the load in relation to the center of the cart
m mass of the load

M mass of the cart

l rope length

g acceleration due to gravitation

f force that pushes the cart

1.2 Graphic of the Structure

Figure 1: Structure of the Loading Bridge Model.
Source: Institut of Control Theory TU Dresden/Regelungstechnik I,
Ubungsmaterial

1.3 Schematics
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2 Model Equations

State Vector and Input Vector:

z= (21 22 23 24)" = (xnr 0 Ens )7
u=f
System Equations:
.’kl = I3 (1&)
.fg = X4 (lb)
by — uy + gmsin(xy) cos(wa) + Imad sin(xo) (10)

M + msin® ()
g(M + m)sin(xs) + (uy + Ima? sin(x3)) cos(xz)
I(M + msin®(x))

Ty = —

Parameters: m, M, [, g
Outputs: x,,, Ty

2.1 Assumptions

1. The friction is neglected.
2. Mass of the load is a pointmass.

3. Mass of the cart is a pointmass.

2.2 Exemplary parameter values

Parameter Name Symbol Value Unit
mass of the load m 0.25 kg
mass of the cart M 1 kg
rope length l 1 m
acceleration due to gravitation g 9.81 =

3 Derivation and Explanation

The Lagrangian mechanics was used for the solution.
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