Model Documentation of the
Translational Oscillator with

Rotational Actuator (TORA)

1 Nomenclature

1.1 Nomenclature for Model Equations

my mass of the cart

mo mass of the pendulum

Iy length of the pendulum

J1 moment of inertia of the pendulum
« spring constant

T torque

q1  position of the cart

g2  angel of the pendulum

1.2 Graphic of the Structure

Figure 1: Structure of the TORA.
Source: Wang, Yang/Erstellung eines regelungstheoretischen Katalogs
unteraktuierter mechanischer Systeme

2 Model Equations

State Vector and Input Vector:
z=(q1 2 41 )" = (21 22 23 24)"
u=T
System Equations:
jfl = X3
j?g = X4
(mgl% + Jl)(—ole + mglll’i sin Ig) - mgll COS U
(my 4+ ma)(mal? + J1) — m313 cos? xo

3 =

—maly cos wa(—awy + malix3sinws) + (my + ma)u

= (my 4+ ma)(mal? + J1) — m313 cos? x5




Parameters: m1, ma, l1, J1, «
Outputs: x

2.1 Exemplary parameter values

Parameter Name Symbol  Value Unit
mass of the cart my 5 kg
mass of the pendulum mo 0.8 kg
length of the pendulum Iy 0.5 m
moment of inertia of the pendulum Ji 0.2 kg -m?
spring constant a 3 %

3 Derivation and Explanation

The Lagrangian mechanics was used for the solution.

4 Simulation
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Figure 2: Simulation of the tora.
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