
This document describes a Master Thesis to be performed at Algoryx Simulation AB, in collaboration with Volvo Group 

Trucks Operations. 

 

Master thesis: Robot cable wear -  
simulation and analysis 

The Volvo Group is one of the world’s leading manufacturers of trucks, buses, construction 

equipment and marine and industrial engines under the leading brands Volvo, Renault Trucks, Mack, 

UD Trucks, Eicher, SDLG, Terex Trucks, Prevost, Nova Bus, UD Bus, Sunwin Bus and Volvo Penta.  

Volvo Group Trucks Operations encompasses the production of state-of-the-art products for the 

truck brands of the Volvo Group, as well as Volvo Group engines and transmissions, through an 

international world class industrial environment.  

With Volvo Group Trucks Operations, you will be part of a global and diverse team of highly skilled 

professionals working with energy, passion and respect for the individual to become the world leader 

in sustainable transport solutions.  

Algoryx Simulation AB is a leader in the development of physics simulation software, especially in the 

field of interactive and real-time simulation in robotics, vehicle and maritime simulation. At Algoryx 

you will work together with a team of skilled, helpful leading specialists in the fields of interactive 

and real-time simulation. 

Background of thesis project 
The latest years’ increase in computing power has made it possible to create a “digital twin” of 

production systems that can be used during development, engineering and operation phase of 

complex automation systems. An important part is to model the physical behaviour of the system to 

enable analysing it to support the planning and maintenance engineers in their decisions.  Specifically 

when it comes to robot cable wear, we would like to answer the questions: 

• How does robot movement affect cable wear and how to mount or wire the cable for 

increasing its life time? 

• Can we predict when a cable need maintenance to avoid unplanned stops for the robot? 

• What cable material should we use for different robot usage? 

This thesis will be a part of the EU-research project ENTOC (Engineering Tool Chain) with the aim to 

improve engineering tool chain for the Smart Factory.   

Description of thesis work 
The target is to perform cable wear analyses simulation models for several robot cable types, that 

are used at Volvo’s factory at Umeå.  

The core part of the project will be in model building, validation and decision support using data 

provided by Volvo engineers at the facility. The tools consist in Algoryx’ simulation software, 

including cable dynamics simulation and cable damage simulation, together with other software 

packages to model the cable and its behavior under robot movement, and predict wear and tear 

depending on several factors (such as the robot programs or cable material).  

http://entoc.eu/
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Figure 1: Robot cable simulation 

You will be part of Algoryx’ team in Umeå, which is located the Uminova Science Park in walking 

distance to Umeå University. Part of the project will be visits to Volvo Group’s truck factory in Umeå, 

as well as contact with Volvo’s engineers. 

This thesis can be split up and then be handled by two students. If you are two, one would focus 

more on parametrization of the models, whereas the other one would focus more on validation. Feel 

free to apply, and mention in case you would like to collaborate with someone else, and we will 

together find a good balance. 

Methodology 

• Literature review  

• Getting used with simulation software, and first visit to factory 

• Setting up Simulation models 

• Parametrization of model 

• Verification 

• Validation 

• Real tests/observation on robot cables to compare with simulation results 

Thesis Level 
Master 

Suitable background 
Education in Robotics, Physics, Mechanical Engineering, Production Engineering, or similar. 

Knowledge of programming (C++ and/or Python).  

Language 
Thesis is to be written in English.  

Starting date 
January 2018 

Number of students 
1 or 2 

Tutors 
Martin Nilsson (Algoryx)  

References 
https://itea3.org/project/entoc.html 

http://entoc.eu/ 

Video of robot cable simulation: https://www.youtube.com/watch?v=QtVQ-NSms2A 

Application 
Please apply with a short CV, including a list of relevant skills and courses, at resume@algoryx.se. 

https://itea3.org/project/entoc.html
http://entoc.eu/
https://www.youtube.com/watch?v=QtVQ-NSms2A
mailto:resume@algoryx.se
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