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    We are
Sirius!
Sirius 2020 is a collaborative advanced course in product 
development, spanning over three-quarters of a year. This 
year involving collaborations with BAE Systems Hägglunds, 
Husqvarna, Boliden, AB Sandvik Coromant and Volvo  
Construction Equipment.

Sirius, the final year course in the Mechanical Engineering MSc programme, prepares 
students for work in product development. The product development projects of this  
course are firmly based on close collaboration with industrial manufacturers or real  
product development needs. Work is conducted in project groups with the support and 
guidance of academic advisors from several divisions at the university as well as industrial 
advisors. Collaboration benefits both students and industry partners by giving students an 
opportunity to apply their knowledge when developing optimal solutions to real design 
problems with a limited time frame and budget. A unique insight into present and future 
working methods and cooperation in product development is gained. Manufacturing 
companies gain access to innovative product development performed by soon-to-be 
engineers who are unbiased by traditional modes of thinking and problem solving.
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Needfinding 
Needs play an important role in innovative 
or radical product design, since the starting 
position includes no existing solution. Ob-
servations, interviews and creative methods 
are used to identify, analyze, categorize 
and communicate needs to drive product 
development in Sirius student projects. The 
main principles of Needfinding are to first 
be close to the users, and then look for 
needs rather than solutions. This keeps the 
early phases of product development open 
to unexpected insights, and supports the 
generation of numerous concepts which 
broadens the opportunities for innovative 
products. Needfinding is part of the 
Sirius guidelines that provide students with 
capabilities beyond classical engineering 
design education. The insights into needs 
provide a solid ground for the activities in 
concept generation, concept evaluation, 
detail design and product launch, which are 
also main elements in the Sirius guidelines.

Concept generation 
As Needfinding activities unfold, students 
gradually perceive insights into people’s 
need and concept ideas. To work the ideas 
into comprehensible concepts, creative 
methods is used to encourage an open 
mindset, since judgemental attitudes are not 
allowed and all ideas are good ideas. The 
concept generation phase has a focus on 
quantity and is highly iterative. The gen-
eration activities occur on different levels 
throughout the entire product development 
process as the product matures.

Concept evaluation 
Concept evaluation comprises activities 
that highlight some desired qualities in each 
concept, and can be seen as a stage in the 
design process in which the design space 
is narrowed down. The aim is to extract 
a few concepts that best meet the needs 
in focus and that are feasible for further 
development into a product. Evaluations can 
be performed by using creative tools where 
the focus is on judging the value of the idea. 
During the later stages, measurable criterias 
and matrix-based methods, e.g. House of 
Quality and Pugh’s matrix, are used. Small 
models or prototypes may be used to test 
if a concept should be further developed. 
Concept generation and -evaluation are 
closely related phases and are used to 
narrow down and open up the design 
space. The needs in focus are used in the 
evaluation activities to, for instance, judge a 
user-perceived value of the concept.

Detail design 
Detail design is a stage where the few 
selected concepts become more explicit in 
terms of solutions and functionality. Still, 
the chosen concepts are at various stages of 
completion. Therefore, a range of approach-
es are used. Computer-aided engineering 
tools such as multi-body dynamics analysis 
and finite element analysis are used, along 
with engineering design methods and 
methodologies, e.g. case-based reasoning, 
simulation-driven design, and industrial 
design approaches.

Product launch 
The expectations of the products are 
often high, since the students work at the 
company’s development frontier. It is not 
only important to create a competitive 
product in terms of its intrinsic value, 
but it is also important that the students 
can sell and explain their ideas to their 
involved company. After finalized project, 
the products developed within the Sirius 
programme are further refined by the 
companies in preparation for market launch.

Product Development Process
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BAE Systems Hägglunds AB

Background
BAE Systems Hägglunds is known for their world-leading combat 
vehicles, armoured engineering vehicles and armoured personnel 
carriers. They focus on provision and upgrade for vehicles in 
military and civil application. The brand new innovative BvS10 
BEOWULF is a tracked vehicle designed for HADR, Humanitarian 
Aid Disaster Relief, together with fire and rescue service. To remain 
world-leading within tracked vehicles, BAE Systems Hägglunds 
needs to be innovative and never stop developing their high quality 
products.  

BAE Systems Hägglunds AB is a division of BAE Systems that has a total of 82,500 employees worldwide. With about 1,000 employees  
Hägglunds is one of the larger companies in Örnsköldsvik and a world leading company within tracked land vehicles. Their products are  
exported to Denmark, Estonia, Finland, the Netherlands, Norway and Switzerland among others.   

Challenge
For the fourth year in a row BAE Systems Hägglunds is a part of 
the Sirius course. The task was to further develop the driveline and 
cooling system on a BvS10 BEOWULF. The goal was to create 
a new cooling system as well as finishing assembly and testing of 
the existing driveline prototype. The biggest challenge within this 
project was to develop a driveline and cooling system that is durable 
in the harsh environments that a BEOWULF is designed for.
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Back row: Gustaf Forsberg, Alex Lundgren, Didrik Österå, Oscar Palmblad, Robert Näslund
Front row: Daniel Johansson, Pontus Darth, Isak Johansson, Angelica Uusitalo

“Sirius is a perfect opportunity for 
us to offer students the possibility 
to work with real problems and 
find technical solutions and  
improvements within our products 
as well as showing them how our 
company operates and marketing 
our business. The projects executed 
during the last couple of years are 
all perfect examples of just that.” 

– Peter Sedin Chief of Operations  
& Supply Chain, BAE

Procedure
The entire project was realized by imple-
menting the product development process 
designed by Ullrich and Eppinger with 
focus on sustainability aspects. The project 
started by gathering information about the 
needs and demands for the BvS10 BE-
OWULF. This was done to be able to make 
a product specification. When the product 
specification was finished, different concept 
solutions were developed during different 
kinds of brainstorming sessions. The 
concepts were evaluated using screening 
and scoring matrices and concepts that 
did not pass this process were eliminated. 
When a final concept was chosen, a product 
architecture was created followed by 

detail construction, testing and evaluation. 
Alongside this product development process 
evaluation of suitable manufacturing pro-
cesses as well as calculations and simulations 
of important factors have been done.

Results
The project resulted in a first prototype 
of a new cooling system, useful test results 
of previous and new prototypes, ideas of 
how the different components should be 
manufactured and new calculated results 
of the driveline components. The results 
contribute to future development that 
increases BAE Systems Hägglunds chances 
to stay competitive and innovative within 
their market.
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Boliden 

Background
In 2018, Boliden started a pilot project in 
Aitik with the aim to develop an electrified 
transport system on the site to take the 
next step towards the goal of zero emissions 
of fossil fuels. An electric trolley track was 
installed and four of the mining trucks were 
converted to run this route and show that it 
was possible doing so in the arctic climate. 
This has led to increased productivity and 
reduced diesel consumption at Aitik. The 
company has now decided to invest 300 
million SEK with the aim of expanding the 
system and introduce it to other sites within 
the company. Today, the truckdrivers are 
being guided by “paddles” that they have 
strategically placed on the truck so that 
they can align the truck while on the route. 
With the new investment in expanding the 
system, some predictable challenges will 
arise. One of them is that the future routes 
will be longer and include curves. This will 
make the current alignment system hard 
to follow and therefore increase the risk of 
disconnecting from the power lines. Already 
now there are some occasional disconnec-
tions, and thus the aim of this year’s project 
is to develop a navigation support system to 
prevent this from happening.        

Boliden is a Swedish founded mining company that is in the forefront of its industry.  The company has been in operation since 1924, when 
the gold fever struck the northern part of Sweden. Ever since that day, Boliden has strived to be the leader in sustainable mining by implementing 
modern technologies. Today, around 5800 people work at Boliden, which has operations in Sweden, Finland Norway and Ireland.

Procedure
The scope and goal of the project was 
initially established, and the starting point 
was to evaluate various existing technics 
and/or develop a new technical solution. 
Interviews was performed with people of 
interest to gain knowledge for a require-
ments specification. A survey was sent to the 
truckdrivers to finalize what the end user 

needs were and then the project proceeded 
to concept generation that could fulfill 
the collected requirements. The resulting 
concepts were screened and scored against 
each other to see which one would prevail. 
The final concept obtained was a combina-
tion of two concepts that merged into an 
already existing technical solution that had 
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From Left: Niklas Ydebäck, Eric Marcus, Alexander Karlsson, Lisa Lindqvist, Edvin Sjöstrand & Oscar Schelén

“Sirius seemed like a good approach to  
achieve a creative solution to a new challenge  
in our operation.” 

– Jonas Ranggård Boliden Group

been overlooked. The concept chosen was a LiDAR solution for 
observing the cable position relative to the truck placement on the 
route. The next step was to generate a code that would recognize 
the powerlines and display the position to the end user on a LED-
bar inside of the truck. This was programed in Python and executed 
in a micro-computer placed in a system integrated box, together 
with the required components to meet the needs from the drivers. 
Some tests were performed to validate the system before moving on 
to setting it up on a truck at Aitik. Parallel to the LiDAR evaluation, 
a dynamic simulation of the truck was performed in order to obtain 
the allowed tolerance of the road surface.

Results
The project resulted in a LiDAR solution that showcases the 
position of the truck relative to the power lines on a LED-bar in 
front of the driver. The system has some integrated functions like: 

n  Color selection for the displaying visualization.
n  Manual and automatic brightness adjustment.
n  Reboot and easy start up initiation. 

In addition, the simulation results that were obtained presented a 
foundation for the road surface tolerance in order to decrease the 
number of disconnections.
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Procedure
During initial meetings with Husqvarna, 
the project was presented in more detail 
and a project mission was formulated. The 
continued project work followed a product 
development process where a large amount 
of concept solutions of a clutch cover was 
compiled. Then, detail modeling of one 
selected concept was initiated, while parallel 
simulations enabled fast design changes 

Background
In recent years, the focus on data acquisition 
has increased in field testing of chainsaws, 
the purpose of which is converting the 
data into information to the user while 
creating customized added values. Therefore, 
Husqvarna has developed a prototype of 
a data acquisition system, called H-DAS, 
which collects data and - together with 
software algorithms - creates information. 
Different sensors are needed to collect 
data. Then a battery, a microprocessor and 
a signal processing unit (SCU) are needed. 
All these electronical components need 
to be placed onto the chainsaw in order 
to acquire data during use. To enable a 
user-friendly solution that does not inhibit 
regular chainsaw operation, an integration 
of the electronics and the chainsaw is 
needed. Therefore, Husqvarna has initiated 
this project to create a clutch cover where 
all the components can be included.

More precisely, the project goal is to create 
a clutch cover of the electric chainsaw 
T540i XP where all required electronic 
components are well integrated. This model 
of chainsaw is developed for arborists and is 
therefore light and small and has excellent 
ergonomic properties. 

Husqvarna is a Swedish manufacturer of outdoor products such as robotic lawnmowers, garden tractors, chainsaws and 
trimmers. The corporate group is also active in, for example, irrigation products and diamond tools for construction  
and stone industries.

towards a strong final solution. Virtual simu-
lations performed on the clutch cover were 
done as drop tests, vibration simulations 
and temperature simulations. These were 
carried out to facilitate the detailed design 
parameters. The results of the simulations 
were compared with, for example limit 
values specified by Husqvarna, but also with 
similar simulations with the current clutch 
cover. To validate the simulations, physical 
tests were conducted in a similar manner.
 

Husqvarna Group 
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Results
The project resulted in a clutch cover where all sensors and electronics 
are integrated to facilitate real-time use, without inhibitions. The 
cover is created having design, weight and moment of inertia in mind 
to minimise the effect of daily chainsaw operation, still enabling all 
requirements for optimal data acquisition. The clutch cover is able to 
include a AE sensors for measuring friction, a temperature sensors, a 
accelerometernand a hall sensor for measuring speed

From left: Henrik Eriksson, Anton Hallberg, Emma Olson, Oskar Nilsson,  
Lias Sjölund Absent: Hugo Pettersson, Erik Kerschbaumer

“The Sirius project is a source for developing new ideas 
for solutions, where we get help to think outside the box. 
In addition, we are inspired by working with committed 
students and following their work towards our goal.” 

– Hans-Åke Sundberg, Husqvarna Group
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Background
High performance metal drilling in production have high demands 
on the tool to achieve the quality and quantity set by the customers. 
The coolant supply influences hole quality, tool life and chip 
evacuation. Using dual coolant channel to deliver coolant through 
the drill instead of only one channel has several design advantages. 
However, if a chip blocks one of the coolants channels, there is a 
higher risk of overheating which might cause damage to the work-
piece or the tool. If the flow in the channel with the disturbance 
could be maintained or increased temporarily, it could improve the 

Part of global industrial engineering group Sandvik, Sandvik Coromant is at the forefront of manufacturing tools, machining solutions and knowl-
edge that drive industry standards and innovations demanded by the machining industry now and into the next industrial era. Educational support, 
extensive R&D investment and strong customer partnerships ensure the development of machining technologies that change, lead and drive the 
future of manufacturing. Sandvik Coromant owns over 3,100 patents worldwide, employs over 7,900 staff, and is represented in 150 countries.

AB Sandvik Coromant 

chip evacuation. This in turn would result in a more stable process, 
increased productivity and allow for drilling of deeper holes.

Challenge
To develop a solution that can regulate the flow of coolant evenly 
between the two coolant channels when there is a disturbance in 
one of the coolant channel outlets. The solution is designed as a 
development of a current product from Sandvik Coromant (Co-
roDrill 870). The product should be practical to use and designed 
with regards to ecologic, economic and social sustainability.  
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Top left: Simon Olofsson, Emil Jansson, Anna Martí Bigorra (coach), Joel Klippås, Fabian Borgede
Bottom left: Simon Varedian, Lydia Linse, Erika Holmgren, Martin Wretlind

Procedure
Surveys and interviews were conducted to 
evaluate the end user needs for an improved 
product. The end user needs laid the basis 
for the product specification. The team then 
started to generate concepts that could fulfil 
the product specification. To choose from 
the many generated concepts, they were 
scored against each other in an impartial 
evaluation. This resulted in two concepts to 
move on to further development and anoth-
er concept that would complement the final 
designs. Further evaluation and development 
of the concepts was made with computer 
aided design (CAD), computational fluid 
dynamics (CFD) and finite element analysis 

From left: Alper Yalcin, Carl Andersson, 
Erik Wikström Wilhelm Friberg, Oskar Edinger

Absent: Lucas Nilsson

(FEM). The production team evaluated 
different manufacturing methods, such as 
additive manufacturing, and risk assessment 
in the product lifecycle. They were also a 
part of designing the product for production 
lines.

Results
The project resulted in two different 
concepts for the described function of 
controlling the coolant supply. Different tools 
such as CAD, CFD and FEM, were used to 
design, develop and verify the concepts. Two 
simplified prototypes have been manufac-
tured for further testing and evaluation to 
continuously develop the product. 

“The SIRIUS course is a very 
good way for us to explore ideas 
and problems where we benefit 
from new thinking from competent 
students. It is also and excellent re-
cruitment base where we get a first 
impression on the students and the 
students get a first impression of us 
as a company.” 

– Andreas Almkvist Product Development 
Engineer, Sandvik Coromant
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Background
AB Volvo offers a wide range of Construc-
tion Equipment such as Articulated Haulers, 
Excavators and Wheel Loaders to a variety 
of demanding customers. The machines 
operate in various market segments such as 
heavy infrastructure, quarry & aggregates 
and mining. Today these products are under 
a great deal of pressure to deliver productive, 
economical and reliable off-road transports 
competing with lower cost products from 
other suppliers. 

The Sirius project of 2014 was the starting 
point of the development of the HX01 and 
HX02 electric and automated load carrier 
with 10X energy efficiency over conven-
tional alternatives. To increase the utilization 
and reduce the operating cost (cost/ton) 
even further Volvo would like to develop a 
dynamic charging system for a fleet of HX 
machines. 

Volvo have matured the HX concept from 
the Sirius project 2014 with the electric 
Site project. Today the electrified machine 
is charged with pantograph at stand still. To 
improve the hauling system further Volvo 
would like to introduce dynamic charging 

Volvo Construction Equipment
Volvo Construction Equipment is a business area within the Volvo Group with history ranging back to 1832, when Johan Theofron Munktell 
opened an engineering workshop in Eskilstuna. Today Volvo CE is a global company that develops and manufactures equipment for the heavy 
equipment industry, an area in which they are world leading. Their products and services are offered worldwide and range from wheel loaders 
and excavators to pavers and forestry equipment.
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on a part of the haul route to reduce 
stand still time but also reduce the energy 
throughput to the batteries, and with that 
reduce the cost/ton even further. 

Challenge
The challenge for this Sirius project is to 
ideate and develop a dynamic charging 
system for the HX concept. The solution 
can be divided into two parts, one being 
the stationary off-board system, i.e the 

infrastructure, its orientation and safety 
aspect. The second being the on-board 
system, i.e the system that collects energy 
for the HX and the engaging & disengaging 
of the system. The wear and conductivity 
are also an important aspect of this project. 
The target is to manufacture a full-scale 
prototype as a proof of concept with low 
voltage and low current. The concept 
shall be applicable for various applications 
including underground operation.
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Procedure
Gain an understanding for the impact of the 
production system with dynamic charging. 
Perform literature study on solutions of 
similar projects to benchmark available 
solutions and get inspiration for our solu-
tion.  A quarry was visited to gain a deeper 
understanding of the layout and processes 
that needs to be accounted for. With the 
collected knowledge the product design 
and development procedure could begin in 
cooperation with Volvo in form of frequent 
meetings. By developing several concepts 
and boiling them down into one solution 
by iterating the product development 
process and continues discussion with Volvo. 
Creating a detail design of this solution and 

Top: Victor Andersson
Middle left: Tobias Eliasson 
and Tobias Wikström
Bottom: Máren Ingá Baer

building a prototype from it, available for 
testing on the HX for a short stretch. A total 
cost of ownership calculation was made 
to estimate operating cost and potential 
economic gain based of a simulation of the 
electric site in Vikan and comparing the 
current solution with our solution.

Results
The project presents multiple results. A 
solution for a dynamic charging system com-
patible with the HX concept and suggestions 
for further developments of the solution.  A 
total cost of ownership calculation in cost/
ton and a simulation of the electric site to 
support it. A prototype as a proof of concept 
for testing on the HX concept.

“With the HX concept,  
autonomous and electric load 
carrier, Volvo CE can offer CO2 
neutral transports for, for example, 
mining with a flexible system for 
dynamic charging. We can use the 
utilization rate of the machines  
by eliminating time for charging  
and also having less battery on  
the machines” 

– Joakim Unnebäck, Volvo Group

Backrow: Theodor Zdravevski, Niklas Landström, Johan Lindström, Carl Jonsson & Jacob Tjäder
Front row: Albin Engver, Alexandra Uusaro, Isak Falkman, Rami Parpala Dsouky & Daniel Olsson
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