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Abstract 

Abstract 
This thesis began as an idea by the author in the fall of 2013. Latter made contact with a 
company in the boat industry with over 70 years of history building sailboats of world 
class. The foundation of Hallberg-Rassy was set in 1943 when Harry Hallberg opened his 
shipyard in Kungsviken in Orust. In 1972 Hallberg was acquired by Christoph Rassy and 
the Hallberg-Rassy company was born. In 1988 collaboration with the world-famous boat 
designer German Frers began which has since been ultimately responsible for the design 
the Hallberg-Rassy boats since. This thesis argues to serve as a guideline for how 
Hallberg-Rassy will be working with its design in the future to provide a more united 
expression than what is being delivered today. 

It all started with the background to the current situation were examined through 
research, at the mean time concept sketches were made to highlight early ideas that 
emerged during the time the research took place. A survey with a questionnaire targeted 
at experienced sailors was conducted since it was expected they would have the best 
answers to what problem areas that existed and what could be done better. The results of 
this study helped to create a sense of how the public looked upon Hallberg-Rassy and 
what they thought they would invest in the future with their boats. It was also possible to 
compile a persona that described how the average leisure sailor looked. 

To the mid-presentation three concepts that took advantage of the information obtained 
both during the meetings with the company but also the information picked up by the 
questionnaire was presented. After the mid-presentation one of these concepts was 
screened away and the remaining concepts were combined into an improved version 
tailored to the company's preferences. When this concept was given the green light that it 
was okay, work began on the construction of a 3D model of the concept in Alias Design. 

Then a physical model in 1:20 scale model of the 3D model was presented along with 
other theses projects at JTH's annual theses exhibition. For this exhibition there were also 
two explanatory posters that showed the work done during the project. 

As a further recommendation may be mentioned that a yacht of this size are more 
extensive than first believed, therefore it is recommended that further development is 
made up of several parts of this concept where things like production costs, production 
methods and materials are examined more closely. This could partly be done by the 
company itself but it would also be appropriate to use this thesis as a basis for future 
theses work in the field of mechanical engineering. 
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Summary 

Sammanfattning 
Detta examensarbete började som en idé hos författaren under hösten 2013. Denne tog 
kontakt med ett företag i båtbranchen med en över 70 år gammal historia av att bygga 
segelbåtar i världsklass. Grunden för Hallberg-Rassy lades år 1943 när Harry Hallberg 
öppnade sitt varv i Kungsviken i Orust. År 1972 köptes Hallberg upp av Rassy och 
företaget Hallberg-Rassy var fött. År 1988 så påbörjades ett samarbete med den 
världskände båtdesignern German Frers som sen dess har varit ytterst ansvarig för hur 
Hallberg-Rassys båtar sett ut sedan dess. Detta examensarbete gör gällande att fungera 
som en riktlinje för hur Hallberg-Rassy ska jobba med sin design i framtiden för att ge ett 
mer enat uttryck än vad som levereras idag.  

Det hela började med att bakgrundsfakta till dagens situation undersöktes, under tiden så 
idéskissades det konstant för att lyfta fram tidiga idéer som växte fram under tiden som 
researchen gjordes. Det gjordes en undersökning med ett frågeformulär riktat mot vana 
seglare då förväntades ha de bästa svaren till vad som inte funkar eller vad som skulle 
kunna göras bättre. Resultatet av denna undersökning hjälpte till för att skapa en 
uppfattning om hur allmänheten såg på Hallberg-Rassy vad de ansåg att de skulle satsa på 
i framtiden med sina båtar. Det var även möjligt att sammanställa en persona som beskrev 
hur den genomsnittlige seglaren såg ut.  

Till mittredovisningen så presenterades det tre koncept som tog tillvara på den 
information som erhållits dels under möten med företaget men även den information som 
plockats upp via frågeformuläret. Efter mittredovisningen så sållades ett av dessa koncept 
bort och det kvarvarande koncepten slogs samman och en förbättrad version som 
anpassats efter företagets önskemål kunde efter en kortare tid visas upp. När detta 
koncept hade fått klartecken att det var okej så påbörjades arbete med att bygga en 3D-
modell av konceptet i Alias Design som pågick under en månads tid.  

Därefter färdigställdes en fysisk modell i skala 1:20 som presenterades tillsammans med 
övriga examensarbeten vi JTH:s årliga exjobbsmässa. Till denna mässa gjordes även två 
förklarande posters som visade på arbetet som gjorts under projektets gång. 

Som vidare rekommendation kan nämnas att en segelbåt av den här storleken är mer 
omfattande än vad som först troddes. Därför rekommenderas det att vidare utveckling 
görs av flera delar av detta koncept där saker som tillverkningskostnader, 
produktionsmetoder och materialval undersöks noggrannare. Detta skulle dels göras av 
företaget själva men det skulle även vara lämpligt att använda detta examensarbete som en 
bas för framtida examensarbeten inom området maskinteknik. 
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Introduction 

1 Introduction 
1.1 Background 

1.1.1 Company history 

The foundation of Hallberg-Rassy was in 1928 when Harry Hallberg began building boats 
as a fourteen year old. In 1943 he opened his own shipyard in Kungsviken on Orust. 
When he started building boats, he did so entirely out of wood without blueprints and 
went more on feel. In 1963 Hallberg where one of the pioneers of making boats in 
glasfiber reinforced plastic, he was the first successful person to build a wooden boats 
with plastic hull. The P28 was a huge success also on the export side and the first 100 
boats went to USA.  

Christoph Rassy came to Sweden from Germany in 1962 as a 28 year old man with two 
empty hands but with a vision to build great boats. He had previously worked as an 
apprentice at a shipyard in southern Germany but he reckoned that a country with so 
much coast as Sweden would be a great country to build boats in.  

For a couple of years Rassy built boats for a company but in the mid-60s he decided that 
he should stand on his own to legs. Lucky for Rassy, Hallberg had at this time grown out 
of their facilities in Kungsviken and built new ones in Ellös, which meant that he could 
buy the old shipyard in Kungsviken, and so it came that for seven years, Hallberg and 
Rassy where competitors in the business. 

But in 1972 Hallberg decided to retire and Rassy took the chance and bought the 
company that made a lot of different models in comparison with Rassy whom only built 
the Rasmus 35, a, for its time, huge sailboat with a windscreen.  

Hallberg's then-designer, Olle Enderlein, followed by the transfer of ownership to 
Hallberg-Rassy. He continued to design boats until 1984 when the Hallberg-Rassy 382 
was launched. This was an end of an era but some of Enderlein’s design can still be found 
in today’s Hallberg-Rassy, for example the blue stripe along the sides. 

1988, a collaboration started between Hallberg-Rassy and world renowned yacht designer, 
Germán Frers which is relevant even today. The first yacht to be designed by Frers for 
Hallberg-Rassy was the Hallberg-Rassy 45. By then it was the biggest yacht ever built by 
the company, it came with an external lead keel and the hull were isolated with divinycell. 
It was the most stable yacht to ever come from the Hallberg-Rassy and one 45 even took 
home the overall victory in the ARC, with competition from anything between Whitbread 
racers and more regular yachts. 

Since the collaboration started between Hallberg-Rassy and Germán Frers started, Frers 
have designed around 20 models. The most recent models are the 64 that launched in 
2011 and is the biggest yacht that Hallberg-Rassy ever built and the 412 which launched 
in 2012. [1] 
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Introduction 

Fig. 1.1. 
Hallberg-Rassy 48 Mk II [3] 

1.1.2 Hallberg-Rassy 48 

The Hallberg-Rassy 48 was introduced in 2004 as a replacement for the 46 that had been 
a trusty servant since 1995. The number 48 specifies the length of the hull on the boat 
although it is in fact 49 feet long which translates into 14.99 meters. It was a brand new 
boat and although the hull was only 21 cm longer than the 46, so was the waterline 135 
cm longer. It got numerous awards, the most honourable award being 2006 title for “Boat 
of the year”. In 2013 the 48 got a facelift to be more unified in its design language with 
the new 55 and 64 that had been launched the year before. [2] [3] 

 

  

7 
 



Introduction 

 

1.2 Objectives 

1.2.1 Problem 

The boat building business is a very conservative market and boats have been looking 
pretty much the same, with exception for some detail work, for a long time. At Hallberg-
Rassy there is an interest in develop further and look at possibilities where they as a 
company will be at with their next generation of boats. 

1.2.2 Goal 

The student will look in to how to change Hallberg-Rassy’s design language to fit with the 
future market, the student will also look at new production methods, new materials and 
compositions. By the end of the project the student will be able to show a concept that 
answers these demands in form of a scale model, computer renderings and a well written 
report covering the process.  

1.2.3 Company’s goal 

The company’s goal with this project is to get inspiration and an outside view on how and 
where Hallberg-Rassy will look and be in a 10 year period. 

1.3 Delimitations 
A boat of this size and prize consist of many different areas and because of the limited 
time frame the student and the company agreed on that the project should focus on the 
outside of the boat. On the outside the student will look in to form of the boat, 
investigate how different materials could work and what the consequences of a change in 
material would be.  

 Areas that will not grant any major attention is the inside, engine, interface in the 
computer system and other technical parts. They will instead have recommendations for 
how to develop them further in another thesis or how the company should steer its own 
development. 
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Introduction 

1.4 Disposition 
This report starts off with explaining the background of the company and their products. 
It then proceeds to explain things that are necessary to understand the project in the 
chapter Theoretical Background. After that it will proceed to explain the background to 
the methods that had been used during the project in the chapter Methods. In Approach 
and Implementation the report goes on to explain how the methods was used and when, 
it will also gradually show the emergence to the final concept. The final concept will be 
presented in the chapter Result, here the report mentions what was the outcome from 
surveys and research work. In Discussion and Conclusion the report lets the author 
reflect on the work that was made during the project and reflect on what could have been 
done differently. After that the chapter references and attachment will be presented in 
their own chapter. 
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Theoretical Background 

2 Theoretical Background 
In this chapter focus will be on the theoretical background of this project. It will start off 
with an explanation of what a sailboat are and clarify what the different parts on the boat 
is called, then it will proceed with an explanation of what a blue water cruiser is. After that 
the chapter will go on to explain the difference between different resins. 

2.1 Sailboat 
This section will explain the history of sailboats and also list some of the more common 
parts that a sailboat is constructed of. 

2.1.1 History 

The oldest evidence of a boat with a sail has been found in Kuwait on pottery that dates 
back to 5000-5500 BC. The boats were mainly smaller in size and were used for transport, 
fishing, trading and warfare. [4] [5] 

 Due to advancement in sailing engineering from the Middle Ages and onward, the 
maritime navigation developed rapidly and lead to the Age of Discovery. It is a historical 
period that is centred on the late 15th century with explorers as Christopher Columbus 
and Vasco da Gama as front figures. [6] 

After the Age of Discovery came the Age of Sail which lasted between the 16th century 
and the mid-19th century when steamboats passed sailboats in number for transportation 
and killed off the use of sailboats as main transportation. [7]  

Since then sailboats have been used for recreational purposes. 

2.1.2 Different parts of a sailboat 

This section will work like a dictionary, explaining what the different parts are and what 
they are called. 

2.1.2.1 Directions 

The rear of the boat is called stern and the front of the boat is called stem. The right side 
is called starboard and the left side is called port. 

2.1.2.2 Hull 

The hull is the main body of the boat, the rest of the parts are mounted to the hull. 

2.1.2.3 Keel 

The keel is the bottom part of the sailboat and it works as a balancing weight for the boat. 
It is often made out of lead and stands for approximately between 35 and 40 % of the 
total weight of the boat. 
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Theoretical Background 

2.1.2.4 Rudder 

The rudder is the rear fin and it is used to steer the boat. 

2.1.2.5 Cabin 

It is the living area of the boat; this only exists on bigger boats. It can sometimes be called 
by its old name ruff. 

2.1.2.6 Cockpit 

From the cockpit the sailor navigates the boat. 

2.1.2.7 Deck 

It is the “roof” of the hull, where all the transportation on the boat takes place. On more 
luxurious boats, the deck is most often made out of teak. 

2.1.2.8 Gunwale 

It is the ledge that surrounds the deck and it prevents the sailor from slipping of the boat. 

2.1.2.9 Cleat 

Cleat is a part that is used to secure ropes. It has different shapes and functions like the 
horn cleat where the rope is tightened around it in a special pattern, the cam cleat where 
the rope is threaded through it and locked in place by a heel or the jam cleat that has a 
wedging function to it. 

 
Fig. 2.1. 

From left. Horn cleat, cam cleat and jam cleat [8] [9] [10] 
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2.1.2.10 Pulpit 

It is the fence in the stern and stem of the boat; it is also there to protect the sailor from 
falling of the boat, mostly made out of stainless steel. 

2.1.2.11 Lifelines 

It is the fences that connects the stem and stern pulpit and mostly consist of wires and 
sticks. 

2.1.2.12 Mast and boom 

The mast and boom is the parts that hold the sails in place. 

2.1.2.13 Shrouds and Stays 

The shrouds are the wires that keep the mast in place in sideways and the stays are the 
wires that fixate the mast in alignment of the boat. 

2.1.2.14 Raked vs. Plumb 

Raked and plumb are to different ways of explaining the angle of the stem. If a boat has a 
raked stem it means that it has a small angle making it pointy while a fully plumb stem is 
vertical.  

2.2 Blue Water Cruiser 
The type of boats that Hallberg-Rassy manufactures belongs to class A or the so called 
Blue Water Cruisers. This name comes from the way of how one divides the oceans in 
maritime geography used by the navy. In maritime geography the oceans are split in to 
three different zones, the brown, the green and the blue zone. 

2.2.1 Brown zone 

The brown zone is the one closest to land and includes rivers, bays, estuaries and 
harbours. In naval terms this means that the brown zone covers the areas where 
oceangoing vessels are incapable of operate effectively due to the fact that it is often 
consisting of shallow and or narrow waters or, in war, infested with mines. Only smaller 
boats could operate effectively in this zone. [11] 

2.2.2 Green zone 

The green zone covers the coastline, continental shelves and islands. This area is where 
most of the maritime activity takes place, such as coastal traffic, customs and the water 
police. In naval language this means areas where it would be a risk to send in high value 
units (HVU) in these waters and instead it is the area where the navy use tactical vessels, 
such as submarines and stealth boats. These waters are suitable for ambushes, hiding and 
deception. [11] 
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2.2.3 Blue zone 

The blue zone covers all of the water outside of the green zone. This is where the navy 
would keep HVUs such as aircraft carriers and large arsenal ships. The blue zone is a 
neutral zone and consists of international water. [11] 

2.2.4 Blue Water Cruiser 

A blue water cruiser is a boat that is designed to cross oceans and worldwide cruising. 
Since these boats will sail all across the world they are heavily regulated to withstand 
whatever nature might throw at them. They must be stable to manage heavy sea and they 
are because of that built with thicker layers of material to increase strength. There are 
special regulations for how the builder is obligated to reduce the risk of falling over board 
and simplify re-boarding. The driver has to have good all round visibility. [12] 

2.3 Resins 
When working with glass fibre reinforced plastics (GPRP) there is many different resins 
possible to use. This section will go through the most commonly used resins that is used 
in boat manufacturing and also discuss some of the important properties that has to be 
taken in to account when deciding which one that suit the implementation best.  

2.3.1 Heat distortion temperature 

Heat distortion temperature or heat deflection temperature (HDT) is the temperature that 
makes a polymer or plastic to deform under a certain load. ASTM International has set up 
the guidelines for this test in their document D648. The test is based on the material 
being exposed to a three-point bending in the edgewise direction. The fibres are then 
exposed to a pressure of either 0.455 MPa or 1.8 MPa and then the temperature is steadily 
increased with 2 °C/min until the material deflects 0.25 mm or more. [13] 

This property is important to take in to account since it gives the manufacturer a hint 
what temperatures that their product can withstand before it starts to deform. This 
deformation often shows as shrink damage, when the material is exposed to heat, for 
example sun light. That is why the majority of boats are painted in light colours. 
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2.3.2 Polyester resin 

Polyester resin is the most common type of resin, especially in marine industry, when 
working with fibre reinforced plastics. Polyester resin is a thermoset that classifies as 
unsaturated. Polyester resin or simply polyesters are a generic name for a large group of 
materials where every manufacturer has their own mixture of acids, glycols and 
monomers, making them unique. When laminating with polyester the polyester is often 
divided in to two categories, orthophthalic and isophthalic. Orthophthalic is the cheaper, 
more common variant that most laymen and smaller business uses. The isophthalic 
variant is becoming the more favoured type, especially in marine industry, thanks to its 
water resistance being superior to the orthophthalic.  

Most polyester is viscous, pale coloured liquids consisting of monomeric polyester. 
Styrene is often added to reduce the viscosity of the polyester, making it more 
manageable. Due to the styrene additive, polyester resin receives a strong, sharp odour. 
When moulding with polyesters it is necessary to add multiple additional materials such 
as, catalyst, accelerators and additives like pigment, filler and fire resistance.  

When preparing polyesters there is a need to be careful since the resin is sensitive to outer 
factors. Additives must be carefully measured and stirred down because if the mixture is 
wrongly mixed the properties will change drastically. The stirring itself must be thorough 
and precise; otherwise air bubbles can be capsuled in the mixture, causing it to weaken the 
structure.  

The polyester resins are the most commonly used ones because of its low cost when 
creating a mould and the lack of special treatment housing the moulding. [14] 

2.3.3 Epoxy resin 

Epoxies is a polymer of the thermoset order, it has excellent mechanical, electrical and 
adhesive properties. Epoxy is a viscous, transparent, non-smelling liquid of polymers. 
When used as adhesive, epoxies are used as high-strength bonding of dissimilar materials. 
It is used both for glass and carbon fibre reinforced plastics. [15] 

Epoxies are not a complete resin system like polyester resin but a two component resin 
that need a hardener to react. It will therefore never dry out on its own like polyester 
tends to do if left unattended for a longer time.  

Epoxy resin is not as commonly used in marine specifications as polyester but it has a 
more spread user area. Epoxies are preferable to polyester resins in the marine industry in 
applications where the weight/strength ratio is very important, this due to the fact that 
the epoxy will weigh the same before as after the hardening process. Epoxy resin are not 
often used in the outer layers of the boat lamination though, this because of its sensitivity 
to UV-radiation that will weaken it. It is therefore common to paint the epoxy with a two-
tone polyurethane coating. [16] 
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Even though epoxies is a non-smelling liquid its fumes is hazardous to inhale and causes 
irritation on airways. To receive epoxies directly on the skin can cause skin sensitisation 
and photosensitisation, repetitive skin contact with epoxy often leads to hypersensitivity 
and allergy making it impossible to work with epoxy ever again. [17] It is therefore 
extremely important to wear proper, protective clothing, this being breathing apparatus 
and full body cover. 

When working with epoxies it is also important to take in to account that polyester won’t 
bind to epoxies while the other way around is fully possible. As a result of this is that the 
common gelcoats with a polyester basis won’t stick to the surface of an epoxy based 
lamination. 

2.3.4 Gelcoat 

Gelcoat is used to get a high-quality, shiny finish to the surface of different fibre 
reinforced plastics and it is either based on unsaturated polyester resin or epoxy. Gelcoat 
is the first thing that is applied to mould in liquid form, this due to the fact that the boat is 
built from the outside in. In the gelcoat it is often the case that pigment is added to give 
the product a coloured, glossy surface. Gelcoat is designed to withstand UV-radiation and 
hydrolysis well. It is easy to maintain gelcoat that has chipped or been scratched in an 
accident, when adding new gelcoat it will conjoin with the old gelcoat. [18] [19] 

2.4 Colour theory 
When speaking about colour theory in visual art it is aimed at how different colours blend 
and how they work together. Different colours works better together than other and that 
is what the science behind colour theory focuses on. It also explains how colours connect 
based on the colour wheel.  

When colours work good together it is suggested that they are in harmony and is more 
appealing to look at. But to this is a very complex since all humans perceive colours in 
different manners both from each other and from time to time. Depending on mood, 
health, time of the day, age and other internal and external aspects a human perceive 
colours differently. This has led to a thriving lust to explain colour harmony in a way so 
that all these factors are taken in to consideration and mathematical theories have been 
drawn trying to explain how good colours match. A modern way of explaining colour 
harmony is to use a mathematical formula that looks like following: 

Colour harmony = f(Col1,2,3,...,n)*(ID+CE+CX+P+T) 
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This formula works that the colour harmony (f) is depending on the amount and 
interactions of colours in the mix added with the different factors that affects the 
harmony such as Individual Differences (ID), Cultural Experience (CE), prevailing 
Context (CX), Perceptual effects (P) and Time (T). [20] [21] 

This fact that colours is perceived differently also affect what the colours symbolise. 
Colours have been used as symbols for a long time and they are used differently between 
cultures and also within the culture itself. When designing, colours symbolic value is 
important to understand so that the design and functions isn’t corrupted by the colour. 
For instance the colour red can show on passion, lust and love but at the same time it can 
symbolize danger and awareness. [22] 

2.5 Design thinking 
The word thinking has many different meanings in everyday language and it is important 
to clarify what kind of thinking that are being referred to when talking about design 
thinking. The way of thinking that is closest to explaining how designers think is the way 
that usually is called reasoning. Reasoning means that the thoughts are controlled to 
overthrow problems and end up with a solution. This is reflective thought and problem 
solving.  

During the years scientist in cognitive psychology has tried to define how thinking is used 
and in what way it should be perceived. In the early 20th century, behaviourist Edward 
Thorndike stated that thinking was only a basic process, the formation of associations. By 
this he meant that the human mind did not differ from other species. Some behaviourist 
even claimed that thinking only was people “talking to themselves”. This way of seeing on 
thinking does not explain the way designers think as it only focuses on the mechanism. 
The arrival of the Gestalt school of psychology started to focus on the process of 
thinking instead and this is more close to the way of design thinking. The Gestalt school 
argues that the human mind is different from the mind of other species, we have the 
ability to see an object and find a new use of it. In 1965, Adriaan De Groot used an 
example of rings and nails. He stated that otherwise quite intelligent animals lacked the 
ability to take a ring off a nail, something that we humans have no problem seeing the 
possibility of doing. This due to our experience of rings and nails and their functions. He 
further stated that a similar relation can be seen between an adult and a child. 

In their line of work designers think like this, even though the designer seems to be 
sketching without any concern or effort the thinking process has to go beyond the given 
information in order to succeed to present a solution to a problem. Productive thinking 
was a phrase introduces by Max Wertheimer in his book with the same name in 1923. 
With a series of experiments he showed that the mind is met with a problem has the 
possibility to solve the problem if given the right directions. This shows that thinking can 
be productive. Two questions that will be asked is thinker in question in control of the 
direction of his/her thoughts and if so is the direction productive. Psychologist Frederic 
Bartlett suggest in his book Thinking that the thinker can be in control of the direction of 
their thoughts but they can also let the mind wander aimlessly.  
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But the reality is seldom black and white and the thinker most often have some control 
over their thoughts and steer them in a desired direction even when the thinker let the 
mind flow free. Bartlett further states that the mind have two modes when talking of 
productive thinking and he calls them “thinking in closed system” and “adventurous 
thinking”. 

Bartlett defines a closed system as it has a limited number of units which may be arranged 
in a variety of orders or relations. This means that algebra and geometry falls in the 
category of closed system thinking. Bartlett goes on to identify two processes inside the 
closed system thinking, interpolation and extrapolation. Interpolation means that there is 
a terminal point and some evidence about the way to go is given to the thinker, 
extrapolation on the other hand lacks a terminal point and it is meant to be discovered or 
constructed as the thinking progresses.  

Adventurous thinking is as it sounds harder to define and lacks clear instructions. In order 
to succeed with this type of productive thinking, the thinker needs to go outside the 
boundaries that is stacked up by the knowledge prescribed. The thinker will use the 
knowledge and put together certain elements of it in a new way and come to new 
conclusions. This is much like how designers think when given a task, the designer 
evaluates the information given to him/her and see beyond the obvious path and explore 
new ways of construction or development. [23] 

2.6 Design process 
Every design process differs from one another depending on what product that is going 
to be developed or in what industry the process is based. But a something that is mutual 
for all design processes is that before the development can begin the designers need to do 
the proper market research. If there is no demand for the product, the costs of design, 
development and production is hardly motivational. Around 20% of the product 
development today is based on creating a new market, which mean that the rest is market 
driven or making updated versions of current products. In most cases where product 
development lacks an existing market the companies are interested of trying out new 
technology. 

 When a demand or a goal with the product development is reached, the next natural step 
is to make a project plan. This plan should involve a detailed plan of the company’s 
resources, such as people, money and equipment. A list of all required tasks and activities 
is also needed to be done in order to establish the time that will have to be put aside in 
favour of the project.  

 As the project has gotten its boundaries in terms of resources, the product itself needs 
boundaries, this is mostly done with a specification list. This can also be viewed as a 
customer requirements list, since this step is all about sorting out the information 
gathered during the research process.  
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 When all the boundaries has been settled the next phase is entered, this is the so called 
conceptual design phase. With little surprise, this phase is all about generating concepts 
based on the information previously gathered. This can be done in many ways such as 
brainstorming, where the participants lists all kind of ideas without ruling out anything 
until all ideas have been spoken for. Another way of concept generation is the so called 
morphology, where you isolate the different problem areas in order to give simple 
solutions to each of them and then combine the different solutions in order to solve the 
overall problem.  

 The next phase steps in when all the concepts have been generated and evaluated. It is 
likely that one or a few of the concepts are superior to the rest and is suitable for 
refinement. A problem that often occurs is in the design process is that all too many 
projects starts in the product development phase and thus is blocked from reaching its 
full potential. In this phase, focus moves away from the product itself and focuses more 
on production.  

The last stage in a design process is the support stage, this stage takes care of what will 
happen to the product when it leaves the company’s control and starts is user life. This 
involves service, customer support, updates and recycling. All these tasks needs to be 
addressed and is formulated during the products development.  

 In a hypothetical case this is the truth about the design process but a more common case 
is that these stages overlaps and iterate in themselves leaving the designers in a loop, that 
is commonly called the wicked problem. [24] 

2.7 The wicked problem 
A wicked problem lacks a clear instruction, in comparison with a “tame” problem where 
the problem solver is granted with all the necessary information to solve problem. This 
means that the wicked problem has no end since there is no definitive solution to it, it is 
an iterative process where resolution leads to new problems that need to be solved. The 
process will only end when the planner thinks that the solution is good enough. With this 
mentality, the answer can never be true or false but only good or bad, since there is no 
clear path, the result can’t be wrong but only less good than any other solution. Nor does 
the wicked problem encourage trial and error in finding a solution, since every attempt to 
solve the problem will change the course of where the problem will go next. Since a 
wicked problem never has a clear solution it also means that the problem itself is unique 
to any other problem, this limits the person exposed to the wicked problem since there is 
nowhere to look for guidance. A wicked problem can always be seen as a result of 
another, earlier wicked problem, which leads us back to the beginning where it is stated 
that the problem is indeed iterative. [25] 

When designing, the designer is constantly exposed to the wicked problem. Every 
decision made leads to new problems and issues. A design will never be finished but good 
enough, when the result is considered to not being able to evolve any more without 
pursing the projects resources over the limit.    

18 
 



Theoretical Background 

2.8 Computer Aided Design 
Computer Aided Design (CAD) began in the mid-1970s as a drafting tool that replaced 
manual drafting with electronic. But it quickly became apparent that these tools could be 
used for so much more, such as three-dimensional imaging, modelling and simulations. 
This tool made designing so much more efficient as the designers could explore more 
solutions in a shorter time and with simulations reduce the number of future errors. 
Rapid prototyping has also become more precise with the help of CAD since the details 
and mechanism easily can be simulated with the intended materials instead of mock-up 
models that often is simpler and only tests one part of the function. CAD also made 
communication easier and knowledge more accessible since it allows the various experts 
involved in the process of product development to work parallel instead of having a strict 
lineage in their work schedule. The need for one designer/engineer to know everything 
and keep the ideas in his head became a thing of the past and ideas could easily be shared 
and modifications could be made more efficient. [26] 
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3 Method 
In this chapter the author will account for all the methods used during the thesis project. 
This will be much like the previous chapter but with the methods only, in the next 
chapter it will be explained how these methods was used. 

3.1 Design Thinking applied to the design process 
Design thinking is a way to define how designers apply their knowledge when designing. 
It is a way to combine empathy, creativity and rationality in order to understand the 
problem, finding solutions for the problem and finally apply the right solution for the 
specific problem. Design thinking is a comprehensive tool that is used throughout the 
whole design process. It can therefore take many different shapes when it is being used; 
the most common way to use it is to divide the project in to a number of different stages. 
This project has been split in to six stages and will therefore focus on them more than the 
other ways. These six steps are Understand, Define, Explore, Refine, Present and 
Implement. In theory each step in order has to be completed before the next step can be 
activated but in reality many of the steps overlaps and it is common that the project goes 
back and forth between the steps. 

3.1.1 Understand 

The first step in any project is to understand the background to the problem. It is 
important to understand the market, the company’s history, the current product and to 
analyse the stakeholders in order to fully understand the delicacy of the problem. 

3.1.2 Define 

When the background to the problem is set the next step is to define the problem based 
on the knowledge established during the Understand phase. A good way to define the 
problem is to set up a specific glossary to describe it, this way everyone involved in the 
project uses the same word leading to a minimum in misunderstandings. 

3.1.3 Explore 

This step is sometimes called Ideation and when the project reaches this step focus goes 
from defining the problem in to finding possible solutions to said problem instead. This 
step requires that the participants are creative and open minded to new ideas, a common 
tool to use here is Brainstorming. When brainstorming it is strictly prohibited to criticise 
any ideas that comes up in order to encourage all participants to share their ideas.  
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3.1.4 Refine 

As the group feel ripe with the exploring it is time to weed out those concepts that are 
considered viable to develop further. In this phase the members go deeper in to the 
different areas in order to get a more sustainable and competitive solution. This often 
leads to the group going back to the explore phase in order to find solutions to new 
problems that will occur when detailing.  

3.1.5 Present 

When the group feels satisfied with its concept or solution a presentation is in order. The 
project then can be presented with sketches, computer renderings, physical models, 
posters, PowerPoints and/or graphs. Sketches are a good tool to use ongoing through the 
project in order to show the progress and support the final decisions. Computer 
renderings are helpful when the time is limited and it is desirable to show the product in 
its real environment and to show the product in its proper scale. Physical models, both in 
full size and scale, is a good way to give the expected customer a close contact with the 
concept and a possibility to evaluate the shapes in reality. 

3.1.6 Implement 

When every stakeholder is satisfied and all necessary changes have been done, the concept 
is set in to production or use. In the implement phase, all practical issues around the 
product, such as manufacturing, education and commercials are completed. 

3.2 Product Breakdown Structure 
Product Breakdown Structure or PBS is a useful tool that helps organise the product in a 
hierarchical system. This tool gives its user a good overview over the project and gives the 
user a possibility to list all parts that is necessary for the product to work. The hierarchical 
system starts with the full product at the top and then as it works itself down through the 
branches, the product is broken down in to smaller products/parts until it is impossible 
to minimize any more. [27] 

Fig. 3.1. 
Product Breakdown Structure [27] 
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Fig. 3.2. 
IDEO cards [28] 

3.3 IDEO 
IDEO is a tool developed by the award winning design firm IDEO that helps companies 
and project groups to evaluate their projects. The tool is a collection of different methods 
that has taken its inspiration from play cards; it consists of 51 cards with one method on 
each. Just like a regular card deck the IDEO method card deck is divided in to four 
categories, Try, Watch, Learn and Ask. The deck is a good tool since each card gives a 
good definition of how the methods are to be used, why they are good and each card also  
provides a real life example of how the methods has been used in earlier projects. This 
helps the project team to make quick decisions and giving them a good overview over 
methods that otherwise would have been overlooked. This card deck is developed over 
time by IDEO and will grow in size as more methods are added. [28] 
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Fig. 3.3. 
IDEO card nr. 32 

3.3.1  Card nr. 32 Surveys & Questionnaire 

The 32nd card in the deck has the name Surveys & Questionnaire and it belongs in the 
Ask category.  

When working with survey research it requires of the practitioner to collect primary data 
from the total or part of the population targeted in the survey research. This is made to 
evaluate the incidence, distribution, and interrelationships of assured variables within the 
study group. There is a lot of different ways to collect data, for example, questionnaires, 
interviews and observation techniques. Surveys have been used for a long time is one of 
the most widely spread method for information collection. [29] 

A self-administered questionnaire is the most common way of the different techniques 
for collecting data. Depending on how the questions in the questionnaire have been 
constructed, it can be used to collect both quantitative and qualitative data. A 
questionnaire is often misnamed a survey although that is not a totally correct way of 
expressing it, since a survey is a research design for collecting data while a questionnaire is 
merely a tool within the survey. A questionnaire can be tailored in many ways to fit a 
certain research design, for example, it can be used to collect additional quantitative data 
to other techniques or it can be used for documenting in ethnographic or participant 
observation. [30] 
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3.4 Function Analysis 
A function analysis is a tool for making clear what functions the product is to have. It is 
important to do this because if it isn’t performed necessary functions can be overlooked, 
making the development process longer and more expensive. It is also important that the 
function analysis is performed in the right manner since it otherwise can hinder the 
creative process. The function analysis should only answer the question what and never 
answer the question how. This is accomplished by explaining the functions with a verb 
and a noun. The functions should be sorted in to different categories, Main function, Sub 
functions, Desired functions and Unnecessary functions. The main function is as it’s 
named the function that is most obvious, for example, a chair main function is to “allow 
support”. The sub functions is functions that is necessary to obtain possibility of the main 
function, if a sub function is removed the main function is unobtainable. The desired 
functions are not important to have in order to obtain the main function but could be 
desirable to have, for example, “offer massage”. The unnecessary functions are functions 
that could make the product difficult to use and deter usage of the product. [31]  

3.5 Gantt chart 
The Gantt chart takes its name from its founder Henry L. Gantt (1861-1919), it was 
developed in the 1910s and was used by the American army in World War I. 

It is a tool designed to help the user organize the work time, it consists of horizontal bars, 
one for each activity. The bar shows for how long the activity will last, when it will start 
and finish, what activities that has to be done before the activity can be started and what 
other activities that is depending on the current activity.  

When constructing a Gantt schedule, the first thing that has to be made is a list of all 
activities that will be executed. Then they will be organized in the order that they will be 
performed, each task will be evaluated and be given an estimated time frame in which it 
has to be done. [32] 

3.6 Sketching 
When working in product development sketching is a good and easy tool to use in order 
to express ideas, functions and forms. Sketching is often used to illustrate an idea that 
needs to be shared with other people. People have different perceptions on words and to 
explain an idea to another human with words often leads to misunderstanding, then a 
sketch can help transferring the idea in the manner that the thinker wants.  
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3.7 3D modelling 
3D modelling in various CAD programmes is a way to illustrate a product with its three 
dimensional surfaces with the help of mathematic algorithms. 3D modelling is used in 
various industries such as, movies, animations, gaming and industrial design. It is a good 
technique to give the viewer a clear perspective on the products shape and volume. With 
the help of rendering programmes the 3D model can be placed in real life environments 
without the need of a physical concept. 

3.7.1 Alias Design 2013 

Alias Design is CAD software developed by Autodesk. They promote Alias Design as a 
CAID programme rather than regular CAD system. CAID stands for Computer Aided 
Industrial Design and it indicates on the fact that it is a surface modelling device rather 
than a solid modelling programme like its competitors SolidWorks and Catia to mention a 
few. Because of the fact that it is solely focused on exploring surfaces it uses a different 
kind of mathematic algorithms and therefore can perform more advanced surface without 
taking into consideration how the volume of the part will work or not.  

3.7.2 Keyshot 4 Floating 

Keyshot is a rendering programme that is used to illustrate how a product will look like 
when the intended materials are added; it shows how the light will reflect in the surfaces 
and how shadows will be cast.  
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4 Approach and Implementation 
In this chapter the work that has been done during the thesis will be presented, it starts 
with the research, going forward with the concept phase, on to the mid presentation 
further to the modelling and finally ending with the examination and exhibition. 

4.1 Research 
The thesis start-up will be presented under this heading, where all the preparatory work is 
presented. It will also be accounted for what sort of work that has been done to collect 
public opinion and where the concepts evolved from. 

4.1.1 First contact 

October 11th was the first time that the student met the company. Hallberg-Rassy had 
organized an Open Showroom on the 11th to 12th October. At this open showroom they 
had two world premieres, the 48 Mk II and the 43 Mk III. They also showed their 64, 55, 
412, 342 and 310. 

 Here the student got in contact with the Design Manager at Hallberg-Rassy, Eric 
Segerlind. He explained how the brand was built with two different lines of boats, partly 
aft cockpit boats and secondly centres cockpit boats. The centre cockpit boats are the 
bigger and more luxurious ones, while the aft cockpit boats have a more sporty approach.  

In order to be able to give a good thesis proposal the company’s website and product 
catalogues where studied. Contact was then taken with the company which approved of 
the thesis project in December, a couple of days before the holidays.  

4.1.2 Project briefing 

The thesis work officially started with a meeting on the 15th of January where every 
student presented what they were supposed to do and which company they would work 
with. Every student had to present a project brief with an organized plan of the project at 
this meeting. 

4.1.2.1 Project description 

It was necessary to make a project description for the thesis in order for it to be allowed 
to start. This description had to consist of an abstract, explaining the background of the 
thesis, the problem and a goal with the thesis. It also had to explain the difference 
between the company’s goal and the student’s goal, what news value that would be added, 
what previous courses that the thesis would be based on, what methods that would be 
used and a time plan of the project. 
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4.1.2.2 Gantt chart 

In order to perform a good and well planned thesis a Gantt chart was conducted early in 
the thesis project. All of the different work tasks was listed and organized, and then they 
were given a certain amount of time. The project was divided into three stages, Research, 
Concept Refining and Finalizing. The research stage was given 46 days and consisted of 
parts like project briefing, background research, ideation and sketching. Stage two, 
Concept Refining, was initialized after the mid-presentation and ranged over a total of 27 
days where eight days was dedicated to sketch refinement and 19 days consecrated to 
CAD modelling. After this the project went in to stage three, Finalizing, that had been 
given a total of 23 days. During the Finalizing the physical model was built, due to 
miscommunication the built was delayed a couple of days. But the model managed to be 
finished in time with a couple of hours to spare. During the Finalizing, the posters for the 
exhibition were completed, in between the build of the physical model.  

4.1.3 Study visit 

On the 27th of January the student and Eric Segerlind agreed to meet to discuss the terms 
of the thesis. 

During this meeting the student got a tour of the facilities were the production were 
Segerlind explained in what order the boats were assembled. The hull is made in a 
different factory and sent to the main factory for assembly afterwards. This means that 
the boats are built in another order than more commercialized brands, the interior is put 
in after that the hull and deck has been married. This gives the boats a much stiffer 
chassis, which is required for it to be able to sail all around the world for years to come. 
Hallberg-Rassy is very proud of their woodwork related knowledge and builds most of 
their interior from massive wood, mostly mahogany or teak. All wood trim on the outside 
like the deck, seats and gunwale are made from teak. The engine mounting is the last 
station that the boat visits before it is shipped off to the customer. 

 When the meeting was over and the objectives and delimitations were decided, the work 
proceeded from Jönköping University, were it had been decided that all the work would 
be performed.  
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Fig. 4.1. 
Båtmässan [34] 

4.1.4 Boat Fair Gothenburg 2014 

The Boat Fair Gothenburg is an annual event held in Gothenburg the first week in 
February. This is a fair that caters to boaters and both boat and aftermarket part 
companies have stands here. 

 The fair reflects the spread between different types of boats in Sweden well. According 
to sale figures over the last years small boats has been dominating the market before as 
after that financial crisis of 2008 and owned, over the years 2006 until 2010, an average of 
70.8 %, motorboats owns 24 % over the same years and sailboats has represented 5.2 %. 
[33] 

Because of this, since a couple of years back, Hallberg-Rassy has chosen not to have their 
own stand at the fair and only sends representatives to meet with the retailers and 
aftermarket suppliers. Most of their competitors do the same and the only real 
manufacturer of Blue Water Cruisers at the fair was Danish X-Yachts that presented their 
new Xc35. Other companies showing sailboats were Hanse, Bavaria, Jeanneau and 
Beneteau. 
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4.1.5 Survey 

To get a general idea of what kind of signals Hallberg-Rassy sends out, so a survey was 
conducted in the form of a questionnaire. Two questionnaires was made, one in English 
and one in Swedish, both had 13 questions and was targeting people familiar with sailing. 
The questionnaire consisted of both open- and close-ended questions to give the 
participants the best way to express their opinion about Hallberg-Rassy and also giving 
the project a good basis for making a target group. The student reached out to these 
people through different sailing forums both Swedish and international. It resulted in 45 
Swedish replies and seven international. The international ones were ruled out due to 
unserious replies and comments in the forum treads. But the Swedish ones gave the 
response that was sought after and helped in when the project stepped in to the ideation 
phase. 

4.1.5.1 International questionnaire 

The international questionnaire was the first on to be released and was released on a 
sailing forum that is called Sailing Anarchy and it currently has 57035 members, making 
them one of the bigger sailing forums, replies where slow and ended up to a total of 7 
answers. Although the answers were interesting, their credibility was questioned due to 
immature behaviour in the forum thread. 

4.1.5.2 Swedish questionnaire 

The Swedish questionnaire consisted of the same 13 questions as the international one 
but they were in Swedish. It was posted on Sailguide.coms internet forum which is a 
Swedish sailing forum with 3590 active users. Sailguide.com is a web page that consists of 
a sales page, extensive facts on thousands of boat models, like prize, size, manufacturer, 
known problem areas etc., an internet forum for discussion, information about different 
marinas and news about boats. The questionnaire was posted on the 10th of February and 
it got 16 replies on the first day, when the questionnaire was shut down it had reached 45 
replies in total. 

4.1.5.3 Result of the questionnaire 

With a total of 7 respectively 45 replies, the amount of replies does not give the survey the 
proliferation needed for it to achieve scientific status. Even so, they would work as a part 
of the basis on which future design decisions were to be made upon. Based on the 
answers, a target group could be developed. One of the questions in the questionnaire 
requested the respondent to mark the words that they felt explained Hallberg-Rassy in the 
best way; this resulted in the core value words that were used during the project. Another 
question gave the suggestions in what direction the different concepts would be heading. 
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4.1.6 Function Analysis 

In order to get a good understanding what was important on the boat a function analysis 
was conducted. It listed the main function, sub functions and desirable functions.  

The main function was set to be, Allow transportation, some of the sub functions were, 
Be waterproof, Meet class A-regulations and Be stable. Some desired functions were, 
Allow “Push-Button-Sailing”, be comfortable, express luxury and show brand. The 
complete function analysis is available in the attachments, see attachment 8.1. 

4.1.7 Product Breakdown Structure 

A sailboat of this calibre consists of a lot of different parts and to not miss any important 
parts, a product breakdown structure was considered a good tool to use. Here the boat 
was divided into three areas; Hull, Cabin and Rig. Even though the cabin area wasn’t 
supposed to be changed due to lack of time it was still listed in the PBS just in case there 
was something that would crossover to other areas. The full product breakdown structure 
can be seen in the attachments, see attachment 8.2. 

4.1.8 Ideation 

The ideation was a phase that more or less stretched over the whole research part of the 
project. The early sketches work more to get a feeling for the forms and dimensions and 
weren’t as thought through like later sketch that came after the survey. 

With the help of the company’s keyword together with the surveys dittos the concepts 
started to take shape in a more controlled way, they also allowed for different paths to 
follow. Other elements to take in to account were the design features that help express 
the design language and identity of the boats. Such elements is the windscreen, the well 
protected cockpit, the blue stripe along the sides, the wood trims, the easy-to-use feature 
that Hallberg-Rassy themselves call Push Button Sailing. 
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Fig. 4.3. 
The concepts that went further. 

 

Fig. 4.2. 
Result from the ideation. 

4.1.8.1 Workshop 

About halfway through to the mid presentation the students organized an ideation session 
were each and everyone got the chance to obtain ideas and new approaches to their 
concepts that they wouldn’t had thought out themselves. After this session an evaluation 
was conducted to organize what part to go with and which ones to not, this lead to the 
student to mark out three different paths to go down within the ideation.  
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Fig. 4.4. 
Sketches on the classic concept. 

4.2 Three concepts 
It was decided that at the mid presentation the student would be able to present three 
concepts. These concept paths were one more traditional way were the concept was more 
of an evolution rather than a new boat, the second had a more modern touch to it, being 
more experimental with colours, windows and material connections and the third concept 
was a more sporty boat with new materials, less trim and a slimmer shape. 

4.2.1 Classic 

Hallberg-Rassy has a long and proud tradition in producing high quality boats with good 
woodwork craftsmanship. They have shown on a mature development with their boats, 
seeking to perfect their form language to be the ultimate Blue Water Cruiser. These values 
have been accounted for in the concept named Classic. Careful evolution and a unifying 
form language were details as windows share the same lines and colour scheme. The 
woodwork has been narrowed down to present a more active design and also for an 
environmental aspect. The winch ledge has been wedded in to the overall shape and also 
works as a step to allow easier access to the cockpit as in the boats bigger sisters, the 55 
and the 64. The boat has been given an arched windscreen instead of the hexagonal 
windscreen that sits on the boats today. The dashboard has been fully evolved into touch 
except for the speed gauge. All external details such as winches, pulpits, tackles, mast and 
lifelines are expressing the same feeling by using similar materials and colour schemes. 
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Fig. 4.5. 
Sketches on the modern concept. 

4.2.2 Modern 

The second concept baptized Modern has taken its inspiration from its continental 
counter parts. The windows are more aggressively sculptured, the frames around the 
windows is even more prominent than on the Classic concept, allowing more interesting 
shapes. The winch ledge has been stretched out to give a more harmonic impression than 
today, it also works as a step to give the user an easier access to the cockpit. The hull has 
been painted in a grey gel coat; this gives the company a challenge in their production 
since the grey colour absorbs more energy leading to a warmer boat and with polyester as 
binder in the hull the risks for shrink heat damage rises. The windscreen is arched and 
sleeker than on the current model, the dashboard has a totally new shape that like a wave 
flows out in the cockpit, the steering wheel is redesign, the woodwork is narrowed down 
to a minimum, the gunwale is made in aluminium just like the mast, beam and other 
external details.  
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Fig. 4.6. 
Sketches on the sport concept. 

4.2.3 Sport 

The third and final concept is called Sport. It is very far off from what Hallberg-Rassy 
represents today but still it has the genes. It is more racing inspired and Hallberg-Rassy is 
a popular brand in the competition ARC which stands for Atlantic Rally for Cruisers. It 
has much sleeker profile than the other two concepts with a lower and streamlined 
windscreen. The whole hull is made from carbon fibre reinforced plastic instead of glass 
fibre reinforced plastic, this lowers the weight of the boat but keeps the stiffness. No 
woodwork is present on the outside of the boat, minimalism is the keyword here. The 
hull is narrower than the current model and it also has a plumber stem than the other two. 

  

34 
 



Approach and Implementation 

4.3 Mid-presentation 
The mid-presentation exists to make the teacher and supervisor aware of how long the 
student has come with the project at a half-way point. This thesis had two different mid-
presentations, since the school and the company were unable to have the presentation at 
the same date.  

4.3.1 School 

On the 19th of March the project had reached its halfway mark and a middle presentation 
was held in school for the teachers and other students. During the mid-presentation the 
three concepts were presented and accounted for. At this meeting the progress was in 
focus to make sure that the project ran smoothly and was on the right track. 

4.3.2 Hallberg-Rassy 

The Friday after the mid-presentation in school, a second mid-presentation was held in 
Ellös in the company’s facilities. Here the student got a closer and more progressive 
discussion around the concepts with the company representative. Practical issues with the 
different concepts were discussed and what the consequences would be with the different 
decisions. The student, together with Segerlind decided that the Sport concept should be 
put down and focus would go on making at combination between the Classic and 
Modern concept. For example, the company wanted to keep the teak deck and gunwale, 
they also brought up an issue with the cabin being too long on top of the hull. That could 
compromise visibility for the sailor and it reduces space to keep the life raft on. Other 
issues were that one shouldn’t mount hull windows in line with the mast and the shrouds 
since it would reduce the overall stability and strength of the hull. 
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Fig. 4.7. 
The result of the feedback from the company. 

4.4 Concept Refining 
This part of the report account for actions that were done after the mid-presentation. 
After the mid-presentation the student sat down and went through the feedback that had 
been given about the concepts.  

4.4.1 Sketching 

During one week time the student sat down and evaluated the sketches and picked out 
elements that would work together from the two concepts Classic and Modern. The Sport 
concept was fully eliminated due to lack of interest from the company and it also missed 
the heritage point of view. The student decided that the main shape of the Modern 
concept should be kept for the evolution and that it would be adjusted to fit most of the 
changes that was necessary to perform to make the yacht realisable. Such changes was 
that the footstep was raised so that it aligned with the roof of the cabin instead of being 
aligned with the side windows, the nose on the cabin was slightly shortened, the 
windscreen was straighten out while the sides stayed curved, the deck and gunwale was 
changed to be made out of teak and a handle recessed in of the cabin roof just to mention 
a few of the changes. 
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Fig. 4.8. 
The result of the feedback from the company. 

Fig. 4.9. 
The result of the feedback from the company.  
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Fig. 4.10. 
Alias modeling. 

4.4.2 Alias modelling 

When the sketching was done, some underlays was made and then imported in to Alias 
Design were the concept then started to take shape. Alias is a good tool for concept 
modelling since it allows its user to create highly advanced shapes. The student used Alias 
test the basic shapes at first and then imported the model back and forth in to KeyShot 4 
to evaluate the shape. When it reached a satisfactory level, the student started adding 
details, working from the cockpit and then circulating outwards. 

 As the details were added in some issues that weren’t fully figured out solved itself when 
the proportions were explored in Alias. One such problem was the rigidity of the 
dashboard; it had been designed as a wave that came up separated from the steering 
pedestal. This design feature interested the company but its rigidity was questioned since 
its mounting point wasn’t centred under the weight. But when the pedestal, the steering 
wheel and the dashboard was modelled in Alias it became obvious that the proportions in 
the sketches was a bit off and to split up the pedestal and the dashboard would only make 
the design messy with more shapes than necessary in such a small area. The student 
decided to instead give the dashboard the same feeling by colouring the dashboard in a 
contrasting colour.  
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4.5 Finalizing 

4.5.1 Renderings 

To and from during the CAD construction, the visualization programme Keyshot 4 was 
used to analyse the shapes and how different materials worked on the concept. When the 
Alias model was completed it was sent in to Keyshot to manufacturer the final renderings 
to show the full potential of  the boat. A lot of  the materials in Keyshot had to be 
adjusted in order to get the right surface to it, some textures needed to be sized down 
such as the wood and the aluminium. Materials with textures also had to be adjusted to fit 
on advanced surfaces and radius. When all the materials was set and done, it was time to 
start experiment with the light in order to achieve as natural light as possible. This showed 
to be a tricky task since the model was so large and didn’t fit in the pre-set arrangements, 
this became an issue due to the fact that either did the light not cast any realistic shadows 
or it became too dark outside of  the sphere. After some fiddling the light worked well for 
everything except for the water, no matter how it was adjusted the water became either 
completely dark or it shined in an unnatural colour. The solution to this issue was to 
change the material from water to glass in order to get the desired result. 
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Fig. 4.11. 
A collage that shows the process of the model building. 

4.5.2 Model building 

When the model was finally done in Alias, the process started to go backwards in Alias to 
create a printable version of  the model. When choosing to produce the physical model it 
was decided that the boat would be split in parts and the hull would be milled in the CNC 
mill, the larger details would be printed in the 3D-printer and the smaller details would 
either be 3D-printed or made by hand. The model was scaled down to a reasonable size 
and sliced in pieces that were print- and millable. The 3D-printer is limited to pieces in 
the size 250×250×350 mm and the CNC machine that was used had a limitation of  
1000×600×50 mm. This meant that the hull had to be split into six pieces whereof  four 
where milled, the two final parts was cut out and sanded down to fit the other four pieces. 
For the 3D-printed parts this meant that the mast had to be cut in to five pieces in order 
to be printed. The pieces was roughly sanded down and then joined with a two 
component super epoxy. Then it was sanded down even more to smoothing out the 
surface so that spray filler could be applied and cover up scratches. 

When the model had reached a desirable finish it was time to add colour, this showed to 
be trickier than expected since it was made clear that the colour didn't cure properly and 
even after days of  painting and repainting the colour still hadn't dried, which ended up 
with the model being extremely sensitive to touch. This backfired on the whole build 
process and delayed the model building a couple of  days, days that wasn't available, 
leading to early mornings and late nights as a result. With a couple of  hours to spare, the 
model was finally done on the morning of  the exhibition. 
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Fig. 4.12. 
The posters that was made for the theses exhibition. 

4.5.3 Poster 

Between paint coats the posters for the exhibition was designed, each student had to 
make two posters for their concept. The idea with having two posters was that one poster 
should promote the concept and the other poster would illustrate the process. The design 
of  the posters used the company's colours and was made to give a marine theme and they 
were designed to attract the key audience of  the boat. They were sent to Arkitektkopia 
and they arrived the day before the exhibition mounted and ready to be used. 
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5 Result 
The result of all the work in the thesis project will be presented in this chapter, starting 
with the survey, and going on to the concept. 

5.1 Survey 
The two surveys that were constructed targeted people on online forums that owned 
boats today, not necessarily owners of Hallberg-Rassys but sailboats in general. This 
meant that they had insight on what to look for with boats and they probably have heard 
of Hallberg-Rassy before. The questionnaire covered questions as if the participants owns 
or had own a Hallberg-Rassy, what their experience of them were, what they thought 
defined the brand and what they considered Hallberg-Rassy should focus on or do better 
in the future. The questionnaires ended up getting seven respectively 45 replices, the 
seven international answers was ruled out due to immature behaviour in the forum tread 
and therefore they were deemed unserious. In the following text the result of the 
questionnaire will be analyzed and it will explain what derived from the result. 

5.1.1.1 International questionnaire 

The respondents to the international questionnaire were seven in number whereof six 
were male and one was female. The age span ranged between 31 and 55 years, and so far 
so good with the replies but after this the replies were more uncertain, someone 
mentioned Dengadar as their residence which is a fictional place, they didn’t know 
anything about Hallberg-Rassy and it was after this that the jargon in the forum tread was 
uncovered, people posting nude pictures and attacking each other verbally. After this it 
was decided to withdraw the international questionnaire and ignore it.  
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5.1.1.2 Swedish questionnaire 

The Swedish questionnaire was posted on a Swedish sailing forum and it got 44 Swedish 
responds and one Danish reply. Here the result was considered valid and trustworthy and 
laid the foundation for much of the oncoming research. The questionnaire was identical 
to the international one except it being in Swedish instead. Here only men in the age span 
35 years to 73 years, leading to a mean age of 54 years, replied. Out of the respondents, 18 
percent did own a Hallberg-Rassy and all of them were satisfied. What lead them to buy a 
Hallberg-Rassy came down to three different reasons, reputation, formerly owned one or 
they got a good price. When looking at who would like to own a Hallberg-Rassy the 
numbers were flipped, here 82 percent wished to own a Hallberg-Rassy, showing on a big 
want factor.  

When asking the respondents what words they associated most with Hallberg-Rassy, five 
words stood out from the crowd, these words were; quality, robust, stable, comfortable 
and reliable. When the respondents were encouraged to write what they thought 
Hallberg-Rassy would focus on in the future with their boats, they wished for a sportier, 
more modern boat that at the same time nurtured the company’s heritage. Below, a 
selection of graphs will show the result, for a full view of the result of the questionnaire, 
see attachment 8.3. 

  

Tab. 5.1. 
Graph showing the percentage of Hallberg-Rassy owners 

in the survey. 

Tab. 5.2. 
Reasons why a Hallberg-Rassy was bought. 

Tab. 5.3. 
How many does wish to own a Hallberg-Rassy. 

Tab. 5.4. 
What words that was associated with Hallberg-Rassy. 
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5.2 Target Group 
From the result of the questionnaire a target group could be acquired. The persona that 
was built up, based on the result, showed that the target group was males in their fifties, 
they had a well paid job, most likely in the engineering field, they had an interest in 
working with their boat and they don’t like to show off. 
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5.3 Resins 
The information concerning different resins is a proper mess, it is hard to find good, 
specific information. Many companies do not show any numbers and instead only uses 
superlatives to explain their products. Two companies that does show some numbers is 
AOC and Ashland, they not only show their own products number but also some 
competitors in their tests. Polyester resins have shown to be the hardest to find any 
numbers for but as good as it gets the table below will show the different temperatures. 
As far as the research goes it shows that vinyl ester resins have an overall likeliness to 
have a higher HDT than polyester resins. 

5.3.1 Polyester resins 

Polyester resins shows to have a lower HDT than most vinyl ester epoxies. One resin that 
stands out from the others is AME’s 6000 INF which has a HDT of 124°C being the 
second best of all the different resins.   

5.3.2  Vinyl ester epoxies 

Vinyl ester epoxies have a higher mean HDT than the polyester equivalent but only one 
epoxy is better than the best of the polyesters, AOC’s Vipel F007 with its HDT of 130°C 
is this tests winner when looking at HDT.  

5.3.3 Conclusion 

It is hard to say which resin that would work best for this occasion, there is a need for 
more consistent testing where the colours will be tested to see how they react to different 
weather conditions and what temperatures they would reach during a hot summer day. 
Depending on what resin that is chosen the HDT ranges from 59 to 130°C, a lot of other 
aspects are also important to take in to consideration, like what the specific cost of the 
different resins and how large of an environmental impact they leave. Epoxies are most 
often stronger, tougher and better on the physical aspects in general but it has a larger 
environmental impact than polyesters, it requires more careful use with its high toxicity 
and it is most often more expensive than its polyester counterpart. The cost issue though 
is a modified truth, due to the fact that the epoxies are a two component material it is 
easier to calculate how much is needed and it leads to less waste material which could 
serve as a factor for it being cheaper in the long run. 
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Fig. 6.1. 
The final concept baptized Ellinor. 

5.4 Concept 
The final concept will be presented in this part of the report, the overall design as well as 
on detail level. 
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5.4.1 Overall design 

With the aspects of what limitations that was given the overall design holds a design that 
connects with Hallberg-Rassys heritage. It keeps the same length, width and height as 
today’s model but the waterline is approximately 20 centimetres longer than today. It 
utilizes Hallberg-Rassys vast knowledge and experience working with wood by having the 
deck, gunwale and some details in the cockpit in teak. All outside woodwork is to be in 
the same material to give the overall design a more unified look. All windows around the 
boat has the same black frame around them to enhance the detailing, the windscreen is 
straight on the front in order to have a hatch in it, but it is curved on the sides to give the 
boat a streamlined and sporty feel. Instead of four windows in the hull as the boat has 
today it has six windows in order to let more light in. The pulpits and the handles on the 
outside have a special shape that enhances the grip. The hull wields a special grey colour 
that is unique and made to fit with the classic Hallberg-Rassy blue. Coming round to the 
cockpit it has a more organic overall shape, with a curved seating position, curved cabin 
entrance and a wave shaped dashboard. All these changes lead to give the impression of a 
boat that is in time with its present and it oozes quality and thoughtfulness.  

  Fig. 7.2. 
The final concept baptized Ellinor seen from behind. 
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5.4.2 Windows 

The windows is larger than on the current boat letting more light in which gives a more 
inviting feel to the travellers. They are designed to go together with the overall shape of 
the boat. For example, the windscreen does align with the rear of the lounge windows as 
can be seen in the picture below. All windows have a black frame around them, joining 
them together with the other windows around. The black frame also helps to deliver a 
more sporty and modern look.  

  Fig. 8.3. 
The windows that shows the lounge area. 
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5.4.3 Windscreen 

In pure Hallberg-Rassy tradition the boat has a windscreen in glass that protects the users 
from the weather. Unlike the classic windscreen that is made up by five straight glass 
sheets in a hexagonal pattern the new improved windscreen consists of only three glass 
sheets whereof two side windows are curved, giving the boat a more modern shape. The 
windscreen also has a sharper angle which gives the whole boat a more sleek shape. 

  Fig. 9.4. 
A picture illustrating how the windscreen is curved. 
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Fig. 5.5. 
The whole cockpit. 

5.4.4 Cockpit 

For the cockpit to feel more connected with the rest of the boat it was given a more 
organic shape with flowing lines sweeping around the cockpit. The entrance to the cabin 
has a large radius at the top and the hatch is aligned with the rest of the shelf. The floor in 
the cockpit, behind the steering wheel is slightly curved in order to give the sailor stability 
even when the boat heels. To follow on with the organic forms, the dashboard is 
designed in a wave shape that comes up from the side of the cabin and then arch over 
behind the steering wheel, displaying the touch screen, gas throttle, ignition key and bow 
thruster’s controls. The dashboard has the same grey colour as that on the hull binding 
them closer together. 

  
Fig. 10.6. 

A zoom in off the dashboard. 
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5.4.5 Pulpits and handles 

On the current model the pulpits have a functional and simple design to execute its 
specific task. The new design has a more ergonomic design with an immersion 
underneath which enhances the grip, giving the user more security. This shape exists on 
the handle that is immersed in cabin roof. In order for said shape to work, they are made 
out of aluminium instead of stainless steel.  

  Fig. 12.7. 
The handles that is immersed in the cabin roof. 

Fig. 11.8. 
The stem pulpit viewing the special grip shape. 
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Fig. 5.9. 
Sidestep. 

5.4.6 Sidesteps 

On today’s model, the sidesteps aren’t really meant to be stepping on, they are more of a 
ledge for the winches operating the jib. The new improved sidestep is longer giving it a 
sleeker design that cares the cockpit and the longer design also allows for a foot step to be 
added, similar to the larger boats 55 and 64. This simplifies access to the cockpit, which 
otherwise can be tricky when the boats is heeling.  
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6 Conclusion and discussion 
In this chapter the authors own thoughts around the projects different steps be presented. 
Recommendations for future work will also be discussed here.  

6.1 Discussion of methods 

6.1.1 Design Thinking 

Design Thinking is a good method to use when working with projects it covers all of the 
necessary steps in the process. Since it doesn’t prevents the user from working with two 
steps at the same time and that it encourage the user to go back and forth during the 
process it is very mouldable to fit each specific project. During this project the standard 
template worked quite well and not much was changed, the project started with the 
Explore phase working parallel with the Understand and Define phases. Sometimes 
during the Refine phase the student did go back to Explore in order to find solutions to 
details that hadn’t been fully developed until they had to be made. 

6.1.2 Product Breakdown Structure 

This tool is really helpful in order to illustrate all parts of a product thus eliminating the 
risk of any details would be overlooked. The student came over a program that simplifies 
the creation of Product Breakdown Structures. With this program the student could easily 
add in the different parts and sub parts.  

6.1.3 IDEO and Questionnaire 

IDEO is a really neat tool that with its real life examples and guidelines helps the user to 
use the correct method for the different projects. The survey technique with a 
questionnaire is helpful if it is necessary to collect simple data and opinions from a larger 
group of humans. Also if you want to reach out to a specific group a questionnaire is 
helpful in order to get answers. When doing online questionnaires one has to be careful 
that people’s answers might not always be true. This showed when the response of the 
international questionnaire came in, people was just fooling around and did not take it 
serious. The Scandinavian participants on the other hand found this opportunity to affect 
a company’s future serious and gave good help with ideas. 

6.1.4  Function Analysis 

A function analysis is a good thing to do in order to understand what functions that has 
to be fulfilled in order for it to work. This is not something one should do single-handed 
since it needs to be discussed, without someone to talk to it is easy to get stuck. 
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6.1.5 Sketching 

Sketching makes communication so much simpler, a simple sketch can explain a function 
in a couple of seconds that otherwise would take many hours to explain only verbally. It is 
also good to sketch a lot for the ideas to develop from each other. One really good thing 
that was done during sketching sessions was the organising of sketch session together 
with the whole group in order to help each student get further with the ideation phase. It 
is easy to get stuck on one idea and there are only limitations to be seen. But with a fresh 
mind helping out with the sketches gave many of the participants’ new tracks to follow. 

6.2 Conclusion 
A sailboat of this size is a huge product and to think that one should be able to manage 
designing both inside as outside in less than six months is not viable. By restricting the 
thesis work to only the outside was the cleverest decision during the whole project. Has 
the project been satisfactory then, I would say yes it has been very satisfactory. Working 
with a product that personally interested gave the thesis a higher level and it pushed it to 
be as good as possible. There have been a lot of things that has been learned along the 
way, not only about boats and about how to work alone in a project but also about me.  

6.3 Recommendation 
This thesis should be seen as the basis for further development, a lot of parts can be 
developed further. One example is the paint and the different resins, there should be 
proper tests there and more thorough evaluation, making prize listing for example. 
Another area that could be further developed is the windscreen, testing how the glass 
would react to such tension that it will be exposed to in this design. There could also be 
interesting to see if the aluminium actually could be shaped as wished for the pulpits, to 
once again test what sort of tensions that occurs. It could also be interesting to know if an 
aluminium profile like that would be strong enough to still be protective. But all these 
could be their own theses and therefore they have not been tested any more than they 
have. Hallberg-Rassy should consider doing more theses together with students since it is 
helpful for theme to get new fresh ideas and the students get to work with something that 
many people can relate to in one way or another. 
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