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Abstract  

Not many people think of design when they hear the word forklift. It is a vehicle 

associated with labor, a machine that has the purpose of making work more efficient and 

profitable. Though that is true, for a company producing forklifts can the design be a very 

important factor for a lucrative business. A forklift that can express high functionality is 

more capable to compete on the market. 

This thesis describes the product development of a forklift for the company Semax. The 

work is a design project and focuses on the visual expression of the product. The goal was 

to improve the exterior to be more cohesive and more aesthetically pleasing. 

The report covers certain methods that can be used during a design project of this nature. 

It will explain the process in the order it was conducted and describes research, findings, 

ideation and result. 
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Sammanfattning  

Det är inte många som tänker på design när de hör ordet gaffeltruck. Det är ett fordon 

förknippat med arbetskraft, en maskin som har till syfte att göra arbetet mer effektivt och 

lukrativt. Det stämmer också men för ett företag som tillverkar gaffeltruckar kan designen 

vara en mycket viktig faktor för en framgångsrik verksamhet. En gaffeltruck som kan 

uttrycka hög funktionalitet är mer kapabel att konkurrera på marknaden. 

Denna rapport beskriver produktutvecklingen av en gaffeltruck åt företaget Semax. 

Arbetet är ett designprojekt och fokuserar på det visuella uttrycket av produkten. Målet 

var att förbättra det exteriöra utseendet till att bli mer sammanhängande och mer estetiskt 

tilltalande. 

Rapporten täcker vissa metoder som kan användas under ett industriellt designprojekt. 

Den förklarar processen i den ordning som den genomfördes och beskriver forskning, 

upptäckter, idéer och resultat.
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1 Introduction 
The project was made in collaboration with two companies, Semcon and Semax.  

Semcon is a consultant firm thatõs main business idea is engineering solutions for the 

manufacturing industry, but they also provides services in product development. 

Semconõs slogan: òProduct development based on human behaviouró. 

Semax is a company located in Storebro, Sweden. The company develops and 

manufactures telescoping forklifts with electric-, diesel- and gas-engines. 

1.1 Background  
A forklift is a vehicle that is designed for one purpose, to transport and relocate goods 

and materials. The basic construction idea is mostly the same thru-out the market. There 

is a lifting system in the front of the vehicle that can be mounted with different lifting 

tools. For example one tool is something called òforksó, which is two metal bars 

protruding forward. They enable to reach under the object that is to be moved, lift it up 

and transport it. To counter the mass that the object adds outside of the wheel base and 

further away from the center of gravity, most forklifts use a counterweight in the back to 

prohibit the vehicle to pivot forward. 

Semax telescoping lifting system is located behind the cab, which is where the driver is 

positioned. This places the center of gravity of the vehicle more appropriately in the 

center. But also significantly increases visibility in comparison to other forklifts, where it 

often is placed in the front of the vehicle. The companyõs development of forklifts has 

great focus in improving the visibility for the driver and is something that underlies the 

name Semax, to see maximum.  

The project was from the start only going to be about developing a new design for the 

counterweight on the diesel truck. But after some further discussions with Semax and 

Semcon, the project was instead going to be focusing on the creation of a new exterior 

design for the electric forklift. 

The current design of the vehicle is very functional but it does not have a defined form 

language or color language. As Semax develops products that have high functionality and 

flexibility, the visual expression in the design has had no major part in the company's 

development process. This makes them lose something of a potential opportunity to be 

more competitive. 

Semax is in need of modernizing, strengthening and improving the visual design of their 

product. One concern is the cohesion of the current design, the forklift does not give the 

impression of being one unit. An improvement of the design can create more value to 

their product. The design can convey the company's core values and make the 

presentation of the product's strengths more apparent, which today is an important aspect 

for companies to differentiate themselves from competitors. A more attractive design can 

lead to increased sales and a greater recognition factor in the long run. 
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1.2 Purpose and research question  
The purpose of this thesis is the development of a new exterior design concept for Semax 

electrical forklifts. The goal is to improve the visual impression with the current 

construction of the vehicle as a foundation. The design should not reduce visibility, affect 

the functionality or efficiency of the forklift. If possible, instead improve these aspects. 

Research questions:  

What is possible to do with the current construction as a basis for developing a new 

design language?  

What expression of design are key features? 

How to make the design more cohesive in its presentation? 

1.3 Delimitations  
The design development of the vehicle will not go beyond the concept stage. No 

calculations or technical drawings will be made. Neither will a functional prototype be 

made and therefore no testing.  

Some components of the vehicle will not be covered in this project, meaning excluding all 

components from the work except on two major parts, the chasse and cab. These two are 

the most important parts when it comes to expressing a design language in the vehicle. 

This decision was made to frame the thesis in a reasonable time spectrum. 

1.4 Disposition  
After the introduction follows the theoretical background and will introduce the reader to 

some philosophies of design thinking. After that will the report describe different 

methods that can be used in product development and design. The following chapter then 

describes how these methods were implemented and executed, with the last chapter 

presented in the end containing result and discussion. 
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2 Theoretical Background  

This section covers the theoretical background. The purpose is to give the reader an 

understanding of the theoretical foundation that the project stands on. It provides a 

description of the though process that took place in the development of the forklift. 

2.1 Design Thinking and the  Designer Role  

2.1.1 Purpose of Design  

òDesign must be honest and fulfill a purposeñonly then will it endure.ó 

- Ferdinand Porsche  

The design of a product will portray a feeling of something no matter how it is made. It 

will reflect the quality and thought process that was put in to the development. To 

provide a satisfying result is it important to define the problem that the design is to solve.  

2.1.2 Design thinking  

òScientists may be able to do their job perfectly well without even the faintest notion of how artists think, 

and artists for their part certainly do not depend upon scientific method. For designers life is not so simple, 

they must appreciate the nature of both art and science and in addition they must be able to design!ó  

(Lawson, 2005, p. 13)  

Lawson describes how a designer should be able to use scientifically facts and combine 

them with the creative artistic skill. This is not always that easy, but a designer needs to be 

able to cover both sides of the spectrum. Being able to take use of the knowledge in 

science and the creativeness in artistic skill will provide the building blocks for creating 

functional and aesthetically pleasing products.  

He continues and talks about design as a skill. òDesign is a highly complex and sophisticated 

skill. It is not a mystical ability given only to those with recondite powers but a skill which, for many, 

must be learnt and practiced rather like the playing of a sport or a musical instrument.ó  

(Lawson, 2005, p. 14) 

Lawson (2005) explains how designers learn by doing, some may have a natural artistic 

intuition but even they will become better through gaining experience. We as humans 

become better at something when we practice time and time again and some things have 

to be learnt by doing. For example, a person can be shown how to bicycle and the 

explanation can be very thorough and detailed. But the person has to make the test ride 

alone to get a feeling of how to balance the body and maneuver the vehicle. By doing, the 

person will gain knowledge how to operate the bicycle and by practice will become better 

and better. This can be related to design as a profession. It takes practice to become a 

good designer, to obtain the right mindset and strategic thinking.  

However, there is also a need of certain practical skills to be able to express and 

communicate as a designer. There is often done through some sort of media that is able 

to embody the ideas, whether there is by drawing, sculpturing or by using CAD-programs. 
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A good designer is able to use several different media to communicate thought and is 

open for new possibilities. 

2.1.3 The Designer Role  

The designer role within a company is an important role and Ulrich (2012) talks about 

three central functions of a company: Marketing, Design and Manufacturing. This is how 

he defines design within an organization. 

óDesign: the design function plays the lead role in defining the physical form of the product to best meet 

customer needs. In this context, the design function includes engineering design (mechanical, electrical, 

software etc.) and industrial design (aesthetics, ergonomics, user interfaces).ó  (Ulrich, 2012, p. 3) 

Ulrich (2012) separates the designer role in two sections, mechanical designers and 

industrial designers. These two is working in close collaboration with each other and 

other functions of the company in a project team under a team leader. They are members 

of what he calls the core team. The core team is usually a small group of people, not 

bigger than the possibility to have meetings in a conference room.

 

 

òFew products are developed by a single individual.ó (Ulrich, 2012, p. 3) 

To be able to perform well as an industrial designer is it necessary to understand other 

functions, one important area is the understanding of mechanical engineering. This also 

includes having knowledge of manufacturing procedures. This is necessary for 

communication to flow efficiently between them. It will minimize time delays and errors 

in the development of a product.  

Figure 1, The composition of a product development team for an electromechanical product of modest complexity. 
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2.2 Attractiveness in products  
òStyling is not injected at any single point in time, nor is it something added on at the end. 

Styling continues throughout the design process.ó  (Baxter, 1995, p.56) 

2.2.1 Meaning of attractiveness in products  

Baxter (1995) talks about how products should be attractive to customers in three subtly 

different ways: 

1. òFirstly, an object can be said to be attractive if it grabs your attentionó he 

continues with a parallel to when an architect draw a house, a well-designed house 

should have a visual appeal that is immediately attractive and catches the viewerõs 

attention. Likewise, should a product grab the customerõs attention when scrolling 

through a webpage or walking at a retailer. 

2. òSecondly, an attractive object is a desirable objectó From a selling point of view, 

if a product is desired by the customer only through its appearance, then the 

product is a strong competitor on the market. 

3. Combining these two attributes together, having òa product which is both 

attention grabbing and desirableó makes the product attractive. The customers are, 

as Baxter (1995) puts it, òdrawn towards the productó and is the literal meaning of 

the word attraction. 

2.2.2 Importance of inherited traits  

For the purpose of maintaining repeated sales of a product thatõs been redesigned, some 

traits from its predecessor have to be visually apparent. If it is not recognizable to be a 

new version of a previous product the customer might not be interested to buy the new 

one due to the nonexistent resemblance. However if the product has visual key features 

from the first, then the new product is able use that knowledge the customer already have 

and possibly obtain repeated sales. It makes the product a better competitor on the 

market. 

Baxter (1995) talks about how this also applies to the brand identity or if the product is 

included in a product range. It is necessary to include certain key visual features for the 

customer to be able identifying the belongingness.  

Even if itõs a totally new product thatõs being developed is there need for recognizable 

traits. For example a new and innovative phone canõt have a visual design that differs 

completely from current products on the market. The customer must be able to identify 

its use almost immediately. It needs to include some visual features of a phone for it to be 

recognized as that and to be able to compete in that specific industry. 

òFrom a market and business point of view is it vitally important and must be 

acknowledged and respected during the styling processó (Baxter, 1995, p.56) 
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2.3 Percep tion of cohesive design products  
Warell (2008) brings up the appreciation people have of recognizing aesthetic values and 

describes that people appreciate parts belonging to each other on a product, the 

organizational essence in form, similarity, repetition, continuity etc. 

òIn the visual domain, hierarchy and layering of visual structures determines which features are seen as 

belonging together and which are incommensurate (Arnheim 1970, p.57). The pleasurable experience of 

visual composition of detail and unity in product design can be enhanced by the creation of coherence and 

resemblance between elements within each structural level of the visual composition, as well as between the 

hierarchical levels of holistic and atomistic structure of formó (Warell, 2008, p.7) 

2.3.1 Gestalt  laws 

The word gestalt comes from the German language and can be translated as shape, form 

or figure.  

òGestalt - an arrangement of parts which appears and functions as a whole that is more 

than the sum of its parts.ó (Monö, 1997, p.33)  

That is how Monö (1997) describes the word gestalt. What it means is that all the 

containing factors of an object, color, form and material, is perceived as one unit òas a 

wholeó.  The factors affect each other.  If one changes its properties it will affect the 

others, the whole impression of the gestalt will change. The gestalt is not only perceived 

in objects and products but can also be defined as, for example, a group of people 

standing close together or a room in a house. For this project however, is it more relevant 

to focus on how the gestalt laws affects objects.  

The picture below is of a disassembled car. Every part of the car has been taken apart and 

is being displayed on the ground. Any observer of this disassembly can probably name at 

least one part presented in this picture, but would probably not call it a òwholeó car. It is 

not perceived as a one unit, as a gestalt. (Fig.2) 



Theoretical Background 

12 

 

 

 

What can be seen in the next picture is a car of the same model. Here are all the parts 

assembled and together do they give the impression of a car. The parts are being 

perceived ôas a wholeõ, as one unit or gestalt. (Fig.3) 

 

 

 

 

Figure 2, Disassembled car 

Figure 3, Assembled car 
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Monö (1997) describes the eight most important factors of identifying gestalts as: 

proximity, similarity, area, symmetry, enclosedness, ôthe good curveõ, common movement, 

experience. The most interesting for the purpose of this project are presented in the 

picture bellow. (Fig.4) 

 

 

The proximity factor, is the grouping of things close to one another. òThe closer it is, 

the clearer the gestaltó. 

The similarity factor, òFigures with the same properties create gestalts.ó This can be 

described as buttons on a control panel, they can stand out by having different color or 

symbols that communicate their function. 

The area factor, òmakes us experience the gestalt more clearly the smaller the enclosed 

area isó. For example the Swedish flag, it is defined as a yellow cross on a blue 

background. It is not described to have a yellow background with four rectangles.  

The symmetry factor, òsymmetry creates gestalt.ó Objects that have the same 

symmetrical properties will stand out amongst objects that are asymmetrical.  

The inclusion factor, òLines that enclose an area are more easily seen as a whole.ó   

The good curve, is for example the perception of a line or shapeõs continuum even 

though itõs divided by space. òThe good curve is what allows us to see the arrangement 

that makes the minimum change or break in straight lines or uniform curves or contoursó 

For example how a mosaic artwork can be observed and experienced, though the mosaic 

pieces is separated by small space.  

Figure 4, Gestalt factors 
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2.4 Design work process  

2.4.1 Bootcamp Bootleg  

Bootcamp Bootleg is a tool to help the designer through the design process, it functions 

as a guide and states the most common and most necessary steps in the product 

development process. Institute of Design at Stanford (2019) has defined this tool by five 

modes: Emphasize, Define, Ideate, Prototype and Test. 

 

 

2.4.1.1 Emphasize 

Emphasizing with the user is what a designer should do to get a better understanding of 

how they experience the product. In this mode should only data be collected and not 

evaluated. Three keywords that is stated in the Emphasize step: 

ò-Observe. View users and behavior in the context of their lives. 

-Engage. Interact with and interview users through both scheduled and short ôinterceptõ encounters. 

-Immerse. Experience what your user experiences.ó 

(Institute of Design at Stanford, 2019, p. 4) 

What a designer must realize is that the problem to be solved is not their own. A designer 

has to identify the user problem without adding their own preconceptions of what the 

problem might be and possibly what the best solution is. However, the users themselves 

might not know what the actual problem is but can sometimes have an idea of a solution. 

This can be helpful but designers need to be cautious when collecting data involving user 

observations and interviews. The designer should not intervene unnecessarily and should 

have a non-biased mindset. 

2.4.1.2 Define 

Define is when the data collected from the previous mode of user observations is to be 

evaluated. The designer creates a foundation of knowledge that will carry the project 

forward. He or she shall not conceive a fully fletched solution but reassess the data to give 

Figure 5, The structure of a design project 
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focus on what direction the project shall continue. Highlighting the problems will make 

the task smaller and more manageable. It will encourage creativity by giving purpose and 

setting limitations, which is necessary going forward. 

2.4.1.3 Ideate 

When ideating, it is important to explore as many solutions as possible. To have a big 

pool of ideas will increase the outcome of a good design. The diversity of the solutions 

will be valuable when later narrowed down to a few concepts. It is up to the designer how 

much exploration is needed. 

2.4.1.4 Prototype 

Prototyping is when ideas take physical form. Making a prototype does not necessarily 

mean that is has to be a fully functional well defined product but can be a paper model 

that only explains the scale and main shape or just a part of the product, a handle or seat. 

It is up to the designer why a prototype should be made. For example, the prototype can 

be used in ideation to explore further aesthetics, to communicate to others what functions 

shall be included or to highlight different problems that might occur. Prototyping is a way 

to develop the selected solution or solutions further.  

2.4.1.5 Test 

Testing is when the designer takes a look at the solutions and evaluates them. It is in this 

mode the prototype will be tested and refined. For example, letting the user test the grip 

of a prototype handle and observe what could be improved upon ergonomically.  
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3 Method  

To have a broad input of information, the project will use several methods taken from the 

design process. This section will cover those methods. 

The thesis has been framed around certain parts of the product. However, there is 

important to gather allot of information, not just about the vehicle itself but also of other 

affecting areas. To have a broad foundation to stand on throughout project is research 

needed in areas such as, company, market, customer, brand, manufacturing etc. 

3.1 Bootcamp Bootleg  
This thesis uses Bootcamp bootleg as foundation for the structure of the project, divided 

into four phases. Due to this project not leaving the concept phase, four out of five 

phases will be used. This means omitting the testing phase. The testing phase is when the 

project is entering final product refinements and evaluation for manufacturing which is 

not a part of this project. 

The four phases that will be covered is Empathize, Define, Ideate and prototype. 

(Institute of Design at Stanford, 2019) 

3.2 Gantt Schedule  
Ullman (2010) describes the importance of planning a project in a structured manner. 

Gantt schedule is a valuable tool for planning and provides a good overview of the 

project. It is visualized by using a chart. 

3.3 Observation  
Observing was a big part of the thesis. Being able to gather data objectively through real 

life experience is very important to get a clear, almost subconscious, understanding of the 

project, company and of course the product.  

A big amount of data can be collected by analyzing the CAD model of a product. 

However, there is only so much information that the digital medium can provide. CAD is 

a big part in the development of a product. However, being physically on the ground, 

talking to personnel, listening, touching components and observing can give a wider 

insight. It can contribute to gain information that unexpected events offers by just being 

present in the moment and also being on the lookout for those scenarios. 

Taking notes and pictures is very important. Not just to have physical data for future 

phases in the project but also to strengthen the intake of knowledge gathered in the 

moment. It is described in the Bootcamp Bootleg by the Institute of Design at Stanford 

(2019). 

3.4 Interview  
An interview is a tool for gathering information. Trying to understand a personõs thoughts 

has the purpose of collecting data of what should be considered when innovating his or 

hers desired design.    
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Itõs important for the interviewer to not implement personal thought during an interview 

and to be as objective as possible. (Institute of Design at Stanford, 2019) 

3.5 Questionnaire  
Williamson (2002) talks about how a questionnaire is a tool of collecting data from the 

target group. Itõs a good way of gathering information about how the user is experiencing 

the product. It aims to gather a big amount of data that can be measured and analyzed.  

3.6 Competitor Analysis  
Evaluating the competition is a way of understanding the market and it creates an 

opportunity to analyze the value of the new product. Comparing the product has the 

purpose of evaluating strengths and weaknesses.  

A competitor analysis has three general aims:  

ò- To describe the variety of ways an existing product will compete with the proposed new product. 

- To identify or evaluate opportunities for innovation. 

- To set targets which the new product must meet in order to compete effectively. ó  

(Baxter, 1995, p.153) 

However choosing competitors is not always as easy as it might seem. There are some 

problems that occur when picking a competitor. The analysis must first decide what 

defines a competing product, what characteristics should it contain and deciding the 

criteria to use for setting aims for the new product.  

3.7 SWOT  
SWOT analysis is short for Strengths, Weaknesses, opportunities and Threats. Ullman 

(2010) describes the tool to be used in business to evaluate a possible new project. The 

analysis is presented as a chart, separated into four sections, defined by the four words.  

The data in each section will be weighed against each other, in order to judge if the 

project is of possible value at that current time. 

3.8 Reverse Engineering  
òReverse engineering is a method to understand how a product works.ó(Ullman, 2010, p.178) 

Thayer (2017) describes reverse engineering as a tool for collecting data of an existing 

product. It is a process in which a product is deconstructed so that the internal, as well as 

the external, can be examined in detail. 

Reverse engineering is a method of gathering information of how a product is 

constructed. The product is disassembled and the content is then analyzed. The method 

means to evaluate how the components work in cohesion to perform the task the system 

is designed for, but also how the product is manufactured and held together. It is a 

popular method amongst engineers. The purpose is often to gain knowledge about how 

the designers of the product solved certain problems to make it a functional product. 
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3.9 PBS 
òProduct Breakdown Structure (PBS) is an exhaustive, hierarchical tree structure of components that 

make up a project deliverable, arranged in whole-part relationship.ó (Haughey, n.d) 

Product Breakdown Structure (PBS) is a good tool for getting better understanding of the 

productõs structure and documenting it. It provides an overview of the components and 

the correlation to each other. The goal of this project is not to change or reshape any 

components. However, PBS is a good way of getting a fundamental understanding of the 

product and what could be possible to achieve regarding the aesthetics of the design. 

(Productbreakdownstructure, n.d) 

3.10 Function analysis  
The function analysis has the purpose of illuminate the functions of the product. This in a 

sense also highlights the purpose of the product. It is a tool that can help to visualize and 

document the functions in the beginning of a project. But also can it be used as a living 

document during the project to highlight other functions that was discovered in a later 

stage. It is up to the user how he intends to use the tool. A function analysis is a way of 

defining the path towards a possible solution.  

Österlin (2016) puts the functions in three hierarchic classes. First is the Main function 

which is the most important to put effort into when defining, second are the necessary 

functions that is of a supportive nature to the main. Last in the order are the desirable 

functions, which are not necessary but can add value to the product. 

3.11 Brand  and core values  
Many companiesõ uses design guidelines or certain aesthetic criteria when developing a 

new product. This is to make the development more efficient and to maintain the core 

feeling of the brand. Perhaps the new product should inherit some traits from previous 

versions.  

However, there is no design template existing of any sort at this moment for this type of 

project at the company of Semax. Therefore some keywords that represent the core 

values of Semax will be developed and suggested to help emphasizing the brand in the 

ideation phase. These will function as reminder for what the company stands for, what 

the brand personality is and what the heritage is. The core values impact all the aspects of 

the company. (Scania, n.d) (Heinilä, 2020) 
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3.12 Sketching and Ideati ng 

3.12.1 Brainstorming with sketching  

Sketching is a very important part in the brainstorm session. It is a good way of exploring 

thought. By creating several simplistic sketches of an object or product, the ideas can be 

evaluated and narrowed down to the most fitting shape or solution. Eissen (2013) 

describes how he uses simple sketches or doodles, as he calls them, for putting the ideas 

on paper when brainstorming. This offers an understanding and revelation about the 

most basic shape of the product idea. This is a way of creating lots of ideas quickly, which 

not only provides a pool of ideas to choose from but also could be used as a tool for 

better communication with other people involved if necessary. 

3.13 Intuition and Decisions  
Taking decisions is a big part in a project. It not only enables the project to progress but 

also is a defining factor for the end result, therefore very important. However in aesthetic 

design related decisions there is not always a certain answer. No matter how much data or 

facts collected for the purpose of support in the decision making. Here is when intuition 

sometimes can play the role of executioner. Removing for example unwanted suggestions 

of design that perhaps has all the theorized data included but does not quite fit the 

targeted aesthetic goal.  

It is important to have input in the shape of opinions to help in the decision making. 

Preferably is the project executed by a team or there is an access of a support function, to 

have the possibility of sharing opinions about the design freely. External input can also be 

of value, if not even more important when working directly with a customer. Providing 

the customer with well-developed suggestions of a design to choose from will enable a 

more satisfactory result. (Ullman, 2010) 

3.14 CAD  
Ullman (2010) discusses how CAD, short for Computer-Aided Design, is an effective tool 

for communicating design or construction on a highly detailed level through a 3D model. 

Some companies rely heavily on CAD in their process. This digital medium is a preferred 

form of communication in many businesses that produces products. It is also a good tool 

for analyzing and developing a product because of the big amount of information that the 

model provides. 

3.15 Renders 
Renders created from a 3D-model is able to provide very detailed information about the 

product. The presentation can be highly effective when communicating function but also 

the aesthetics of the product. 
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4 Approach and Implementation 
This section describes how the work was executed. It covers how the methods previously 

mentioned were implemented. 

4.1 Startup  
First visit at Semax was an introduction to the Company and the key point for starting 

and shaping of the thesis. The meeting was conducted together with Semax and Semcon 

to work as start up for the project. It was at this meeting the project changed from 

developing a new counterweight for the diesel driven forklift, to a face lift of the new 

electrical forklift. 

4.2 Support meeting  
Once a week was a meeting held together with Ewa Sondell from the design 

compartment of Semcon. The meetings were performed digitally using the computer 

program Skype. Progress was sometimes sent through mail before each meeting, in the 

format of pictures and descriptions. They functioned as support sessions and enabled the 

possibility of getting opinions of the project from an onlooker with designer experience.  

4.3 Empathize  
To be able to create a satisfying design of the product for a company is it very important 

to do research, not only about the product but also the company and its community. This 

is to achieve a complete understanding and more easily define the problem to be solved. 

4.3.1 Interview   

Two interviews were conducted together with Tobias Ingemarsson(CEO) and Magnus 

Andersson (engineer) at Semax headquarters. The interviews were made separately. The 

format was performed in a casual manner, more or less an informal conversation. This 

was to let the interview have a more of an easy flow and to avoid the feeling of an 

interrogation. With a set of questions chosen to function as the foundation for the 

conversation, the interviewed was encouraged to speak freely and the interviewer only 

added something or stepped in when the conversation was heading too far from the main 

subject. This type of interview can reveal other areas of interests that the premade 

questions might not be able to enlighten. 

4.3.2 Observation  

The observation phase was done in the manufacturing facility of Semax. 

This was done on two occasions due to a complete build of a forklift was not present on 

the first. Therefore the first occasion was focused on observing the facility and talking to 

the people working there, conducted in a similar manner to how the interviews were 

performed. Very casual with an objective mindset only using the path order how the 

forklifts are built as a tour guide, starting the observation from where the first 
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components are put together to the finished product. Talking to people working on the 

production line is very important to understand the company itself. They come in close 

contact with the product every day and therefore have great knowledge that a blueprint 

does not offer.  

Taking pictures of components and talking with personnel enables the observer to collect 

a large amount of information. It offers not only documented data but also 

subconsciously knowledge about the company. 

Observing the manufacturing is important to understand what the company is capable of. 

The capacity of the facility offers an understanding of what is possible to manufacture, 

which indirectly provides a picture of what is possible to design. It is reflected through 

the amount of manpower, tools, space, efficiency etc. 

The project had the necessity to define some core characteristics of the Semax brand to 

create a design that could reflect the company values. A satisfying design, that Semax 

could be proud of to use in their products. The observation helped to find characteristics 

that later were defined by keywords as the companyõs core values. The collected data also 

aided in finding keywords for the design of the product itself, to be used in the ideation 

phase. 

 

 

4.3.3 Competitors  

Semax provided several competitors that could be of use in an analysis. In addition to 

these were some more added through research. They needed to be relevant to the project 

in the sense that their products could be compared to Semax products.  

Figure 6, Semax Forklift 



Approach and Implementation 

22 

 

The criteria were to collect companies with forklifts that preferably were in the same 

power range as Semax forklift and especially electric powered. However this is more often 

not the case in this industry when it comes to higher lifting capacity, therefore exceptions 

had to be made.  

4.3.4 Questionnaire  

The questionnaire was published online using the platform of TypeForm which provides 

links to the site that Semax later could distributed to their customers. (typeform, n.d) 

The questionnaire was created with the purpose of gathering information from the 

customers regarding their experience with the product. The questionnaire was made with 

some suggestions from Semax to not just focus on design but also gather information of 

the overall experience with Semax forklifts. It was created with the intent to be balanced 

between collecting important information and not being exhausting or an annoying for 

the reader to answer. Therefore did it including only 10 questions per version. 

The questionnaire was made in two versions one for the driver and one for the buyer, in 

some smaller companies is this the same person. However, not in every company and 

there is of much value to get the point of view from both. (See attachment 2) 

From a selling point, is the design of the product very important and it is the buyer that is 

making the choice. But it is the driver that truly experiences the product every day and a 

pleasant looking vehicle can provide a sense of pride.   
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4.4 Define  

4.4.1 Analyzing and Defining  Semax forklift  

Defining the work of the forklift was made mostly through the provided CAD model due 

to the actual vehicle not being in production at this moment in time. 

Analyzing the CAD-model is a type of reverse engineering though it is an evaluation of a 

products template and not an actually disassembling session of the product itself. The 3D 

model or blueprint is very precise in its presentation. However, the observer needs to 

have knowledge of what is presented before him to make a correct assessment. This in a 

sense means that there is a need to possess a fundamental understanding of mechanical 

engineering and having experience with these types of computer programs to be able of 

evaluating the product in the digital medium. 

The cad model provided by Semax was of the electrical forklift in the smaller range. 

Semax uses the computer program Solidworks 2017 for their work on models. However, 

due to this project not focusing on engineered construction was the files from Semax 

converted into step-files to be used in CATIA V6. This was for the purpose of having a 

more efficient workflow due to the greater, already existing, knowledge in the program of 

CATIA. 

First step in analyzing the model was to gather an overall understanding how the vehicle 

is functioning. Already having the knowledge of the task the vehicle is performing, 

moving objects from A to B. The purpose was in this phase to examine how it works 

mechanically to prevent the design from interfering with functions. 

To enlighten the essential areas of operation that may affect the design. Next step was to 

look at parts that were visible on the exterior. Evaluating parts that were going to be 

redesigned and how they work in cohesion together. The main parts of current 

construction the product that the project would cover were defined as: the exterior plates 

of the frame, the counterweight and the cab, which is where the driver is positioned. 
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This was discussed on the startup meeting but it was necessary to evaluate the parts and 

their relations with the rest of the products components. 

Product Breakdown Structure (PBS) was used as a tool to document the findings, PBS 

stands for Product Breakdown System. However due to this being a design project and 

not a detailed mechanical evaluation, the PBS only include parts that can be connected to 

the aesthetic expression of the product and does not go in depth down to the last 

component of the forklift. (See attachment 3) 

4.4.2 Keywords  

Keywords for the design were chosen for guidance in the ideation phase. They were 

extracted from interviews and conversations with Semax. The purpose of them is to help 

framing the thought process around certain sets of characteristics that emphasizes the 

words. The diversity of shapes will be more limited and therefore will the exploration be 

more efficient and accurate. 

Following is keywords of how Semax define their current design of forklift and is features 

that the company wants the new design to inherit.  

Visibility  - Refers to how well the driver is able to see outside of the vehicle. The design 

should express high visibility.  

Robust ð The word represents a durable product that is capable of heavy-duty work. 

Compact - The forklift design should have the appearance of being dense and nimble at 

the same time. Capable of performing the task it was constructed for within tight spaces. 

 

Figure 7, Cad model of Semax forklift 
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Three more keywords were added to the list. The words were added due to them 

repeatedly occurred in discussions during the visits at Semax. These new words had the 

purpose of adding to the vision of the new design together with the first three.  

 

Efficient ð The product should give the feeling of being industrious, meaning hard-

working, while looking agile at the same time. 

Cohesive - This can be referred to the product having a cohesive design, which means all 

the components should have the appearance of belonging together. The forklift should 

give the impression of being one unit or gestalt. 

Professionalism ð The product should express fundamental vigor in a sophisticated way. 

 

4.4.3 Semax core values  

Semax doesnõt have any core values documented. There is no need to have them for a 

company of this size. Smaller organizations usually doesnõt have any need of this because 

the personnel is in contact with each other almost every day and is creating a sense of 

core values on a subconscious level, as a community. However, this is social behavior and 

does not always apply to how the company is presenting itself outwards.  

Defining the core values of a company makes it easier to identify and create a stronger 

brand. It is a way to set a goal of what to strive for, which can generate team spirit within 

the organization. 

There is also a good method for presenting the company in good light for commercial 

use. Presenting strong ethical values can make the company more attractive to customers. 

Something else that is beneficial of using core values is the purpose for the new employee 

to settle in faster in the organization.  

A set of words were created to define the brand and company of Semax, defining values 

and characteristics. They are meant to reflect the brand image and therefore should be 

taken also into consideration when developing the design for the product. A product is 

the ultimate message to the world what the company stands for. Below are the suggested 

keywords of the companyõs values described. (Fig.8) 

 

 Figure 8, Suggested Core Values for Semax 
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Brand image is the how the company wants to be seen by customers. The company 

wants to be seen as flexible in the sense of offering customizable products on the 

customerõs request. Trustworthy, Semax wants to be seen as an honorable and reliable 

company with a serious and professional business. 

Heritage is the category that describes Semax background. The company has had 

experienced and competent people working there since the beginning. The word will  

describe the willingness of Semax to create good products and progress the company in a 

lucrative direction, something that has been present since the start of the company. 

Core values are what describe the community, the people within the company of Semax. 

They are goal oriented, have a sense of team spirit and also inspire fellowship. 

4.4.4 Competitors  

Market analysis was made to cover relevant differences and similarities between 

competitors and Semax electrical forklift. The intention of comparing products and 

include Semax forklift in the evaluation was to place the current product on the market, 

to define its strengths and weaknesses regarding the expression in design. 

The analysis focuses on the design of the vehicles, the impression they convey and other 

criteria that emphasizes the character of the vehicle. It includes a commentary about each 

product with a simple sketch, which was used as a way of understanding the shape on a 

more fundamental level when making the evaluation.  

Each subject is then given points on a scale from 1-10 on six different characteristics. 

These characteristics were chosen because of their relevancy to the project. Based on 

input given from Semax of what the company thought would be important and what the 

company thought should be included in a new design.  

The characteristics were: visibility for driver, robustness, attractiveness, professionalism, 

modern expression and safety. The analysis then ends with charts that are visualizing the 

points given in a comparison between the products.  

The market analysis was used as a tool for creating a greater understating of the market 

and at the same time work as guide for expression of design in the ideation phase.  

(See attachment 5)  

4.4.5 Function Analysis  

To identify noticeable features of the product and its limitations, a function analysis was 

made. It identifies the functions in three different classes and puts them in hierarchic 

order. The classes are Main Function which can only be given to one, Necessary Function 

which is second on the hierarchic ladder and last Desirable Function. (See attachment 4) 
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4.4.6 SWOT  

A SWOT analysis was made to present Semax strengths, weaknesses, opportunities and 

threats. The intent was to illuminate the current situation on the market. Collected data 

was taken from the interviews with Semax together with market observation. (Fig.9) 

 

 

4.4.7 Inspiration  and Expression in V ehicles 

To broaden the understanding of vehicle design was several industries observed. It was a 

good method to explore design solutions that may already exist. 

4.4.7.1 Forklifts 

Many forklifts on the market have a different design of the cab in comparison to the 

chassis. This is a result of enabling the cab to fit different models, the purpose is to allow 

Figure 9, SWOT analysis 
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easier assembly and lower manufacturing expenses. It is a modular system that offers the 

use of the same key component on all the forklift models. The company provides 

variation in lifting capacity without the need of developing a new cab for each model. 

Therefore are there sometimes different designers that develop each part of the product. 

Semax uses the modular system in their manufacturing process.   

 

 

The Kalmar forklift miss the expression of having a cohesive design but the modular 

system can give the customer a sense of familiarity when operating different models.  

(Fig.10) 

Some manufacturers have the possibility of integrating the cab completely into the body 

by construction the cab and chassis as one frame. This allows the vehicle to portray a 

more cohesive design. This comes down to that larger companies have the economic 

strength to do this. They also have the tools to create very dynamic form, allowing the 

design to be more creative. (Fig.11) 

 

 

Some forklift companies has very little design included, or close to none existing. The 

construction is heavily based on functions which make the product very capable, but it 

misses out on the potential of highlighting the functionality without the design elements. 

The products expression becomes often very òboxyó. (Fig.12) 

Figure 10, Kalmar forklifts 

Figure 11, Linde forklift 
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The forklift industry does have great focus on functionality. That is the purpose of the 

vehicles. To make the machines perform tasks efficiently must they be highly functional. 

However, from a selling point of view is a strong design language an important factor to 

communicate this functionality to customers, which means creating the possibility of a 

lucrative business.  

4.4.7.2 Forest Harvesters 

Due to the forklift market not always providing strong visual design and to broaden the 

understanding of design in heavy duty vehicles was more research made on another 

industry, forest harvesters. These vehicles sometimes have the cab separated from the rest 

of the machines body to allow the driver to stay perpendicular towards the horizontal 

plane of gravity. The design still needs to connect the parts together visually for the 

purpose of creating a gestalt, a one unit impression. 

 

 

The Komatsu harvester is defined as red and black, were black is used as a contrast to 

define form and to highlight components. The vehicle have a design that presents a 

distinct connection between engine compartment and cab, they share the same form and 

color.  

Figure 12, Svetruck forklift 

Figure 13, Komatsu forest harvester Figure 14, Komatsu forest harvester with highlighted lines 
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The design language presents lines that want to cross over the space between the parts. 

Two of the most distinct lines are defined by the contrast of the harvesterõs colors, in the 

shape of curves that are pointing or reaching towards each other on either side, separated 

by the empty space.  

There is no direct alignment in between the two lines but the visual connection is still 

obvious enough to be recognized. The cabs angle is constantly adjusting for the purpose 

of standing upright, whilst the rest of the vehicle is moving around it. A perfect alignment 

isnõt necessary. (Fig.13)(Fig.14) 

 

 

 

Another example is the John Deere harvester, in this case is the cab shaped to almost 

òsitó on top of the engine compartment, itõs a result of òform follows functionó. It 

enables the cab to move around with enough space to do so without any contact 

occurring whilst emulating the same shape of the engine compartment. It allows a more 

compact design and implies the visual presentation of a puzzle, it links the parts together 

and makes them express a connection. (Fig.15) 

Figure 15, John Deere forest harvester 
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4.4.7.3 Sports cars 

When exploring the visual expression of sports cars, was some characteristics 

acknowledged that could be useful in the project.  

 

 

Looking at the sports car, Lamborghini Aventador, could some notable observations be 

made. (Fig.16) 

The side windows are small and thin compared to the broad side of the door, 

emphasizing stability and safety. It has a low profile for the purpose of aerodynamics 

which gives it low center of gravity, very important for doing fast turns. The car is 

designed for function and high speed. To really emphasize the portrayal of a car made for 

speed is the design amplifying this feeling mostly through form. Therefore is almost all 

the major line work pointing towards the front, in a òslopingó manner. Itõs as if all the 

lines are tilted forward, going downhill from the back to the front. This makes the car 

look fast and ready to go.  

Sports cars look like they are ready to go, that is something that could be interpreted as 

efficient or, if applied to a forklift, having the willingness to work. This observation 

suggested the idea of using some similarities of form in the ideation phase, when 

exploring concepts. 

Figure 16, Lamborghini Aventador 
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4.4.7.4 Automobile Trucks 

 

 

Same principle of form language could be found in the design of automobile trucks. This 

industry also take use of the òslopingó line work to give the vehicles a more efficient and 

active impression. Not to the same extent as in sports cars but as can be seen on the 

Mercedes Actros(Fig.17), is the line work making the truck look faster though the basic 

shape of the entire vehicle is a cube.  

By having the lines parallel, tends the observer to group them together, which provides 

the impression of the whole product looking faster. When everything is going the same 

direction does the perception of a gestalt become more apparent. It is more likely the 

object will be seen as one unit, one truck.  

  

Figure 17, Mercedes automobile truck 
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Another example is Fords concept of an electric truck (Fig.18). The design is more solid 

and the òslopingó lines are more noticeable but fewer. They are very distinct and really 

emphasize the direction of movement that the vehicle is going. The most apparent line 

covers both the trailer and the truck. It goes across and over the back wheel into the side 

of the truck. This not only expresses the direction of movement but also connects the 

two visually. When connected can the truck and trailer be perceived as one object.  

The form language follows a function, which is to optimize the aerodynamics. The 

designer has used the aesthetics to express the function, but likewise has the function 

been used to connect the trailer and truck visually.   

  

Figure 18, Ford concept electric automobile truck 
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4.5 Findings of research  

4.5.1 Core values  

The process of creating keywords for Semax core values can be compared to a brand 

analysis. It shares the same tools for collecting data, interviews, observations, market 

analysis, product analysis etc. Collecting information about the company had the purpose 

of getting knowledge about the companyõs identity, the keywords is a definition of that. 

Semax approval of the words, recognizing that the words fit their brand image, is a 

definite validation of the results accuracy. 

4.5.2 SWOT  

The SWOT analysis confirmed that Semax could make use of a possible facelift of their 

forklift and that the company has the possibility to do so. They have the capacity to 

provide the market with high quality products, though in lower numbers than 

competitors. Focusing on quality before quantity is something that would help 

strengthening Semax business.  

4.5.3 Competitors  

4.5.3.1 Form analysis 

The analysis of competitors had the purpose to define the Semax productõs visual 

strengths and weaknesses compared to the market. But it also functioned indirectly as a 

form analysis. It provided an observation of the Semax forklift that pointed out specific 

characteristics that were not wanted in the design. By evaluating the form language of the 

market and including the Semax forklift, could knowledge be collected that was important 

in the ideation phase.  

4.5.3.2 Market analysis 

The market, or competitor, analysis positioned Semax low on the visual grading. It 

acknowledged the importance of aesthetically pleasing design. But it also confirmed that 

Semax is able to create a competitive design with very easy means by using the current 

construction as a foundation, due to most of the competitors not having a very strong 

design language.  

4.5.4 Design 

The Semax forklift is very boxy in its presentation, it has a design that does not feel 

unified or as one gestalt and it presents something of a òcuteó appearance.  

(See attachment 5) 
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4.6 Ideation  

The projectõs focus is to modify parts of the forklift that has no direct functional purpose 

and to use them for aesthetic improvement, containing the functional qualities of the 

product and possibly strengthen the visual presentation of them.  

4.6.1 Exploring thought through sketching  

The brainstorm session was made by creating a large amount of sketches to have a big 

pool of ideas that could be evaluated. It allows exploring a large variety of ideas and 

visualizing them.  

When the sketches reached a satisfactory number of plausible ideas, were they compared 

and divided into good or bad, collecting only the most interesting suggestions for further 

evaluation. The purpose was to end up with three ideas of designs that were most suitable 

for further development towards concepts. 

4.6.2 Sketching with template s 

To make the process of creating lots of sketches more efficient was a template created.  

A picture from the side view of the forklift was taken of the CAD model provided by 

Semax. The picture was edited by using the computer program Photoshop to only present 

the contour and necessary line work that defines the major parts of the forklift. The side 

view was chosen due to it being the strongest viewpoint that the observer defines the 

productõs gestalt from. A template in a 2D format also allows more efficient progress, 

making the process quicker, to define and produce more sketches. (Fig.19) 

The template limits the spectrum of possible designs, by using the Semax forklift 

construction as a basis. This was also done to include allot of variety, though containing 

the innovations within a frame of the Semax forkliftõs construction.  

 

 

For defining and evaluating interesting sketches made of the side view, a second template 

was created (Fig.20). This one presents the Semax forklift from a perspective angle. The 

purpose was to combine the side with the front, exploring shape transitions and the 

possible form language of the concept.  

Figure 19, Side view template 
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The templates keep the proportions in check, making the sketches more truthful towards 

a realistic concept. Using the original frame of the forklift as a basis will make the 

sketches inherit the functionality of the product automatically.   

4.6.3 Sketches of bra instorm  

One of the most important things that were explored through sketching was cohesive 

design. It was made by modifying the shape of the major parts, the cab, the frame and 

counterweight. The goal was to reshape them into playing a decisive role together that 

could give a more cohesive impression of the forklift. To make the impression of a gestalt 

more present. The process is also taking into consideration that it should be a pleasing 

looking design based on the knowledge collected in previous segments of the project.  

 

Figure 20, Perspective view template 

Figure 21, Examples of side view sketches 
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The sketching process mostly focused on exploring the line work in-between parts, to 

define certain distinct lines that could function as major factors to the cohesive 

impression. The aim was to create a clear presentation of the forklift to be perceived as 

being one unit with a coherent design, having features that would connect the whole 

assembly.  

 

 

The line work in the process can be linked to the gestalt factors described in the 

theoretical background chapter. 

4.6.4 Three Concepts  

The brainstorm session produced three concepts which were developed further. 

4.6.4.1 Development of Concepts 

All three concepts went through the same process, however for the sake of repetition will 

the process of the first concept function as an explanatory segment for all three. 

First concept added the idea of having a lid covering the battery. Before the project 

started had Semax been discussing the possibility of including a lid in the construction for 

the purpose of protecting the battery. Adding a lid would not only protect the battery but 

also make it possible to shape the form more extensively, allowing the possibility to give 

the product a more cohesive design.  

Sketching started on the side view template and one idea was to connect the parts of the 

product with several continuous lines that would travel across the forklift, mostly in a 

horizontal manner. The sketching explored possible shapes through this method, testing 

Figure 22, Examples of perspective view sketches 
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what lines could be used for defining the shape. For example, one line would travel from 

the bottom of the side window and cross over to the lid by making use of the gestalt 

factor òthe good curveó to bind the parts together. The line is actually divided by the 

lifting system and can be seen as two lines. But by having them pointing at each other in 

the same angle, can they be perceived as one continuous line. 

Another feature that was added to the first concept was that of larger side windows. This 

would give the impression of greater visibility for the driver, enforcing the Semax brand 

of good view within their forklifts.  

The line-work was explored several times with the help of templates. The three most 

important contour lines are described in the top left in the picture, painted in red. (Fig.23) 

 

 

When the exploration had led to a satisfactory side view sketch, was the next step to 

translate it to the perspective view. It should be noted that in this stage of development 

was the purpose to define the form language. 

Figure 23, Describing presentation of line work 
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Line work of the first concept, created by the use of side view template and perceptive 

view template. (Fig.24)  

Figure 24, Sketches of concept 1 
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4.6.4.2 Concept 1 

The concept is heavily based on the original forklift construction. As mentioned before 

has a lid been added to cover the battery. This is also to enhance the form language, 

creating a less òboxyó expression. The A- and B-pillar (the dark areas on cab) has been 

painted black to give the impression of the window extending outside of the frame and to 

highlight the continuous form.  

 

 

 

 

Figure 25, Concept 1 side view 

Figure 26, Concept 1 perspective view 
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4.6.4.3 Concept 2 

This concept was more creative in its nature due to the focus of concept 1 had been 

heavily based on reality and to have variety among the suggested three. The idea was also 

to inspire Semax to think outside of the box, perhaps not choose this concept per se but 

allowing a more open mind for future designs. 

The concept is heavily stylized in comparison with the other two concepts, made with the 

mindset of allowing more creative freedom when innovating. It is inspired by the fast 

movement of some supercars and racing motorcycles. Integrating the battery more into 

the construction of the vehicle to make it more modern, but keeping a part visible to 

function as a reminder of the heritage.  

The big windscreen is there to really emphasize the high visibility of the vehicle. The 

overall impression is supposed to be extreme. 

 

 

Figure 27, Concept 2 side view 
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Figure 28, Concept 2 perspective view  

Figure 29, Concept 2 perspective view without lifting tool 
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4.6.4.4 Concept 3 

The continuous windscreen is the defining feature of this concept, once again 

emphasizing the Semax business idea of high visibility. The form language is created with 

the intention was to make the vehicle more solid in its presentation. The body form is 

perceived as being more closed, leaving only a small gap to show the location of the 

battery. This again is the focus on cohesive design. The intent to make the shape more 

cubic was in order to portray safety, stability and robustness. But still having an amount 

of lines angled to emphasize the feeling of the forklift being hardworking and efficient. 

 

 

 

 

Figure 30, Concept 3 side view 

Figure 31, Concept 3 perspective view 
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4.6.5 Chosen main concept  

After the mid presentation at Semax headquarters was it decided that the project should 

continue with Concept 1 as the main and final concept. In the discussion with Semax was 

it concluded that the concept was more realistic from a manufacturing point of view for 

the company, and that it was more fitting to the Semax brand than the other two. 

4.6.5.1 Refinements 

After the mid presentation, gave Semax the information that they had lowered the 

position of the battery to be closer to the ground in order to allow more visibility when 

reversing the forklift. With the new modified cad model was it necessary to do a minor 

rework on the concept. However, this created no disruption or problem in the aesthetics 

of the design. In fact would it instead work in its advantage due to the angle of the lid 

increasing, making the impression more dynamic.  

Some features that were modified one the concept sketch were:  

The roof, this was reshaped to follow the line work of the rest of the body and to provide 

a ôcleanerõ look. 

Adding extension to the body plate, this was made between the front wheels and 

extending lifting system to provide an impression of stability, letting the lifting system rest 

on top of the body plate. 

The body plate covering half the battery, it was made taller to line up with the upper 

edge of the extending lifting system. This was made to emphasize stability. 

 

 

  

Figure 32, Presentation of refinements, before and after 
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4.6.5.2 Headlights 

The headlights are an important factor in the overall impression of the Semax forklift. 

They define the character of the product and are often the first thing to catch the 

attention of the observer. Therefore were the headlights reworked and refined to be a 

stronger addition to the design, working in cohesion with the surrounding parts. 

 

 

4.6.6 Transition from sketch  to  CAD  

The concept was then interpreted and moved from paper to computer to be worked in 

the program of CATIA, using the new cad model with lower positioned battery as a 

reference. This section is where the more detailed work could be made on the concept. 

Really refining it and evaluating the content of it.  

The discussion with Semax about possible manufacturing methods of the forklift 

presented several features that should be included in the design. These could now be 

thoroughly tested in the 3D medium of CATIA.  

Two of the most important features were;  

The manufacturing process of the hardened glass that makes up the windscreen was taken 

in to consideration. The glass is made from one single piece and then bent to allow the 

continuation of the windscreen from the front of the vehicle to the top of the roof.  

The design of an emergency hatch on the roof was added. This falls under laws and 

regulations, which makes it a must have feature. 

The last features that were added finalized the concept before the rendering session. 

Figure 33, Sketches of headlights 
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4.6.7 Testing by Render ing 

When the cad model had been created was it transferred into rendering programs to be 

processed. This was to get a more realistic presentation of the now digital concept and 

allows a better evaluation of the visual impression of the model.   

4.6.7.1 Color 

The choices of colors were made by using the rendering programs. This was due to the 

more efficient and precise way the testing could be made on the concept. Changing the 

color is quick and the presentation of the product  is closer to reality.   

4.6.7.2 Rendering 

The aim was to create renders that was easy to understand and would present the 

intended design of the product in a very explanatory manner.  

The renders were made using the two kinds of rendering programs. The software that was 

most used was Keyshot, it was the source of creating high resolution renders of both still 

images and animations. Then was a program called Blender used to refine and edit the 

animations into short explanatory movie clips, which were created for the purpose of use 

in oral presentations if the product. 

4.7 Prototype  

4.7.1 3D printing  

The model was made by using 3D-printing technology, it allows precise prototyping by 

using the CAD-model as a reference. The printing machine builds the model in layers 

from the ground up by drawing each layer with a filament string. To be able of creating 

protruding parts that are not connected to the ground does the printer add support 

structures, these are made with the same filament but are less dense and are removed after 

the process of printing is done. 

 

 

The model is printed in several parts to allow an easier and more precise painting process. 

Figure 34, 3D-printing process 
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4.7.2 Painting  Process 

4.7.2.1 Refinements 

Some surfaces needed refinements due to the printing process not always creating perfect 

result. To achieve a smoother surface, that is also hard, was plastic putty applied on some 

parts. The putty needs a hardener, a type of reactor component that makes the hardening 

process take place. 

 

 

When the putty has hardened properly is the surface then sanded to achieve the more 

smother texture. The model is then ready for the next step. 

4.7.2.2 Priming 

All the 3D-printed parts where primed to allow better adhesive connection of the paint. 

The primer used is of gray color and is applied through spraying. It covers the model with 

2 layers to ensure good adhesion. 

 

 

4.7.2.3 Painting 

The paint was applied using two methods. First was the main colors added by using spray 

paint. To only paint the appointed areas was the rest of the body covered with masking 

Figure 35, Applying plastic putty 

Figure 36, Priming the model 
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tape. It allows very consistent coverage of paint in comparison to using brushes, especially 

on wide surfaces where spray-paint provides more fluent transitions.  

 

 

Second step was to paint details, for example headlights and lists. The method of using 

fine brushes allows fixing some minor mistakes that may occur during the spray-paint 

session. It is however a very time-consuming method in comparison. 

4.7.3 Result 

The result is a prototype that is blue and white with black components. It resembles the 

Semax colors used in the first concept. It is a presentation of the developed form 

language. 

 

 

The prototype is a 1:20 scale model. A model of this size is something that is easy to 

transport and presents the whole concept to the viewer in a very explanatory manner. It 

provides several angles of observation and the concept can be examined in detail. (See 

attachment 6) 

Figure 37, Painting the model 

Figure 38, 1:20 scale model 
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5 Result 

5.1 Final concept  
The final concept is presented as two parts, first the form language and then two 

suggestions of color languages.  

5.1.1 Form  

Form follows function and can be seen for example in the area around the tires, where 

the side plate follows the shape of the wheels. This has the intent to make the vehicle 

more compact in its presentation.  

The design is presenting a windscreen that continues from the front to the roof. The 

black areas surrounding the windows are meant to be plastic face-parts and have the 

purpose to give the visual impression of extending the windows, emphasizing Semax 

focus on high visibility. 

The headlights are shaped to follow the form of both windscreen and front bumpers, 

which is the two black rubber parts protruding just underneath. The headlights also have 

the visual purpose of guiding the black mid-section in the front downwards. 

 

Figure 39, Render 1 
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Figure 40, Render 2 

Figure 41, Render 3 
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5.1.2 Color  

The choice of color for the forklift is presented in two versions, as suggested by Semax. 

One with the company colors and one made from personal choice. 

5.1.2.1 The Semax colors 

The colors of Semax is blue and white, they are distributed with the intent to emphasize 

the shape of the product, in contrast is functional parts painted black for easy 

identification. The roof is also black in order to give the impression of a lower center of 

gravity, providing a sense of safety.  

 

 

 

 

 

  

Figure 42, Render of Semax blue and white 
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5.1.2.2 Suggested colors 

Black and red, these colors present a feeling of warning and are raising awareness to the 

observer of the productõs presence. The form is amplified by the placement of color, the 

black area along the side is strengthening the impression and the separated red areas are 

binding the perception of the forklift together. The contrast between the two is high.  

 

 

 

Figure 43, Render of black and red color suggestion 
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6 Conclusion and discussion 

6.1 Research 
It should be noted that all research was made in Swedish for the purpose of easier 

communication with Semax and therefore more efficient work in the project. Some 

documents have been translated. However, all parts do not satisfyingly translate perfectly 

to the English version, for example the competitor analysis describing the form language 

is not as precise as the Swedish version. 

Due to the pandemic of Covid-19 was research affected. The questionnaire did not get a 

satisfying number of answers to play any role in the project. Only one answer was 

received and there was no evaluation made because of this. The information could have 

been used to better understand the actual user of the product. Neither was any visits 

made at customers to gather information through observation and interviews.  

For the same reason was there no physical observations made on competitorsõ products. 

It would have been of great use to gather information in this manner, and combined with 

the research of websites that took place could more in-depth data have been collected. 

However, focus was on the aesthetical design of the exterior of the forklift and the 

pictures found on websites still provided a good source of information. 

6.2 Defini ng a Brand  
Working with a company that has no design guide lines or documented brand image can 

cause some problems to occur if not defined before the ideation phase. To create some 

type of identity of this, to work as a foundation when ideating is very helpful. There is 

need of understanding the company and its people to be able to design for them.  

Communication is also very important to create a satisfying result, both for the customer 

and the designer. 

6.3 Templates  
To work with templates when sketching enabled an efficient and qualitative process of 

exploring shapes in the ideation phase. It functioned as a tool for creating design that was 

both cohesive and aesthetically pleasing. It is a good way of developing an already existing 

form language of a product. It allows exploration but will manage the outcome to stay 

realistic by keeping important traits. However, it is up to the designer to define which 

traits he intends to keep. 

6.4 CAD  
Analyzing the cad model was an important part in the project due to the model being the 

foundation for the new design and the big amount of data that was gathered. A good 3D-

modell can provide information in very high preciseness when it comes to functions, 

dimensions, materials etc. 

The cad model functioned as the main source of information and it shed light on several 

things. For example, what was possible to do when creating a new design, what type of 
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restrictions were present, what was the form language of the original, what components 

could be modified etc.  

The cad model also functioned as a way of communication between Semax and the 

project leader. It was used as a map for locating areas of interest on the product that 

could give rise to questions that was very precise in nature, due to the detailed 

information that a 3D medium allows. Therefore were the questions also given precise 

answers. 

6.5 Experience  
The feeling of the project becoming very large became apparent when entering the 

finalization phase. Implementing the concept to CAD was one of the most time 

consuming processes due to the importance of considering that all functional 

components should work in cohesion with the concept aesthetics. Some mechanical 

engineering methods had to be applied in this session to provide a believable presentation 

of the concept. There is no need of creating a product if there is no realistic possibility to 

manufacture it.  
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8.1 Gantt  
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8.2 Questionnaire  

8.2.1 Swedish 

Frågeformulär kund/inköpare  

Företag:     

Namn:  

Truckmodell:     

Datum:  

Hur länge har ni varit kund hos Semax?  

Hur fick ni reda på Semax?  

Vad fick er att bli intresserade av Semaxs produkter?  

Vad fick er att köpa Produkten?  

Vad är viktigt i erat val av motviktstruck?  

Är en attraktivt design något som räknas in i val av produkt för er?  

Skulle ni säga att semax truckar har en attraktiv design?  

Tycker ni att Semaxs truckar har en design  som kan ses som robust?  

Tycker ni att designen på trucken ser ut att ha hög visibilitet?  

Frågeformulär förare/användare  

Företag:     

Namn:  

Truckmodell:     

Datum:  

Är du en van användare av Semax truckar?  

Vad tycker du är bra med trucken?  

Vad tycker du är mi ndre bra med trucken?  

Har du kört andra märken av truck innan?  

Om ja vilka har du kört?  

Vad är viktigt för dig att en truck har för egenskaper?  

Är en attraktivt design på trucken något som du tycker är viktigt?  

Skulle du tycka att en snyggare design skulle  höja upplevelsen att köra trucken?  
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8.2.2 English 

Customer / purchaser questionnaire  

Business: 

Name:  

Forklift model:  

Date:  

How long have you been a customer of Semax?  

How did you find out about Semax?  

What made you interested in Semax's products?  

What made you buy the Product?  

What is important in your choice of counterbalanced forklift?  

Is an attractive design something that is included in the choice of product for you?  

Would you say that Semax  forklifts have an attractive design?  

Do you think that Semax's  forklifts have a design that can be seen as robust?  

Do you think that the design of the forklift seems to have high visibility?  

Driver / user questionnaire  

Business: 

Name:  

Forklift model:  

Date:  

Are you a regular user of Semax forklifts?  

What do you think is good about the forklift?  

What do you think is less good about the forklift?  

Have you driven other brands of forklifts before?  

If so, which ones have you driven?  

What is important to you that a forklift has properties?  

Is an attractive design on the fork lifts something that you think is important?  

Would you think that a nicer design would enhance the experience of driving the 

forklift?  
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8.3 Product Breakdown Structure  

8.3.1 PBS 
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8.3.2 PBS description  (Swedish)  

Semax El-truck, Funktionsbeskrivning av största komponenter na  

Hytt 

Hytt sitter förare, som ska ha hög visibilitet.  

Fyra riktningar av fönster. framruta, höger och vänster sidoruta, bakruta.  

På taket baktill sitter nödluckan, ifall lyftarmar fastnar vid dörr.  

Hytten har en dörr som sitter på vänster sida.  

Framlysen  under framruta med lysen på taket.  

Framtill sitter två stötdämpare, ifall förare kör för nära lastbil vid av - och 

pålastning.   

Hytten har fyra styck utskjut, två på vadera sida, som kan användas för 

att lyfta upp hytten när exemplevis underhåll måste göra s på motor. 

Utskjuten är säkrade med sprintar.  

Chassi  

Denna del sammanlänkar alla större delar som hytt, stativ och bakparti. 

Det är själva basen i konstruktionen.  

Den är ihopskruvad till en enda stor komponent.  

Inuti chassit sitter framaxel, elmotor, hyd raliksystem, kablage och elskåp. 

Stativet fixas i chassit. Infästning av stativ sker på fyra punkter. Båda 

stagen fästs i botten på chassit och sedan på sidorna av chassit med 

en länk.  

På sidan för dörren sitter instegen, 2 styck.  

Stativ 

Stativet sitter ba kom hytt för att möjliggöra bra sikt framåt. Utskjutet 

ligger an mot chassit i nedsänkt läge och fungerar som steg vid av och 

påstigning.  

Bakparti  

Det sitter fast mott chassi med ett stort antal bultar på två ytor, först mot 

anslutande vägg sedan utskjutande del från chassi som bakpartiet 

också vilar mot.  

Har som funktion att hålla batteri, motvikt och bakaxel. På bakaxeln 

sitter också styrningen.  

Batteriet fästs på vadera sida me en utstickande del från batterilådan 

som sedan läggs i hållare. Låse s med sprint.  

Bakpartiet är designat så att batterilådan kan lyftas av med gaffeltruck. 

Batterilådan vilar förhöjt på en platta.   
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8.4 Function Analysis  
 

Function What Class Function Limit  

Move Goods MF Product 

Provide Visibility NF Product 

Provide Safety NF Product 

Provide Transport NF Product 

Utilize Energy NF Electricity 

Utilize  Lifting NF Power 

Provide Control NF Product 

Fulfill Regulations NF Laws 

Prohibit Damage NF Goods 

Allow Comfort DF User 

Facilitate Maintenance DF Product 

Facilitate Manufacturing DF Product 

Facilitate Efficiency DF Product 

Express Brand DF Design 

Express Professionalism  DF Design 

 

 

MF= Main Function 

NF = Necessary Function 

DF = Desirable Function 
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8.5 Competitor Analysis  

8.5.1 Comments on Design Language  
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8.5.2 Competitor Score Analysis  
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