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Abstract
Automation and digitalization are developing at a high pace and it is important to
keep the focus on human-machine interaction. It is becoming more and more
important that the usability in machines and lines is related to the development so
that the performance and availability of the production processes in the industry are
not adversely affected. It is a case of designing the equipment so that users can
continue to handle them intuitively and with simplicity the more complex they
become. AP&T has in the last 50 years delivered world-leading production solutions
for efficient sheet metal forming in the form of presses, automation solutions and press
tools. Areas of focus are the automotive and climate and energy industries where they
deliver solutions for products such as whitegoods, computer cases, heat exchanger
plates and press hardened car parts. AP&T’s goal is to help the customer achieve the
highest productivity possible and a long-term and sustainable profitability with a focus
on weight reduction, safety and energy efficiency.
The project aimed to facilitate for the operator, setter and maintenance technician
when handling AP&T machines and lines. Running, installing, starting, and changing
tools, products or materials in a machine and/or production line should be performed
with simplicity. The objective of the project was to identify usability issues by
analyzing the current situation from an operator, setter and maintenance technician
point of view to develop a more intuitive handling of AP&T’s presses, automation
and production lines. A usability development project requires frequent feedback and
therefore the iterative design process was chosen. Theories regarding usability,
usability inspection methods, visual communication, user interfaces and human
limitations were collected and used as a focal point in analyses, and when identifying
usability issues and structuring the list of priority. Methods such as observations,
interviews and documentation collection were used to form a Hierarchical Task
Analysis (HTA) for operators, setters and maintenance technicians linked to the
management of the machines ODEN-FT Press, Servo Hydraulic Press, SpeedFeeder,
Multi-Layer Furnace and for the press hardening line. Mapping of handling the press
tool and automation grippers was also carried out, as well as a study of today's software
program used as interface. The devices analyzed were operator panels, mobile panels
and terminal screens along with the documentation that accompanies the purchased
machine. The results of the analyses gave a list of seventeen points in need of
improvements according to the users. These were areas such as screens in the user
interface of the terminals, icons on the panels, and management of the tools during
tools and material changes. These were first structured according to the users and then
developed into a priority list structured after implementation time with the fastest
improvements with the greatest effect first. At the top of this list, the user interface,
operator panels and the education of operators, setters, and maintenance technicians
ended up.
The recommendation, which is the conclusion of this Master thesis, is to start at the
top in the list of priorities when developing the identified problems. Further
investigation of the issues is necessary due to the time limitation which excluded
companies based in America and Asia from the evaluation. The most important
recommendation for further development is to continue to utilize the users. Usability
inspections are carried out, but it is important that users are allowed to continue to
participate during tests and further development of solutions. It is not possible to
achieve flawless usability, however, it is always possible to further develop the

handling and experience of a product. It is also suggested to simultaneously connect
usability with the digital development that Industry 4.0 and Internet of Things implies
to be able to identify and eliminate problems as they appear.
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automation, production solution, development

Sammanfattning
Automatisering och digitalisering utvecklas i hög hastighet och det är nu som det är
viktigt att behålla fokuset på människa-maskin-interaktionen. Det blir allt viktigare
att användarvänligheten i maskiner och produktionslösningar hänger med i
utvecklingen så prestandan och tillgängligheten för produktionsprocesser i industrin
inte påverkas negativt. Det gäller att forma utrustningen så att användarna kan fortsätta
hantera dem intuitivt och med enkelhet ju mer komplexa de blir. AP&T har de
senaste 50 åren levererat världsledande produktionslösningar för effektiv plåtformning
i form av pressar, automationslösningar och pressverktyg. Fokusområden är bil- och
klimat och energiindustrin där de levererar lösningar för produkter så som vitvaror,
datorskal, värmeväxlarplattor och presshärdade bildelar. AP&Ts mål är att hjälpa
kunden att uppnå högsta möjliga produktivitet och en långsiktig och hållbar
lönsamhet med fokus på viktreduktion, säkerhet och energieffektivitet. Vid varje
tillverkad lösning och produkt står användaren i centrum.
Projektet syftade till att underlätta för användaren vid hantering av AP&Ts maskiner
och produktionslösningar. Att köra, installera, starta, byta verktyg, produkter eller
material i en maskin och/eller produktionslinje ska kunna utföras med enkelhet.
Målet i projektet var att identifiera användarproblem genom att analysera nuvarande
situation för operatörer, installatörer och servicepersonal för att kunna utveckla en
mer intuitiv hantering av AP&Ts pressar, automation och produktionslinjer. Vid ett
utvecklingsarbete krävs det återkommande återkoppling och därför valdes den
iterativa designprocessen. Teorier om användarvänlighet, inspektionsmetoder, visuell
kommunikation, användargränssnitt och människans begränsningar insamlades och
användes som tyngdpunkt i analyser och vid identifiering av användarproblem samt
strukturering av prioriteringslistan. Metoder så som observationer, intervjuer och
dokumentationsinsamling användes för att kunna utgöra en hierarkisk uppgifts analys
(HTA) för operatörer, installatörer och servicepersonal kopplat till hanteringen av
maskinerna ODEN-FT press, Servo Hydraulic Press, SpeedFeeder, Multi-Layer
Furnace och för presshärdningslinjen. Även en kartläggning av hanteringen av ett
presshärdningsverktyg och automationsverktyg utfördes samt en djupare
undersökning om dagens mjukvaruprogram som används i datasystemen utfördes. De
fysiska apparaterna som analyserades var operatörspaneler, mobilpaneler och
dataterminalskärmar som användaren brukar och dokumentationen som tillhör
vardera maskin. Resultatet av analyserna gav en lista på 17 punkter som enligt
användaren behöver utvecklas. Det var områden så som sidor i användargränssnittet i
terminalerna, ikoner till panelerna och hanteringen av verktygen vid omställning och
materialbyten. Dessa strukturerades först efter hur pass omtalade de var bland
användarna och sedan utvecklades listan till en prioritetslista strukturerad efter
implementeringstiden med de snabbaste förbättringarna med störst effekt överst.
Högst upp på denna listan hamnade användargränssnittet, operatörspanelerna och
utbildning av operatörer, installatörer och servicepersonal.
Rekommendationen som är slutsatsen i denna examensrapport är att utgå ifrån
prioriteringslistan vid utveckling av de identifierade problemen. Att göra vidare
undersökningar gällande problemområdena är behövligt på grund av
tidsbegränsningen som gjorde att företag baserade i Amerika och Asien ej kunde tas
med i analyserna. Den viktigaste rekommendationen för vidare utveckling är att
fortsätta använda brukarna. Användarvänlighetsinspektioner är utförda, men det är
viktigt att användarna får fortsätta deltaga under tester och vidare arbeten med

lösningarna. Det går inte att uppnå felfri användarvänlighet, utan det går alltid att
vidareutveckla hantering och upplevelse av produkter. Att koppla samman
användaren med den digitala utvecklingen som bland annat Industry 4.0 och Internet
of Things medför är en viktig del inför framtiden så man enkelt kan identifiera och
eliminera användarproblem direkt då de uppstår.

NYCKELORD: användarvänlighet, användarupplevelse, användarbehov, HMI, presshärdning, industri,
digitalisering, automation, produktionslösning, utveckling

Content
INTRODUCTION
1.1
1.2
1.3
1.4
1.5

Background
Stakeholders
Objective and aims
Project scope
Thesis outline

CONTEXT
2.1
2.2

Usability according to AP&T
Usability according to others

THEORETICAL FRAMEWORK
3.1

3.2
3.3
3.4
3.5

Industrial design engineering
3.1.1 The user perspective
3.1.2 The industrial perspective
User needs and usability
Usability inspection and testing
Human-machine interaction and interface
Visual communication

METHOD
4.1
4.2
4.3

4.4
4.5
4.6

Process
Project planning
4.2.1 Risk assessment
Context immersion
4.3.1 User identification
4.3.2 Data collection
4.3.3 Current state mapping
4.3.4 User needs identification
Literature review
Ideation and Recommendation
Method discussion

RESULTS
5.1

Current state
5.1.1 Documentation
5.1.2 Human-machine interface
5.1.3 The press hardening line
5.1.4 Multi-Layer Furnace
5.1.5 SpeedFeeder
5.1.6 ODEN-FT press
5.1.7 Servo Hydraulic Press
5.1.8 Tooling and grippers
5.1.9 Recipe
5.2
Current state analysis
5.2.1 Documentation
5.2.2 Human-machine interface
5.2.3 Introduction and education
5.2.4 Mobile panel
5.2.5 Operator’s panel
5.2.6 Machine and tool specific
5.2.7 Recipe
5.3
Results of the usability analysis
5.3.1 Identified problem areas according to the users
5.3.2 List of priority

DISCUSSION
6.1
6.2

The thesis and reflections of the process
Recommendations

CONCLUSIONS

9
9
9
10
11
11

12
12
12

14
14
14
15
15
17
18
19

22
22
23
24
25
25
25
26
27
27
27
28

30
30
31
32
36
41
42
44
47
47
49
54
54
58
59
59
61
63
67
69
69
73

76
76
79

81

7.1
7.2
7.3
7.4
7.5

Project objective and aims
The user
Human-Machine Interface
Documentation
Usability problem

REFERENSES

81
81
82
83
83

85

List of appendices
Appendix 1. Gantt Schedule
Appendix 2. Interview questions
Appendix 3. Scale Sheet
Appendix 4. Mapping of the maintenance work for tooling
Appendix 5. Different suggestions for operator’s panel

1 page
3 pages
2 pages
2 pages
2 pages

List of figures
Figure 1. The RYB color system (Puhalla, 2014).
Figure 2. Seven steps for a design development (Ambrose and Harris, 2015).
Figure 3. The iterative concept designs.
Figure 4. Risk assessment with probability and impact included.
Figure 5. AP&T's concept One Responsible Partner.
Figure 6a. Press hardening line main panel, 6b: A close up on the panel.
Figure 7. The mobile panel with its different functions (AP&T, 2018).
Figure 8. A press hardening line made by AP&T (AP&T, 2016).
Figure 9. Safety zones for one production line design (AP&T, 2018).
Figure 10. HTA for the line operator.
Figure 11. Panel for Shutter.
Figure 12. HTA for the setter in a press hardening line.
Figure 13. AP&Ts Multi-Layer Furnace (AP&T, 2018).
Figure 14. AP&Ts SpeedFeeder (AP&T, 2018).
Figure 15. HTA for a SpeedFeeder operator.
Figure 16. AP&Ts ODEN-FT press (AP&T,2018).
Figure 17. HTA for an FT-press operator.
Figure 18. HTA over FT-press tool change made by a setter.
Figure 19. Tool change descriptions in the mobile panel (AP&T, 2018).
Figure 20. AP&Ts Servo Hydraulic Press (AP&T, 2017).
Figure 21. One of AP&Ts press hardening tools (AP&T, 2018).
Figure 22. Tool preparation made before and after tool change in a press.
Figure 23. The HMI for a Multi-Layer Furnace (AP&T, 2019).
Figure 24. The sequence screen for a SpeedFeeder (AP&T, 2018).
Figure 25. Activation of grippers in HMI for SpeedFeeder (AP&T,2019).
Figure 26. Recipe for SpeedFeeder in the terminal (AP&T, 2018).
Figure 27. Sequences for a press recipe (AP&T, 2018).
Figure 28. Recipe window for line in HMI (AP&T, 2018).
Figure 29. Recipe configuration window in HMI (AP&T, 2018).
Figure 30: Users ratings of the documentation.
Figure 31. Indicator for the active screen in the HMI (AP&T, 2018).
Figure 32. User ratings of the introduction and education provided.
Figure 33. The old mobile panel with the physical override wheel (AP&T, 2004)
Figure 34. The new override-function (AP&T, 2018).
Figure 35: User ratings of the mobile panel.
Figure 36: Main panel and access to FurnaceFeeder (AP&T,2018).
Figure 37: Users ratings for the operator panels.
Figure 38. FurnaceFeeder forks with blanks (AP&T, 2019).
Figure 39. Base data for a Decoiler (AP&T, 2019).
Figure 40. Base data for a Straightener (AP&T, 2019).
Figure 41. Base data for a Feeder (AP&T, 2019).
Figure 42. Configuration of stamping (AP&T, 2019).
Figure 43. Status of stamping (AP&T, 2019).

21
22
23
24
30
32
33
36
37
38
39
39
41
42
43
44
45
46
46
47
48
48
49
50
51
51
52
53
54
57
58
59
60
60
61
62
62
64
65
65
66
66
67

Figure 44. Old LOGOS sequence screen (AP&T,2015).
Figure 45. The new LOGOS 3 sequence screen (AP&T, 2018).
Figure 46. Solution for separation issues in coil line.

68
68
71

Introduction
This development project is commissioned by AP&T located in Ulricehamn and aims
to evaluate the usability of their machines ODEN FT, Servo Hydraulic Press,
SpeedFeeder and Multi-Layer Furnace, the handling of their press hardening tool and
grippers, and their production lines. AP&T manufactures complete production lines,
stand-alone presses, tooling, automation solutions, and related aftermarket services for
the automotive, and climate and energy industry. The customer is the heart of every
machine and production solution made at AP&T and that is why the usability is
important. This project is a master thesis in Industrial Design Engineering at Luleå
University of Technology with the duration of 20 weeks from September 2018 to
January 2019.
1.1 BACKGROUND
AP&T (Automation, presses & tooling) has been delivering world-leading production
solutions for the sheet metal forming industry for the last 50 years. Their focus areas
are Automotive and Climate and energy industries. The company’s mission is to help
the customer achieve the highest productivity possible and a long-term sustainable
profitability by focusing on weight reduction, safety, and energy efficiency. AP&T
started 1989 and is a merge of the companies VIBAB, Lagan Press and Tranemo
Hydraulmaskiner. AP&T deliver production solutions for products such as
whitegoods, computer cases, heat exchanger plates, and press hardened car parts in
lightweight materials such as high strength steel and new forming methods for
aluminum and composites is under development.
AP&T has three production plants, one of which is located together with the
headquarters in Ulricehamn, another one in Tranemo, and the third in Brescia, Italy.
Sales, agent and service offices are located all over the world, so AP&T can be close
to the customers. There are around 400 employees at AP&T Group and almost 200
are located in Ulricehamn.
The company is divided in four departments;
• Automation
• Press
• Tooling
• Line
Automation, tooling and line are based in Ulricehamn while the press department is
located in Tranemo. The factory in Italy is a subsidiary to AP&T and produces
automation solutions. Automation consists of the machines SpeedFeeder and MultiLayer Furnace, and in the Line department the press hardening line is of most interest.
In this project the Tooling department will be divided in two. The press hardening
tool will be included in Press together with the ODEN FT and Servo Hydraulic Press
and the SpeedFeeder gripper will be included in Automation.
1.2 STAKEHOLDERS
AP&T Group is the main stakeholder as they are the commissioner of the project.
Operators, setter and the maintenance & service personnel are other stakeholders as
they are the main users of the machines and the production lines. The operator drives
the machine and/or line daily, the setter changes tools and carries out other settings
for the machines and the maintenance & service personnel maintains and repair the
9

machines. They will be interviewed, observed and take part in discussions. Other
stakeholders are programmers for the controllers and screens (user interface), also the
training coordinator and the document managers as they educate the users and
provides materials that will be evaluated during the project.
The customers of AP&T are another stakeholder in this project as the aim is to ease
and simplify for the users and their interactions with the machines and the production
lines. Which means that if something changes in the machines, control panels or in
the documentation it will affect the customers and their personnel, i.e. the users.
1.3 OBJECTIVE AND AIMS
The project aims to facilitate for the users when operating AP&T products. The
customer is the center of AP&T which attributes that the operator is a key user in
this case. To use AP&Ts products and solutions should be easy. Performing tasks as
startups as well as troubleshooting should be done without any difficulties. The setter
and the maintenance & service personnel are other key users in a production. To
install, restart, reboot and change tools, products or material in a machine should be
easy as well.
The objective for this project is to identify usability issues in AP&T’s machines and
lines. This by analyzing the current state and define the most important improvements
areas and give suggestions for improvements. The suggestions will be used as
guidelines for the development of more intuitive handling of AP&T presses,
automation, and lines.
Below are the primary research questions for the project. They are formulated for
better understanding and will support the project development.
• What operations and tasks must an operator, setter and maintenance technician
go through to carry out the work? What regulations/documents are available?
Are there any courses or briefings? Is any manual work unnecessary according
to the workers?
• What kind of user needs is there for the operator, setter and maintenance
technician? Is something missing in the descriptions, manuals or educations
that could be of help for the user?
• How does the user interface work? What is seen on the different controls and
screens and how is it designed? How could the interface look if it was
designed after the user needs?
• The documentation for each machine and line, how is it built? Is there a
standard or does each department design its own? What is included and is
something missing according to the users?
• What areas are in need for improvements according to the users? Which will
be prioritized and how much time will it take to improve?
These questions will be used to identify different problems the user encounter when
using AP&Ts machines and lines. This project aims to analyze the machines and lines
and how they work today, and therefore the questions for the project is focused on
mapping and analyzing the problems of today and not on solutions for tomorrow.
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1.4 PROJECT SCOPE
The project includes all steps from plan to analysis phase and is stepping into the
ideation phase. Time is limited to 20 weeks, so the ideation phase will not be the
focus, the focus will be on the analysis and suggestions of the most important
improvement areas. The project will be limited to the following:
• The operating of the product or line. The focus is the usability of the product,
not the makings of or the design of the different modules in the product or
line.
• The line that will be of focus is the standard press hardening line. How many
of each machine there are in the line is not of interest. The focus is to analyze
how the operator, setter and maintenance & service personnel handle a press
hardening line with at least one of each product.
• The machines that will be analyzed are the main press model ODEN-FT (FTpress) and the Servo Hydraulic Press (BBQ-press). The SpeedFeeder and
AP&Ts Multi-Layer Furnace will also be analyzed for this project.
• The analysis of the tool and gripper is limited to the product change in the
press and SpeedFeeder, not the design of or manufacturing of it.
• An analysis of existing documentation and user interface on the screens and
controls will be made. Due to the lack of press hardening lines with the latest
user interface made by AP&T on the market customers with other
production lines and machines with it will be evaluated. This to find areas of
improvements and compare it to the press hardening lines interface to see if
there are similar problems identified in-house. No programming or coding
will be evaluated.
1.5 THESIS OUTLINE
This master thesis is a usability analysis of AP&Ts machines and lines used today. In
chapter one an introduction and background to the master thesis is described and the
objective for the project is stated. Chapter two overviews the context of usability and
how different companies are managing their documentations regarding operators,
setters and maintenance technicians. Chapter three is covering the relevant theory
that lies as a scientific basis for the project and in chapter four the process for the
project development and methods used to evaluate the usability is described. The
results and analysis of the current situation is described in chapter five. The list of
identified issues and the priority list for future work is also included in this chapter.
Chapter six contains the discussion for the entire work and will end with conclusion
and recommendations for future work and development to continue the development
of this project.
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Context
The description of usability and why it is important is presented in the context. The
focus lies on why AP&T sees the user as the center in a development project. A
benchmarking was made to get a better understanding for other companies workrelated documents and instructions and how they are designed, structured and
presented for the user.
2.1 USABILITY ACCORDING TO AP&T
The development of AP&T machines and lines is currently driven by customer needs.
Automation and digitalization are developing and more focus on human-machine
interaction is required. It is becoming more important to investigate how the usability
in machines and lines are affecting the performance and availability of customers
production processes, so they can carry on using AP&Ts products and solutions with
ease. This means that personnel without experience should be able to handle the
machines as easy as those with experience.
Today AP&T is functionally focused, which takes away the focus from the users. It
is difficult for AP&T to think that the level of work required to handle the machines
and lines should be as low as possible. That is why an analysis of the usability is needed
at AP&T. To get a better understanding of how the design of the machines, the
documentation and education is affecting the users is a key point in this development.
The wish for AP&T is to be able to design the equipment so the users can handle it
more intuitively and continue to improve their productivity in the future.
2.2 USABILITY ACCORDING TO OTHERS
When working with usability, the documentation is an important aspect. The
descriptions of how to handle and control different machines should be easy to
understand, regardless of background or earlier experiences. To get a better
understanding of how other companies in Sweden design their manuals a
benchmarking was made. The focus of this benchmarking was on structure and the
order of the content, not the actual content.
According to the International Organization for Standardization there are many kinds
of standards available and a new standard for the structure in technical documentation
is under development. The standards are meant to be used as guidelines, not as a
requirement. Companies in Sweden uses different structures and order of the content.
Some have been using Information Mapping ® (2019) as a standard and others have
never used anything else then their own design. The content is similar for many
companies in Sweden, there is safety information, product description and installing
information, how to find different things, commissioning, maintenance and service
interval, decommissioning, spare parts information and start-stop descriptions.
How detailed the manuals and documentation are and the design of the content vary.
Some have safety first, a general system description and later installing, commissioning
and decommissioning, some have it backwards and others have the order completely
different. None of the contacted companies are using standards when making their
own documentation, instead they consider the user and the function of the machine.
They do however follow the Machine Directive 2006/42/EC (2006) and that’s why
they all have health and safety instructions in their product manuals. The manuals that
12

some of the contacted companies receives are being reduced and only some of the
information such as the starting procedure are used by the operator, setter and
maintenance technicians. Others have them in a folder somewhere nearby the
machine/line and some have it saved on a computer or on a cloud service and only
use it when needed. Some companies make their own descriptions when purchasing
new machines, this because the given documentation or descriptions are not good
enough.
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Theoretical framework
A development project requires a theoretical framework of relevant areas to
strengthen the project developed. The topics are based on the project scope and
literature in the field of industrial design engineering to understand why the industrial
design is of great importance in the manufacturing industry. The categories user needs
and usability inspections, human-machine interfaces, visual communication and
others were chosen with the purpose to support the development of the project. The
theories and studies investigated regarding user needs and usability inspections is
namely for how to identify needs with different inspection methods. Human-machine
interfaces is about design of layouts and structure on a screen. Visual communication
is connected to texts, fonts, contents and human limitations as well as how the human
process communicated information.
3.1 INDUSTRIAL DESIGN ENGINEERING
The global market that exists today with all the competition is the driving force for
business development. Industrial design today is the valuation of design as quality,
competitiveness, profession, and a generator for creativity and innovative product
development with focus areas such as the market and on the user (Johannesson,
Persson, & Pettersson, 2013). Bellgran & Säfsten (2005) say that the development of
production systems consists of a large combination of changes and today the
opportunities for development are numerous. The ability to find the right solution
for each specific situation is countless, but at the same time, the complexity is
something to keep in mind, so it won’t increase during the development. According
to Bellgran & Säfsten (2005) the requirements for decision making and well-planned
development processes are higher to benefit from the opportunities that exist for
efficient production systems. According to Johannesson et al. (2013) there are
different perspectives on industrial design, among other things the user perspective
and the industrial perspective.
3.1.1 The user perspective
An explanation of why a product or service is sold, and if the customer is satisfied, is
depending on user experience, says Johannesson et al. (2013). They claim that
development will give even more functionality at a lower cost, which increases the
value of the product or service. By participation and user involvement as product
development concepts, the usability will increase (Bohgard, et al., 2008). By
considering human knowledge in development projects the effectiveness, safety,
usability, and job satisfaction are affected (Osvalder & Ulfvengren, 2008; Wikberg et
al., 2015). Osvalder and Ulfvengren (2008) believe that a well-functioning humanmachine system results in increased competitiveness and human well-being and a
decrease in accidents. Johannesson et al. (2013) say that it's because we have a long
tradition of reflecting about our designs. It was during the World War II we identified
problems with machine's adaptation to us humans. According to Osvalder &
Ulfvengren (2008), the human brain incorporates, processes and interprets the
information given to determine how the system is operated. The system is managed
by different control screens that then provide information back to the user. For this
to function, the human-machine system must be simple and user-friendly (Osvalder
& Ulfvengren, 2008).
14

3.1.2 The industrial perspective
The education system has made strategic efforts to cope with industry's
competitiveness (Johannesson, Persson, & Pettersson, 2013). There are different ways
of facilitating the industry to use design as a means of competition. Johannesson et al.
(2013) write that an example is the Swedish Industrial Design Foundation, SVID,
which strives to deepen and communicate knowledge of industrial design in business
so that companies become more aware of the importance of design as a means of
competition. This work is done at the same time as companies are working to further
develop what has emerged from the story through Taylor, Human Relations, Toyota
and Lean Production to Digitalization, Internet of Things and Industry 4.0.
According to Johannesson et al. (2013), the design was an appearance factor (color
and décor) that later became the interface between the product and the user, which
includes screens and controls. The development during the 1960s has led to increased
interest in the human-machine interaction (Johannesson, Persson, & Pettersson,
2013).
3.2 USER NEEDS AND USABILITY
In International Organization for Standardization (2010) Human-Centered Design is
described as “the persons perceptions and responses resulting from the use and/or
anticipated use of a product, system or service”. Wesley E. Woodson defines usercentered design as:

“… the practice of designing products so that users can perform
required use, operation, service, and supportive tasks with a
minimum of stress and maximum of efficiency. To accomplish this,
the designer must understand and acknowledge the needs,
characteristics, capabilities, and limitations of the intended user and
design from the human out, making the design fit the user instead
of forcing the user to fit the design.” (Woodson, 1981:7)
Johannesson et al. (2013) compares Woodson’s statement regarding usability with
ISO 9241-11 (1998 (2018)) as the degree a user in a given context is able to use a
product to achieve a specific goal in the most effective and satisfying way as possible.
The writer also stated that a user-friendly design process should include activities
where you find who the user is, in which situation they will use the product and what
goals that they are supposed to achieve. With other words – user oriented or user
centered design, which means that the users’ needs, wishes and limitations is the
center in all processes in the development (Johansson et al., 2013; Wikberg et al.,
2015; Osvalder & Ulfvengren, 2008). The user needs are the starting point for the
development and is used in usability testing. Johannesson et al. (2013) and Wikberg
et al. (2015) agrees with Woodson (1981) about that the intension is to fit the design
to the user, and not forcing the user to fit the product or service. Radley & Young
(2001) says that the usability evaluations can help designers make better decisions and
thereby allow them to do their jobs more effectively with developing new products
and services.
Osvalder & Ulfvengren (2008) says that usability can be separated in two; utility and
ease of use. Utility means that the system should include what’s necessary for the
product or service to function and ease of use implies that the design should be easy
and simple to manage. To achieve a functionable system questions about automation,
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tasks, work methods and materials with high usability should be included in the
development process (Osvalder & Ulfvengren, 2008).
Rubin & Chisnell (2008) summary of something usable is divided into:
• Usefulness – in what degree to which a product enables a user to achieve his
or her goals, which is a measure of how easy the product is to use.
• Efficiency – evaluates how fast the user can complete a task.
• Effectiveness – measures how the product behaves in the way that users expects
it to and which users that can use it.
• Learnability – goes hand in hand with effectiveness and has to do with the
user’s ability to operate the system with or without some predetermined
amount of training.
• Satisfaction – refers to the user’s perceptions, feelings and opinions of the
product.
• Accessibility – is referring to the usability in the way that it is about having
access to the products needed in the task and if it can be used by users with
disabilities, including temporary limitations such as injuries.
The summary above is confirmed by Wikberg et al. (2015), Johannesson et al. (2013)
and Osvalder & Ulfvengren (2008). Osvalder and Ulfvengren (2008) and Wikberg et
al. (2015) says that it’s important to understand the human limitations when doing an
user centered product development. It involves knowledge of cognitive processes
such as how the senses, attention, perception, memories, response and feedback work.
According to Osvalder & Ulfvengren (2008), these points are especially important to
consider when designing user interfaces such as controllers and displays. According to
the authors, it is also important to understand how the interaction between man and
machine works in this development process. The easiest way to explain how a user is
solving a task is through the 7-step model (Norman, 1986, sited in Osvalder &
Ulfvengren, 2008) that can be seen in Table 1.
Table 1. The 7-steps model by Norman, 1986.

Steps

Doing

1
2
3
4
5
6
7

Establishing the Goal
Forming the Intention
Specifying the Action Sequence
Executing the Action
Perceiving the System State
Interpreting the State
Evaluation the System State with respect to the Goals and Intentions

The further ahead in the development the world moves, the more resistance between
the operator and the functions that a machine will show. To achieve high usability,
the importance lies in knowing what information is to be presented and how it will
be presented (Osvalder & Ulfvengren, 2008). Wikberg et al. (2015) believe that to
achieve a user-centered design, we need to understand the inequality that exists
between us and not just the limitations. The inequalities such as age, size, strength,
cognitive ability, experience, cultural expectations, and goals etc. If you understand
this, the design of the world will disappear if not it will be noticed.
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3.3 USABILITY INSPECTION AND TESTING
Usability inspection methods are well suited as part of an iterative design process
(Nilsen & Mack, 1994; Høegh, Nielsen, Overgaard, Pedersen and Stage, 2006) where
they can be combined with other usability evaluation methods like user testing. One
strategy is to apply usability inspection methods first then usability testing (Nilsen &
Mack, 1994).
Hashizume & Kurosu (2013) says that there are several steps for usability inspections.
The initial step they call “Understand and specify the context of use”, which is to
clarify each user characteristics, usage environment and usage status through user
investigations. The second step “Specify the user requirements” is to establish a design
process that’s in accordance with the user requirements identified in the first step
(Hashizume & Kurosu, 2013). The authors are mentioning different methods for each
step like questionnaires, interviews, observations for the first step and personas and
scenarios for step two. According to Nilsen and Mack (1994) the defining
characteristic of usability inspection is the reliance on judgement as a source of
evaluative feedback on specific element of a user interface. There are several different
ways of evaluating user interfaces and in this kind of project development we will be
looking at the empirically way (usability assessed by testing the interface with real
measures) and the informally way (based on the rules of thumb and the general skill,
knowledge and experience of the evaluators) described by Nilsen & Mack (1994).
Usability inspections correspond to the informal and usability testing to the
empirically. According to Nilsen & Mack (1994) the best results are achieved by
combining empirical tests with inspections.
The aim with a usability inspection is to find usability problems and then use these
problems to make recommendations for improvements of the design. Consequences
of a problematic interface can make a system hard to use or hard to learn and in the
end the users can’t perform their tasks in a normal pace. It may even case usage errors
or just be ugly or otherwise unpleasing (Nilsen & Mack, 1994). A usability inspection
is concerned with how many usability problems found and classifying them but
according to the authors any aspects of the design where a change would lead to
improvements should be counted as a usability problem. Not all problems are of equal
severity, that makes it important to identify the severe problems. According to
Heather W. Desurvire (named in Nilsen & Mack (1994), p. 15) there are no standards
for analyzing severity. Nilsen & Mack (1994) observe that the severity is generally a
derived measure based on what impact the problem has on the user and how
frequently a problem occurs. The distinctions can be captured in severity ratings and
in a qualitative analysis of problem content.
The effectiveness of inspection problems information is even more important than
identifying them (Nilsen & Mack, 1994). It can be useful to encourage inspectors to
describe problems in behavioral terms that describe possible underlying causes and
consequences. Some examples of these behavioral terms are personas, behavior
analysis and probes (Radley & Young, 2001; Wikberg et al. 2015; Osvalder et al.
2008; Johannesson et al. 2013). These reports can provide useful clues for a design
team about why problems occur and what to do about them. Hashizume & Kurosu
(2013) says that it difficult to understand users through an objective observation, but
the knowledge that comes from interaction with them is vital and a valuable tool for
efficient understanding of the user in a short timeframe and with limited observations.
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There are different methods for inspections such as cognitive walkthrough, pluralistic
walkthrough, interviews, surveys, focus groups, prototyping and other. Both
Osvalder & Ulfvengren (2008), Nilsen & Mack (1994), and Rubin & Chisnell (2008)
says that the developer should have knowledge of how the user mentally sees the
product and system and therefore the inspection and testing should be combined.
Other techniques named by Radley & Young (2001) are user analysis and user task
analysis. Rubin & Chisnell (2008) mentions an assessment test that ensure that the
assumptions for a system remain relevant, so that the new design choices are
appropriate. The focus is more on the level of functionality and usability issues with
a non-finished prototype of the product or systems. But no matter which evaluation
is conducted, according to Høegh et al. (2006), it’s crucial for feedback to the
designers that evaluated the system to support improvements of the system as a part
of an iterative development process.
3.4 HUMAN-MACHINE INTERACTION AND INTERFACE
Interaction design is the teaching of the artifacts the user can handle to interact with
the environment. It defines the behavior of an artifact of system in response to its
users, describes Johannesson, Persson & Pettersson (2013). Paul A. Booth (1989)
describes human centered design with focus on human-machine interface that a
system that’s designed for people should be easy to learn, useful and contain functions
that are needed for the task and is pleasant to use. Both Woodson (1981) and Booth
(1989) were early with the focus of human centered design. The definition of
interaction design was introduced in the end of 1980 and the trend grew with the
increased use of computers. Johannesson et al. (2013) continues to describe interaction
as; to develop a possible future of today, to design a better product or service and to
integrate technical, esthetic and ethics in all design aspects. Interaction design is to
understand the task and purpose of it and at the same time understand what is possible
to achieve.
Gu, Wu, Yu and Lou (2013) are talking about contrast ratios for different elements
and says that it’s important for both visual pleasure and accessibility. According to the
authors graphical elements such as menus and page headers usually use more notable
color, which can either be stronger tint or a contrasting color on a neutral
background. The high contrast is used for elements that needs more attention (Gu,
Wu, Yu, & Lou, 2013). McDougall & Reppa (2013) is talking about the relationship
between Usability and Appeal and says that enhancing the aesthetic appeal and
improving its usability goes hand in hand. If interfaces are easy to use then they will
be judged as more appealing and if it’s not easy to use it will be judged less appealing
(McDougall & Reppa, 2013). The authors are talking about different factors that is
influencing the ease of processing like earlier experience with icons, familiarity and
how the complexity of the icon enhances performance and is regarded as more
appealing. If these factors are kept in mind when making an interface the response
time and appeal ratings goes up (McDougall & Reppa, 2013).
McDougall & Reppa (2013) continue to discuss suggestions to optimize interface
design and that the focus appeals need to be closely tied to an understanding of the
factors influencing speed and efficacy of responding to interfaces. According to Jander
& Alfredsson (2013), Osvalder & Ulfvengren (2008) and Wikberg et al. (2015)
evaluations of human-machine interfaces are not prioritized and the results from
evaluations often comes in too late and the suggested issues/improvements/changes
are not always implemented due to time and budget within projects and that there
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are no standard procedure for evaluations. They say that every mental workload
decrease will improve the operator capability to perform their task in a faster, safer
and more accurate way (Jander & Alfredsson, 2013).
According to Machine Directive 2006/42/EC (2006) there are some humanmachine-directive that must be considered when designing machineries for industry
use. Under §1.1.6 the directive is saying that the interface must be adapted to the
foreseeable characteristics of the operator. Under §1.2.2 some control devices
direction is mentioned. It states that control devices must be, among others, clearly
visible and identifiable, using pictograms where appropriate. The directive also
mentions other points that must be considered, regarded information and instructions
and how they should be presented and constructed for users and instructions and
directive for hand-held machinery. This section mentions the design for emergency
stops, locations when in- or outside safety zones and the visualization of controls or
buttons. The directive is focused on the safety for the machines, which includes the
controls, screens, instructions, signs and other human-machine interactions.
3.5 VISUAL COMMUNICATION
Within the subject of visual communication, the nature of seeing, translate and
understand the context of it is an ongoing study across many fields in different ways.
Designers studies the way to best make information accessible, appropriate and
attractive, anthropology studies the meaning of gesture and expression in humans and
primates, linguistics the study of sign language, semiotics the tool of visual
communication and so on (Machin, 2014). Machin (2014) says that the matter of
image of the visual is not as clear as it might first be assumed. He means that visual
communication is an act of representation by the text maker, the semiotics and other
areas. He continues explaining that the visual communication can occur through the
clothes we wear, trough gesture, a children’s board game, through the way we lay
out or homes, through the way houses are built etc. All things have a psychological
and physiological effects on us as we understand their meanings or feel the experience
of living with them (Machin, 2014). Lester (2014) strengthen it by saying that visual
communication relies on eyes that function and on a brain that interprets all received
impressions.
Hård af Segerstad (2002) says that the human communication appears in three forms;
cognitive, symbolic and material. Everything that’s going on inside of our brains when
we register, think and reflects over the information our senses are exposed for is called
cognitive process. These processes are necessary prerequisites for human
communication, which can be expressed in the two ways; symbolic and material
(Hård af Segerstad, 2002). He mentions a book as an example when he says that these
three forms are working together. A book consists of symbolic text, that reflect a
writer’s cognitive process, and has been published by a company that are sold on a
market. Symbolic communication is performed by humans’ linguistic actions and
body language and the material form is an artefact, like a car. Hård af Segerstad (2002)
describes the car as an example of an artefact that is represented of all communication
forms since it cannot be fully understood unless analyzed from a cognitive, material
and symbolic perspective.
Machin (2014) explains that you can communicate a massage by using colors and
visual layout. Diluted colors point to more muted moods as opposed to the emotional
intensity of those that are highly saturated. Some letter forms suggest something light,
19

dynamic and soft an opposed to those that are more angular, heavy and fixed. Hård
af Segerstad (2002) is explaining the human use of signs and symbols and how they
get their meaning. He says that the meaning is presented by the interpretation the
human consciousness performs. Humans ability to interpret symbols and signs is the
key to understand and interact with the environment. This ability lays in the human
memory and the ability to form concepts. When the human speaks this mental
representation are formulated in linguistic form (Hård af Segerstad, 2002). Machin
(2014) agrees with it, he says that the visual communication is limited due to the
humans experience and perspective on design, perception, reception, physiological
responses, biology etc.
The cognitive semiotics of the picture design as the picture is as original a human
creation as language is, according to Sonnesson (2014). He describes different models
that brings the cognitive psychology and semiotics together to explore some
fundamental rules of picture. Examples of such features are mentioned by Charles S.
Peirce as similarity, relationships and rules that combines expressions and content in
the characters icon, index and symbol (NE, n.d.; Hård af Segerstad, 2002)
Visual communication includes colors. If color is to function as language and carry a
message, is must, according to Puhalla (2014), contain a color syntax and semantic
organization. Varying types of color harmonies form the semantics of a color
organization. Puhalla (2014) says that when the principles of color organization
functions are a unified whole, a color language is formed.

“Colors trigger very specific responses in the central nervous
system and the cerebral cortex. Once they affect the cerebral
cortex, colors can activate thoughts, memories, and particular
modes of perception” (Gobé, 2001: p. 77).
Puhalla (2014) verifies Gobé by saying that color is a variable that can increase clarity
and significance. There are guidelines related to color selection and organization that
can be utilized and strengthen a person’s cognitive ability to extract information,
increase retention and assist comprehension. The author says that the documentation
of identifying these objective guidelines is minimal, but the research Intrinsic Colour
Research Study have details over principles of color’s inherent properties and provides
a strategy of objective color selection and ordering which is crucial to making
information understandable. Color adds significance to visual communication, the
author continues, as it emphasizes and significates the identification of that which is
perceived before decoding additional elements in the message.
Every reaction to a color is a product of our environmental and cultural experiences
(Puhalla, 2014; Machin, 2014; Ambrose & Harris, 2015). Each of the color elements
- hue, value and chroma - embraces specific visual characteristics and can be identified
by objective criteria independent of subjective feelings (Puhalla, 2014). Hue refers to
the generic of family name of a color, value refers to perceived lightness or darkness
of a color and chroma is comprised by two characteristics – brightness and saturation.
Vibrant and highly contrasting colors send a different message comparatively pale and
weak contrasting colors. By controlling the visual relationships between hue, value
and chroma contrast can significantly assist the perception of importance and
dominance within a particular color composition, in other words; managing the
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structure of color’s properties determines a logical order in which things are seen and
interpreted (Puhalla, 2014).
Puhalla (2014) describes that colors are defined in
the context of their visual appearance and the
spectrum is derived from red, yellow and blue, see
Figure 1. Depending on culture the color lexicon
changes (Ambrose & Harris, 2015). By
understanding these cultural colors associations,
you can ensure the success of a communication, as
color choices can either reinforce a massage or
undermine it. Ambrose & Harris (2015) say that
“hot” colors, such as reds and oranges, increases
excitement, while “cooler” colors like blues and
purples elicit a more sedate and conservative
Figure 1. The RYB color system
response,
which make colors a powerful emotional
(Puhalla, 2014).
stimulus. Lester (2014) describes the same about
the colors named above. He also mentions that
depending on a person’s mood, experience and memories the colors can represent
different feelings.
Also shapes, images, signs and words are depending on culture and experience.
Ambrose and Harris (2015) are describing the design thinking for visual
communication and are including them. They say that a sign can be easily recognized
and is commonly used to communicate short, important massages in a simple way.
Just like Hård af Segerstad (2002) and NE (n.d.), Ambrose and Harris (2015) also talks
about the categories: icon, index and symbol. They say that an icon seeks to reduce
the subject to simple and instantly recognizable characteristics, like a photograph or
an illustrative picture. An index is a direct link between the sign and the object such
as a traffic sign that represents information related to a specific road condition, for
example, a pedestrian crossing sign. Symbols are graphic elements of a concept, idea
or object, but without a logical meaning between them. Hård af Segerstad (2002) has
summarized it as - icons resemble what it means, an index has been caused by the
denoted, and the symbol has an arbitrary relationship to its meaning.
But what can and will be communicated? According to Hård af Segerstad (2002) the
connection between the semantic characteristics and its structural characteristics
determines what will be communicated at the end. To describe this, the author uses
a lost person that needs guidance. How would this system look to help the lost person
to find the right way? What does the system need to manage? At this point we’re
back to usability thinking. The system needs to inform the person which way to go
to reach the goal. Whether it’s a computer screen with the words “The road to the
right leads to X” or a phone where you can call and ask for directions, the interested
part is not on the technology behind the computer screen or the phone, but on the
semantic. The author underlines that the technical system is important, but not as
important as the semantic which is decisive, so the person can find its way (Hård af
Segerstad, 2002).
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Method
When planning for a development project like this the schedule and risk assessments
is in focus. To be able to foresee adversities when involving different people from
different places in the world is one important part. A development project often
originates in a non-satisfied user need and is strongly focused on understanding the
effects (Nordberg, 2002). Different steps and methods used during the project is
presented below and the chapter will end with a discussion regarding the methods
used.
4.1 PROCESS
The most important task is to keep the project planning living and use the design
thinking in every step of the iterative design process (Ambrose & Harris, 2015). There
is a variety of designs of development processes. The success with a design process
lays in the interaction between users, to understand their motivations and objectives
to use a product and iterative work to find a suitable solution (Wikberg, Ericsson, &
Törlind, 2015). In other words, Wikberg et al. (2015) means that the focus is to satisfy
user needs by understanding the users’ situation and the iterative process is a method
to ensure this. According to Nordberg (2002) and Wikberg et al. (2015) the
importance is to circle back to the project planning phase to make sure that the user
need is included in every step of the project development. Wikberg et al (2015) are
mentioning a combination of deep insight with a holistic approach; where you
consider the big picture all the way which will lead to a good user experience.
Ambrose and Harris (2015) says that design thinking is involved in every step from
client brief to finished work, but the process is linear. If the designer frequently revisit
earlier steps new feedback will be given and learning will evolve. The authors are
mentioning seven steps for a design development, see Figure 2.

Define

Research

Ideate

Prototype

Select

Implement

Learn

Figure 2. Seven steps for a design development (Ambrose and Harris, 2015).

Define is where the design problem is defined and includes what’s necessary for the
project to be successful. Research reviews information of today. Ideation is where the
users motivations and needs are identified and ideas are generated. Prototyping is the
steps where the early ideas is developed which is presented and tested with the users.
Selection review the ideas and prototypes against the objective and even more
developed. Implementation includes the final delivery and installation to the users and
the learning step helps designers improve even more when they get feedback from
the users to see if the solutions meet the user needs on the market (Ambrose & Harris,
2015).
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In the iterative process the focus changes from lap to lap (Osvalder, Rose, & Karlsson,
2008). When the details changing the project takes a step forward, which gives a
holistic scenario during the development. This process is repeated several times until
the identified user needs are satisfied. Because of the limitation of time for this project
and project restriction not all steps will be evaluated. Only the steps Define, Research,
Ideate and Select will be carried out with a handover for future work. During the
iterative process feedback is received at all stages, both internal and external, which
includes the users throughout the whole project. The iterative design process is shown
in Figure 3.
DEFINE
• Gantt
• Risk assessment

SELECT

RESEARCH

• Recommendation
• Future work

• Data collection
• Current state mapping
• Literature review

IDEATE
• User needs
• User experience
• Priority list

Figure 3. The iterative concept designs.

4.2 PROJECT PLANNING
The first couple of days of the project a project plan was made. A project plan is a
basis for timelines and the agreement with stakeholders considering goals and purpose
of the project. According to Nordberg (2002) the project plan is familiar to a work
order that the concerned parts can come back to if any questions appears. Nordberg
(2002) and Wikberg et al. (2015) both mention the importance of project planning.
It is important that the resources are utilized from the start, so all the concerned parts
agree. To get a quick view over the resources and phases of the project a Gantt
schedule was made, which is seen in appendix 1.
To make sure that the hours were planned and spend correctly a logbook was
established. Every time a phase was done a control of logbook and the Gantt schedule
was made with the project planning, so no step was missed. A risk assessment was
structured during the project planning as well. This includes risks connecting to the
concerned stakeholders, the project member and different unforeseen resource
problems. Wikberg et al. (2015), Nordberg (2015) and Bohgard et al. (2008) says that
the importance is to have a “back up” if something is not going as planned, ether a
new way forward or a new angle to solve the problem. The Gantt schedule were
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updated during the project and if any obstacles occurred, a discussion with the
supervisors was held to find the best way forward.
4.2.1 Risk assessment
After the schedule and before the context immersion the risks for the project were
defined. The risk assessment was focused on problems that can occur during the
development of the project and the probability and impact of it was estimated with a
conversation with the supervisors. The risk identified with the actions to take is stated
below.
1. Can't access necessary personnel - Rebook meetings/inspections, find new

personnel, continue in a different direction and return later.

2. Can't prioritize the usability problems - Consulate with supervisor and

concerned personnel, structure a different approach to the problem.

3. Functional description issues - Control the description with the supervisor and

concerned personnel.

4. Computer problem - Back-up on AP&T server, contact IT apartment, use

private computer in the meantime.

5. Sickness/other obstacles - Try to work from home if possible, contact the

concerned people and reschedule if necessary, work earlier/later another day.

6. Can't proceed with the usability inspections - Back-up inspections, reschedule,

return later.

7. Not finished on time - Minimize the scoop, plan for work during evenings and

weekends.

8. The project doesn't meet the requirements - Keep continuous contact and

discussion with the supervisors.

In Figure 4 the summary of the risks together with the probability and impact is seen.

Risk assessment
8
7
6
5
4
3
2
1
0

Impact
Probability

Figure 4. Risk assessment with probability and impact included.
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4.3 CONTEXT IMMERSION
In this chapter the methods connected to information and documentation for the
current state is presented as well as the context mapping. To evaluate the stand-alone
machines and the production line the project was divided in three groups; press &
tooling, automation & furnace and line. All parts were mapped and analyzed with the
same methods described. The analysis was carried out as a combination of discussions
and interviews with the users to identify the user needs. The observations of the
operators, setters and maintenance & service personnel were held in real production
environment when possible, other meetings, discussion and interviews were held over
the phone.
The context analysis was about finding the needs with the machines and line and
what the user thinks about the current state. A gathering of information about existing
laws and standards were made and later a review of other cases was made to make the
requirement specifications for this project. The importance of this phase was to
understand the user needs and find information that could work as a guide for the
project development.
4.3.1 User identification
The users in this master thesis are the operator, setter and maintenance technician
which interact with the products from AP&T daily. These users are both primary and
secondary users and the main goal for each profession is to make sure that the machine
and line are fully producing. The operator drives the machines and/or line, the setter
changes tools, grippers and carries out other settings for the machines and the
maintenance technician maintains and repairs the machines. Other users for this
project were employees from different departments at AP&T such as commissioning
engineers, software designers and developers that’s interacting with the products and
lines in different manufacturing industries.
No restrictions regarding experience, gender, age, etc., or experience with AP&T
machines, were made. The purpose of the project was to gather information about
what the users thinks, so the restriction here is to interview and observe at least one
of each profession at each customer that was contacted.
4.3.2 Data collection
In accordance with Wikberg et al (2015) teachings, documentation and information
are gathered to figure out what the users need and to have the right facts. They say
that the focus isn’t about how it is now, but rather how it should be. Information
about how the techniques and systems are designed, the work tasks, and how the
humans are interacting with the technique is included. Osvalder et al. (2008)
mentions both advantages and disadvantages with different data collection methods
which were considered during the project.
Documentation
A gathering of existing documents for each machine, tools and the press hardening
line was made and studied for the current state mapping. The documentation were
information manuals made by AP&T for the operator, setter and maintenance &
service personnel that are using the machines and lines. In the operator’s and
maintenance & service manuals some work task is described. These were compared
to the current state mapping made during the observations of AP&T personnel to see
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if they were accurate with the physical actions.
Observation
Observation is an objective method to gather information about people and how they
act during special situations (Kylén, 2004; Wikberg et al., 2015; Osvalder et al., 2008).
The goal is to understand the behavior and what the user are doing, step by step from
start to stop. The data collection of work tasks was gathered at AP&T with several
software designers and commissioners in the different product areas. Two to three
workers in every profession named was used to ensure that the mapping was accurate
before any observations were made with the operators, setters and maintenance
technicians at the customers.
The observation started by looking at the operator and what the operator needs to do
to handle the machine and line, then the setter and later an observation of the
maintenance & service technicians. There were 14 operators, 15 setters and 2
maintenance technicians observed. When observing tool change and the making of
recipes made by the setter the method participant observation was used (Osvalder,
Rose, & Karlsson, 2008). This because the different steps were better understood this
way and questions that appeared could be answered directly.
Interviews
When the operations needed for each profession to handle the machines was
identified and the existing documentation were gathered interviews were made.
Participators for the interviews were almost every personnel that was observed. Other
personnel such as one team leader at one of the companies visited, and one production
technician from another customer were also interviewed. From AP&T three
commissioners and two software developers were participating in the interviews to
see the thoughts connected to handling of the new interface. Through interviews
knowledge of the users experiences, values and opinions is gained (Osvalder et al.,
2008; Martin & Hanington, 2012; Wikberg et al., 2015; Johannesson et al., 2013,
Hashizume & Kurosu, 2013). The interviews were semi-structured and designed
differently for each profession. In this process different tasks, interfaces or parts of the
documentation that perceived confusing or frustrated were noticed. Every interview
was structured different due to the customer and what they’ve purchased. They varied
depending on the machines and line and if they had the latest interface called LOGOS
3 or an older one, but the focus in all interviews were the usability accordingly the
machines and lines at the company. The main questions that was the start points for
the interviews are listed in appendix 2.
4.3.3 Current state mapping
To get a good view of the work performed by operators, setters and maintenance &
service personnel a Hierarchical task analysis, HTA, was made. An HTA is a method
to structure and understand the main and subtask that is performed (Stanton, 2006).
Every step a user must perform to reach the end goal is described. According to
Osvalder et al. (2008) using an HTA the relations between the different functions or
systems can be seen easily. The HTA in this project were made with the main tasks
listed below:
1. Start and stop the machines or line,
2. Performance of a tool or material change,
3. A common maintenance or sudden service
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Depending on if the focus is a stand-alone machine or a press hardening line some
operations vary.
4.3.4 User needs identification
When the data was collected the user need could be identified together with the
problematic areas for the operator, setter and maintenance & service personnel. By
analyzing and comparing the data found in the documentation, observation and
interviews different structures, patterns and relations were identified. The comparison
of the documentations between the three groups automation & furnace, press &
tooling and line were made to identify if the documentation match or if something is
missing and connect it with the user perspective. The participators got to fill in a scale
sheet where different areas were listed. They gave scores from 1-5 depending on how
good the area was according to the participator. For an example the areas were
regarding the interfaces icons, colors, sizes, text, etc. and the documentation regarding
content, structure, relations between content and figures, and so on. The scale sheet
is seen in appendix 3.
4.4 LITERATURE REVIEW
A literature review was made to gather information and knowledge of the current
situation in todays industry. The focus was on different literature, methods and case
studies regarding usability in industrial environments, interfaces, human-machine
interactions and visual communication. This gave a solid ground for the current state
mapping and analyze and the making of the priority list.
Article research were made from the databases at both Jönköping University and Luleå
University of Technology with keywords connected to communication, usability,
interfaces and interactions. Literature found at Jönköping University library were
prioritized because of the location of the project development. The different searches
were made with a limit to full text, academic journals, English and Swedish as
language and publication dates between 1980-2019. These searches where then
narrowed down regarding publication dates and between 1-3 articles and books
where gathered from each. Other literature used for courses at Luleå University of
Technology were also gathered for this section of the project.
4.5 IDEATION AND RECOMMENDATION
The interviews and observations were summarized, and a priority list was made. The
identified issues were structured after how often they were mentioned and what
number it got in the scale sheet. First all user needs were listed and a discussion of
time for implementation were held with personnel from AP&T. The priority lists
were built from the user needs and was structured from direct implements to long
term improvements and implements. Direct implements mean that no bigger changes
need to be made but the effect on the user is high. It can, as an example, be a small
reprogramming in the interface. Long term improvements and implements is bigger
things that needs to be built or ordered from the subcontractors, like a change in the
operator’s panels. The long-term improvements also consider if education, training
and recommissioning is required. The personnel at AP&T that was helping during
this phase worked at the department of development, software, after market and
mechanical assemblers. These employees could give their opinion on how long
changes for each user need could take, depending on the solution.
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A recommendation plan was made so the project can develop in the future and the
identified issues can be further evaluated and later solved. The plan was made from
the priority list and what the users thinks about the discussed areas in the analysis. The
recommendations for future work were made together with the supervisor at AP&T
with information about already ongoing and plans for improvements.
4.6 METHOD DISCUSSION
When analyzing usability, the tests and investigation needs to be well planned.

“If the project begins with wrong assumptions and faulty premises
about the user, the product is almost guaranteed to have usability
problems later” (Rubin and Chisnell, 2008, page 30).
According to Rubin & Chisnell (2008) the usability of a product depends on when
the evaluation is made, in this case no usability tests has been made earlier. When
conducting and developing the products and interfaces for the relevant machines and
lines they’ve been listening to the customers but have not performed any tests. Rubin
& Chisnell (2008) also describes that if you must execute the tests afterwards you have
to collect an additional amount of information and perform more tests on the users.
For this project, the methods used and the order of the steps could have been
different. Due to the limitation of time for the thesis more methods couldn’t be used,
however, they could have been planned differently. The planning phase with Gantt
schedule and a logbook were well used. The schedule gave an easy view over the
project, phases and the time spent and planned for each, and was easy to update when
needed, as mentioned by Wikberg et al. (2015). The logbook was of good use for
tracking the work and document thoughts, actions and meetings and plan the time
for the next day or week. An iterative design process is of good use in a usability
development project, but also when problems and obstacles occurred, and the project
needed an update.
The gathering of documentation was easy made. But the time spent reading and
analyzing them was more than estimated. During the project the documentation were
updated several times, which made the analyze of it sort of unnecessary work. The
documentation changes almost every time a new product/line is delivered. Here the
focus could have been only on how the customer think of the content and structures,
and only focus on the identified problems, not everything. But due to the obstacles
with the observations this angle was not possible.
When planning for observations and semi-structured interviews the time for each
were underestimated with 30 minutes, at least. This was hard to estimate, because it
is depending on the participant. And given that most customers are abroad the
communications took longer times due to the time differences and some meetings
were outside Swedish office time which, in some cases, affected the outcome and
schedule. The right persons at the customers companies were not easy to get a hold
of which was not considered at the start, and to be able to plan and conduct a visit
was not made in a day. Here was the time and cost a limitation. The focus was on a
press hardening line, but only one company in Sweden has one up and running. The
other ones are in southern Europe, North and South America and China. In southern
Europe and in China the workers don’t speak English which affected the possibility
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to perform an interview over the phone with a third part as an interpreter. And, a
visit to these companies was a limitation due to their locations. That’s why most of
the current state mapping was made here at AP&T with in-house personnel and the
observations and interviews at the company located in Sweden.
The literature review could have been more focused on real time cases to facilitate
the project due to the non-existing pre-tests with the users. This could have helped
when observing and interviewing the users.
Ideation and recommendation are for future work, but the part where the priority
was made could have looked completely different. Here the guidelines came from
personnel at AP&T, which could be biased or affected by personal interest. The list
focused on time and effort, but also on what the users think. To be able to structure
the order according to the users the usability aspect was kept in mind.
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Results
This chapter contains a description of current state and results regarding the identified
problem areas. First the current state is presented followed by an analysis of it. The
state is described with focus on the different stand-alone machines and the press
hardening line regarding the operator, setter and maintenance & service technicians
work tasks. The results of the identified problem areas will be listed after what the
users think and later a priority list was made with focus on implementation
possibilities.
5.1 CURRENT STATE
AP&T are world leaders in solutions for efficient metal forming. They strive to make
their customers highly competitive by providing productive solutions and products
for metal forming based on their world-leading technology. AP&T constantly aims
to achieve the highest possible level of customer satisfaction and security by offering
a high degree of availability and solutions for which they are fully responsible. With
this the concept One Responsible Partner® was created.
One Responsible Partner® have five cornerstones as seen in Figure 5.

Figure 5. AP&T's concept One Responsible Partner.

The modular-based system has proven better quality and availability in AP&T’s
products and solutions. To have the competence in-house permits AP&T to stay
ahead of the competition and offer long-term high-performing solutions. With their
focus on selected niches they continue to improve their expertise in order to deliver
solutions based on the latest know-how and technology. AP&T is a global company,
and they support their customers wherever they are or choose to establish their
business. To have personal contact at all levels and fast access to relevant information
and support is a benefit for both the customer and AP&T.
All of this contributes to the focus area: customers and their personnel. The users are
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the center of AP&T and so should the usability. The happier user – the happier
personnel – the happier customer – the happier AP&T. This project aims to find areas
that can be improved from the usability aspect with the operator, setter and
maintenance & service personnel as users.
Below is an introduction of the different machines, tools and press hardening line and
how they are managed by the operators, setters and maintenance & service personnel
today. Included are the documentation that accompanies the machines and the
interface used.
5.1.1 Documentation
With all machines purchases an instruction manual is accompanied. The instruction
manual is a combined term for the four documentations listed below.
- Operator’s manual
- Maintenance & Service
- Alarm management
- Technical Documentation
For this project the manuals for the operator and the maintenance & service are of
interest. The documentations are similar for the SpeedFeeder, Multi-Layer Furnace,
FT-press, BBQ-press and the press hardening line. The documentation for the tooling
is not built the same way as for the other machines. The handling of the press
hardening tool during production (such as tool changing) is described in the FT-press’
and BBQ-press’ operator’s manual while the maintenance & service is included in the
technical documentation for tooling and will not be evaluated. Documentation
regarding grippers for SpeedFeeders is more of a composition with technical data,
electricity and spare parts and will not be evaluated either.
Operator’s manual
The operator’s manual is aimed to people who are programming and running the
machine during production, and contains the following information:
- Safety
- The machine’s operator terminal and device
- Operating instructions
- Alarm Management
- Recipe management
- Programming
- User management
- Maintenance and Service
The safety instructions for each product and solution differ depending on the product.
In general, it contains all necessary safety descriptions regarding handling of the
product itself or when working around it. The maintenance and service section
contain the daily work and controls that the operator may handle during production.
Maintenance & service manual
This manual is primarily aimed to the personnel responsible for maintaining,
troubleshooting and repairing the machines. The manual contents differ for the
machines but they all include; safety, preventive maintenance, mechanical design and
some instructions.
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The big difference from the maintenance section in the operator’s manual are that it’s
focused on maintenance that can’t be carried out during production and need special
knowledge.
5.1.2 Human-machine interface
Every machine, both stand-alone and in lines, are controlled with the mobile panel
or the operator’s control panel connected to the machine, both have the LOGOS 3
interface software which is called HMI.
Every machine is delivered with a control panel with a terminal (optional for MultiLayer Furnace and SpeedFeeder) and a mobile panel. The press hardening line has a
special main panel where all component machine’s panels are gathered and can be
controlled. Figure 6a is one example for a press hardening line main panel and 6b is
a closeup on the operator’s panel.

Figure 6a. Press hardening line main panel, 6b: A close up on the panel.

The operator’s panel are design the same as the line is structured. If the line is built
in the order Shutter (SH), FurnaceFeeder (FF), Multi-Layer Furnace (MFL),
SpeedFeeder 1 (SF1), press and SpeedFeeder 2 (SF2) so is the operator’s panel. The
buttons and functions for the line is always placed below the other machines in a row
instead of a column, as seen in Figure 6. The operator terminal and mobile device
have the same foundation with the Siemens Simatic HMI with AP&T’s LOGOS 3
software for all machines and lines, but what is visualized on the screens differ. The
system for the machine and functions are described in the Operator’s manual for each
product.
Operator’s control panel
The operator’s control panel can be designed as seen in Figure 6a for a line or the
terminal can be separate from the panel which is normal for stand-alone machines.
The design will vary depending on machine, line or if the machines are programmed
together with other machines from other manufacturers. This panel is used when
starting, stopping, controlling, connecting and programming of the machine or line.
Mobile panel
The mobile panel, seen in Figure 7, is a microcomputer adapted for industrial use
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with a touch screen and function keys for emergency stop and key switch. The main
use for the mobile panel is to manage the individual machine. An example is when
programming new axis positions, parking position or do some gripper change with a
SpeedFeeder.

Figure 7. The mobile panel with its different functions (AP&T, 2018).

The different areas are described in Table 2. All mobile panels have the same area and
function key design.
Table 2. Description of the different areas and functions on the mobile panel.

Position

Description

Function

1 (left)
1 (right)
2 (left)

Screen name
Key switch
Work area

2 (right)

Hold-to-run device

3 (left)

Functions buttons

3 (right)
4

Emergency stop
Function key area

5

Function buttons

6
7
8
9

Alarm area
Motors on/off
Override = 0%
Override function

Corresponds with the machine it’s connected to.
Key switch that need to be turn on for the panel to work.
Different windows are shown in the work area and includes fields for input
data.
A safety measure that needs to be pressed down when managing the
machine.
Used to open menus and activate functions. These functions are always
shown, and the active menu are marked blue.
A function that will stop the machine instantly.
Shows which functions the keys F1-F8 currently possess. These functions
vary between different menus.
Same as for no. 3. The function of the keys varies between menus. If there
is no icon, the key has no function.
The most recently generated alarms are shown in this area.
K1 key is used to start or stop motors.
K2 key is used to set override to 0%.
Function to open the override scale.

Icons
Standard icons are used for every panel, screen, dial etc. and does not vary
depending on machines or if it’s a line. The ones that are the same on mobile and
operator’s terminal are shown in Table 3 and the icons for the control panels are
shown in Table 4. The specific icons used for each machine is presented in each
manual.

33

Table 3. Standard icons for AP&T mobile panels and operator's terminal.

No.
1

Icon

Name

Description

K1 – Motors on/off

Used to start/stop motors/engines.

2

Main screen

Press this to go back to main screen.

3

Status

The conditions for the machine to be run.

4

Configuration

Possible to make some configurations.

5

Alarm list

Contains all alarms, warning and messages.

6

Cycle start and stop.

Instead of using the control panel you can initiate
home position and cycle start and stop from the
mobile panel.

7

Manual/Automatic mode.

Press this to switch between manual and automatic
mode.

8

Speed

9

K2

Shows the current speed as a percentage of the set
speed. Used to open the override function and
change the speed.
Used to set override to 0%.

10

Reset

Used to reset the alarms on the machine.

11

Parking

Used to drive a SpeedFeeder to parking position.
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Table 4. Icons for the control panel for each machine.

No
1

Icon

Name

Description

Key Switch

Used to turn on and off the panels
connected to the machines or the entire
line (System OFF-ON).

2

ON/OFF control

Used to turn on and off the machines.

3

Reset

Reset alarms in a line panel.

Reset/Force start

Reset alarms in a machine panel and
Force start for the machine.

4

Cycle stop/start

Used to stop the machines after its cycle
and to initiate locking/unlocking and
resetting of different actions.

5

LOCK OUT

Used with personal padlocks for safety
when service or maintenance work is
made.

6

Run mode

Connected to the press (including when
in a press hardening line). 1: Slide
blocking, 2: Manual mode, 3: Automatic
mode, 4: Tool change.

7.

Emergency stop

Used for emergency stops that will stop
all machines and line functions.

The different icons will be mentioned by their name listed in column 3 during the
project.
Colors and fonts
The colors used for the panels and screens are a standard for A&T and falls naturally
for the human mind set, disregarding where in the world the panel are purchased.
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The colors are green, red, yellow, gray and white. Green to indicate
“go/start/initiate”,
red
for
“stop/off/emergency/alarms”,
yellow
for
“reset/warnings” and white and gray as base colors.
5.1.3 The press hardening line
The press hardening line (further called PH-line) seen in Figure 8 consists of several
different units which together form the line. The units are for example a Destacker,
FurnaceFeeder, Multi-Layer Furnace, SpeedFeeder, Shutter, press, exit conveyor,
controls and safety devices.

Figure 8. A press hardening line made by AP&T (AP&T, 2016).

The press hardening line is designed to produce press-hardened metal details and is
following these principal steps
1. De-stacking plates from the customer’s load carrier
2. Heating of the plates to the correct press temperature
3. Pressing and hardening
4. Outfeed of finished details
The PH-line is divided into different safety zones, one example of a line and its safety
zones are seen in Figure 9Figure 8. Often, they are divided between the machines
which make it possible to access different zones during production.
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Figure 9. Safety zones for one production line design (AP&T, 2018).

The different safety zones in Figure 9 are marked with green lines. ZA is a Destacker,
ZB is the first SpeedFeeder (SF1), ZC is Press 1, ZD is the second and third
SpeedFeeder (SF2, SF3) and the shutter, ZE is Press 2 and the zone ZF is peripherals
to the line.
As an example, if you are going to change product in the line you need to change
grippers in all SFs. So as the last cycle is done by SF1 you can access that zone (ZB)
and continue to produce in other zones so the production doesn’t need to be shut
down. When you’ve changed the gripper in SF1 you can restart it and it will then
start when the cycle for the machine in front is done. At the meantime you can
continue to change grippers in SF2 and SF3 (ZD). To have different safety zones
makes it possible to do different settings, service and tool change without affecting
the production largely, if any.
From an operator’s point of view
To run a press hardening line there are a few steps to manage, which is seen in Figure
10. All step that’s mentioned below is made from the PH-line operator’s panel if
unless otherwise stated.
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Figure 10. HTA for the line operator.

Step 1 - Start panels; in this step the operator turns the Key switch on the line
to [1] and then the same with ON/OFF Controls on each machine to start the panels.
Step 2 - Reset line; when the panel is turned on and any alarms occur the Reset
button is lit for the machines and line. The operator controls the alarms in the Alarm
list and reset these by push the separate reset buttons or the one on the line to reset
them all at once.
Step 3 - Turn on engines; the operator presses the Start pump motor/Unit ON
button and all the engines in the line is started. In this step the furnace is already
started a couple of hours before, but if not, the operator must wait ~6 hours before
proceeding the startup (further reading under chapter 5.1.4).
Step 4 - Unblock slide; in this step the operator must unblock the safety that
prevent the slide in the press to be driven down during production stops. The
operator has to turn the Run mode to manual [2] and then turn the Cycle stop/start
to [1] to initiate unblocking of slide. This step can be overseen in some lines and the

operator can jump right to step 5.

Step 5 - Automatic mode; the operator turns the Run mode to automatic [3]
on the press’ panel to initiate automatic mode for the line.
Step 6 - Line option; this step is made to connect all machines in the line to
automatic mode and is made by pressing the Automatic button on the line panel.
Step 7 - Line cycle stop/start; to initiate start mode in the line the operator
turns the Cycle stop/start to [1] to initiate home position in the machines. While the
machines are turning to its position the cycle stop/start buttons on each machines
panel are blinking fast and turns to slow blinking when ready for start. The operator
then turns the dial once again to [1] for start. If there isn’t an automatic material feeder
in the line step 8 needs to be made.
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Step 8 - Manual start; if the materials are fed
manually the machines starts from the shutters panel that is
placed by the safety gates nearby the Shutter, see Figure 11.
The operator then has to feed the Shutter with materials
and when the POS. light is turned on he start the process
by press START on the panel and continue to feed the
Shutter materials.
Step 9 - Stop the line; this process is almost as if you
should do step 1-8 the opposite way. Either you stop
feeding the Shutter with materials and the line will stop
automatically machine after machine when it runs out of
materials. If the line contains an automatic material feeder
the stop is initiated by turning the Cycle stop/start to [0]
and the machines stops after its cycle. In both cases, the Run
mode on the press’ panel is turned to [1] and the Cycle
stop/start on the line is pressed to block the slide. Then in
step 9.4 the engines on all machines are turned off by
pressing the Stop Pump motor/Unit OFF and turn the
ON/OFF Control to [0] to stop all machines.
Figure 11. Panel for Shutter.

The steps described above are made for every start and stop by the operator, which
includes before and after the work that the setter and maintenance technician
performs. Further on the tasks that the setter and maintenance technician perform are
summarized.
From a setter’s point of view
Figure 12 describes the step needed to manage to do a tool change, as an example for
the setters work.

Figure 12. HTA for the setter in a press hardening line.

As for the setter all actions are made from the line operator’s panel unless otherwise
mentioned.
Step 1 - Tool preparation; see chapter 5.1.8 Tooling and grippers.
Step 2 - Line preparation; is managed by the operator described above. The
step 2.3 marked with yellow outlines, turn of the engines, does not need to be
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performed during tool change, only if there are work that include any hydraulic or
electricity settings.
Step 3 - Open safety gates; the safety gates nearby the concerned machine are
then opened by the setter. The gates will not be opened if the machines are still
running in the area which is a safety programming made by AP&T. First the setter
must order open gates by pressing the Open gates button and the button starts to blink
fast. When the light on the button is turned constant the gate opens and the setter
takes the operator key from the line panel, gate panel or hang the padlock on the
gate.
Step 4 - Tool change; this is different depending on what tool that need to be
changed. See tool change according to SpeedFeeder under chapter 5.1.5 SpeedFeeder
and according to FT- and BBQ-press under chapters 5.1.6 ODEN-FT press and 5.1.7
Servo Hydraulic Press.
Step 5 - Close safety gates; in the different safety zone there can be hard to see
every corner from outside the gate so these zones are equipped with extra Reset gates
buttons inside that needs to be pressed before the setter can request it from the outside.
The setter first presses the button inside the gates and then steps outside, takes the
padlock, closes the gate and resets it from the outside. The setter has a couple of
seconds to reset it before it needs to be reset from the inside again. This is a safety
measure made by AP&T to avoid personal injuries. When the light stops blinking the
gates will be locked and the setter put’s back the operator key in the gate panel.
After the tool change the setter changes the recipe through the line’s operator’s
terminal (step 6). Then the operator steps in and restarts the line again (step 7).
From a maintenance technician’s point of view
The steps taken when the maintenance technician is maintaining or repairing
anything in the line are similar to the steps taken by the setter. But in this kind of
work the LOCK-OUT must be used. The operator gets a warning or an alarm, stops
the line and contacts the maintenance technician. When the technician arrives, he
places his padlock in the LOCK-OUT and then carries out the work. When the
work is finished the padlock is removed and the operator restarts the line. Every time
any maintenance or service work is made the technician must place his padlock in
the LOCK-OUT, otherwise no work with the machines are allowed.
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5.1.4 Multi-Layer Furnace

The Multi-Layer Furnace is a
furnace with seven airtight
hatches. In Figure 13 the MultiLayer Furnace is presented. The
SpeedFeeder robot that feeds the
furnace with blanks is called
FurnaceFeeder and is a special
kind of SpeedFeeder, described in
chapter 5.1.5.
The handling of the Multi-Layer
Furnace is typical for the work or
service that need to be done. The
overall handling is only to turn on
or of the engines and the heat. The
machine is always on, same for the
heat, as long as the line is
producing.

Figure 13. AP&Ts Multi-Layer Furnace (AP&T, 2018).

From an operator’s point of view
The furnace can’t be run without being connected to a line. When so, the operator
starts the furnace by switching a Heat ON button and the furnace is heated up. The
furnace takes about 6 hours to heat up, depending on the temperature in each cavity,
and at least 72 hours to cool down. Due to the long heating and cooling hours the
machine is not shut down during a production stop. The recommendation is to turn
of the furnace during longer stops than 5 days. If the PH-line is ever stopped with
the emergency stop on the line panel – so is the furnace, but not if any other
emergency stops are used that is only connected to the specific machine. In other
words, the operator controls the furnace by controlling the line.
From a setter’s point of view
A setter doesn’t do anything “physical” to the machine. The setter only controls the
temperature in the cavities during changes in the recipes, described in chapter 5.1.9
Recipe.
From a maintenance technician’s point of view
The maintenance & service technician’s work is depending on what kind of
maintenance and service that need to be made. If there are any problems with the
element cells in one cavity the operator just turns it off and rest of the machine
continues to produce. But if any of the water-cooling systems brakes the machine
stops by itself so no overheating will occur. The technician can’t perform any service
until the machine is completely cold, which is after 72 hours. Afterwards the operator
turns on the machine and after 6 hours the machine is warm enough to produce.
If there is any problem connected to the servo driven arms or the cylinders the
machine is just stopped, locked with a key switch and then fixed by the technician.
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The kind of maintenance work that’s named in the Maintenance & Service manual
is made the same way, by stopping the machine with the key switch. But when it
comes to lubrication or other work with the hatches different safety regulations must
be followed.
5.1.5 SpeedFeeder
The SpeedFeeder seen in Figure 14 is built with a modular system, just like the other
machines and lines produced by AP&T. The X-beam is an optimized aluminum
profile with horizontal stroke
length with several functions and
integrated rack that is linear;
which gives a low weight, small
dimension and is easy to change.
The SpeedFeeder is also driven by
the LOGOS 3 interface. If the
robot is made for destacking
blanks from the load carrier into
the line the machine is called
Destacker, if it’s made for feeding
blanks in and out of a furnace it’s
called
FurnaceFeeder
(as
mentioned earlier) and if it’s made
for pick and place the blanks in the
Figure 14. AP&Ts SpeedFeeder (AP&T, 2018).
press it’s called a SpeedFeeder. The
SpeedFeeder design depends on the area of use but is handled similar from an
operator, setter and maintenance technicians point of view. Overall the machine will
be called SpeedFeeder but depending on the area in focus it can be called otherwise.
The SpeedFeeder cover different weights, stroke length and gripper length and is
designed as six standard sizes. There are different grippers that can be used with the
SpeedFeeder due to the gripper bracket. It can be claws, suction cups or magnets
depending on the product and the area of use. The machine does not come with a
separate operator panel as a stand-alone machine, in this case it’s delivered with a
mobile panel that includes the functions that’s originally divided in the terminal and
panels in a PH-line.
From an operator’s point of v iew
The mapping you see in Figure 15 is the HTA with the steps on how to control the
machine.
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Figure 15. HTA for a SpeedFeeder operator.

For an operator there are three steps to manage, four if you initiate a forced start.
Step 1 - Start the engine; the operator turns the ON/OFF Control dial to [1]
and press the Start pump motor/Unit ON to start the engine. The operator must reset
the alarms (if there are any) by turning the Reset/forced start dial to R.
Step 2 - Start the machine; in this step the operator presses the
Manual/Automatic button to initiate automatic mode and the SpeedFeeder is now
loading the recipe. When the automatic mode is initiated (the button is lit) the
operator turn the Cycle stop/start to [1] to initiate start. If the dial is blinking the
machine is moving to its home position and when it shines constantly the machine is
ready for start. The operator then turns the Cycle stop/start dial to [1] again and the
machine is moving.
Step 3 - Stop the machine; to initiate a controlled stop the operator turns the
Cycle stop/start dial to [0] and the machine stops after its cycle. If the operator has to
force a stop the emergency stop or the Manual/Automatic button is used.
Step 4 - Forced start; the SpeedFeeder will not start if it must wait for the
machine before. But if the machine needs to start before the other machines the
operator can force it to. It is done after the Cyclic stop/start dial is turned twice to [1]
and the machine is not moving. The operator needs to turn the Reset/Force start dial
to the left for three seconds and then the machine will start.
From a setter’s point of view
What steps the setter that will change the gripper is depending on the SpeedFeeder.
If the SpeedFeeder is designed as a FurnaceFeeder the gripper change is made
automatically. The operator initiates the gripper change by using the mobile panel
and the work made by the setter is to place the padlock in LOCK-OUT and change
the gripper chart and then remove the padlock again. If the robot is a standard
SpeedFeeder the operator parks the robot and the setter uses the LOCK-OUT as
described and changes the gripper manually.
When the gripper is changed, independent of robot design, the setter changes the
recipe in the terminal screen and then the operator restarts the machine.
From a maintenance technician’s point of view
The work for a maintenance technician is similar to the other technicians for the
other machines depending on what kind of work that needs to be proceed. If the
machine is stopped by itself during a cycle or if an alarm goes off the operator contacts
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the technician and stop the machine, if it’s still running. If any electrical or mechanical
work will be made the engines must be stopped before the technicians uses the
LOCK-OUT and enters the zone. After the repair or maintenance, the setter removes
the padlock and resets the machine, so the operator can restart it.
5.1.6 ODEN-FT press
The ODEN-FT press (further called FT-press) is a Flexible all-round press, see Figure
16.
The FT-press is constructed for press
operations with higher tonnage and
larger press beds. The frame is made
by a four-column design which allows
a
wide
range
of
cylinder
configurations. Press force range is up
to 50 000kN and press bed size is up
to 5 000 x 2 500 mm. The press bed
is made of solid steel and attached to
the bottom part of the frame.
The top part is the service platform
and it is covered by wall panels that are
sound isolated in order to decrease the
sound level. The platform contains the
Figure 16. AP&Ts ODEN-FT press (AP&T,2018).
hydraulic systems, cylinders, filter and
cooling devices as well as the oil container. The hydraulic system is based on the load
sensing principle which gives the advantage that several functions can be activated
simultaneously and yet be possible to individually set flow and pressure. There are
one to five standardized cylinders with zero leakage pipe connections that gives
minimized vibrations due to the material and the packing inside. The number of
cylinders vary depending on how much press force that are required, fewer cylinders
equals lower press force.
With the press an operator terminal that consists of a control panel and a Box-PC
with touch screen for programming, troubleshooting and some service of the press is
always accompanied. The press has many options that can be made, for example a
cushion, dampers, side guards, automatic tool clamping etc. But the extra options do
not change the overall use of the FT-press.
From an operator’s point of view
The mapping you see in Figure 17 is the HTA with the steps on how to start and
stop the machine.
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Figure 17. HTA for an FT-press operator.

There are four main events for the operator.
Step 1 - Start the engine; the operator needs to turn on the engines by turning
the key switch to [1] and then push the ON/OFF Control button. If any alarms occur
the operator will reset the alarms in the alarm section.
Step 2 – Preparing the machine; which is to turn the Run mode to auto [3] and
turn the Cycle stop/start dial to [1] to unblock the slide and put the machine in start
mode. In this sequence the machine loads the recipe.
Step 3 – Start the machine; When the machine is in start position the operator
turns the Cycle stop/start dial to [1] again to start the press.
Step 4 – Stop the machine; Here the operator first initiates a stop by turning
the Cycle stop/start dial to [0] and the machine stops after its cycle. After that the
Run mode is turned to slide blocking [1] and to initiate it the operator turn the Cycle
stop/start dial to [1]. Now the machine is stopped.
Step 5 – Forced start is only used when the machine is connected to two
SpeedFeeders (or other robots), one in front of and one after, and have been stopped
during a cycle. In this case the Reset/Forced start dial is turned to the right. As an
example, the forced start can be used when there are materials in the press already
which will be pressed before the cycle will start automatically again.
From a setter’s point of view
The setters work may vary depending on the degree of automation the press has. The
preparation of the press hardening tool is described in chapter 5.1.8 Tooling and
grippers. When it’s time for tool change the operator turns the key switch on the
press-panel to tool change and the press is driven to the right position. The setter
then starts the tool change by using the mobile panel.
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Figure 18. HTA over FT-press tool change made by a setter.

In Figure 18 the steps necessary to complete the tool change is presented. In the
mobile panel the setter follows the descriptions seen in the pale blue area in Figure
19.

Figure 19. Tool change descriptions in the mobile panel (AP&T, 2018).

The steps marked with yellow outlines in Figure 18 is optional depending on the tool
and if it contains any parking blocks. Another thing that is manually handled is the
disconnection and connection of hoses for hydraulic, electric and pneumatic during
the tool change. When the new tool is connected and the change is done the setter
changes the recipe in the terminal screen and the operator restarts the press.
From a maintenance technician’s point of view
The maintenance technicians work varies depending on the machine, what to do, if
there are some standard service or if a problem has occurred. One operation that will
happen for the maintenance technician at the FT-press at several points during its
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lifetime is the change of oil filter. When the oil filter is 75% clogged an alarm on the
operator panel is trigged and the maintenance technician is contacted. The operator
then stops the machines and turns off every engine. The technician then uses the
LOCK-OUT, enters the safety zone and changes the oil filter. When the work is
done, he removes the padlock and resets the machine. The operator then restarts it.
5.1.7 Servo Hydraulic Press
A Servo Hydraulic Press (further called BBQ-press) means that control valves are
replaced by servo motors and speed, position, and force is controlled by the
pumps/motors/drives.
Each
cylinder in the press is a
complete servo axis and the
system is a closed loop. The
advantages with the servo
hydraulic solution is that the
press (or line) works with high
number of strokes per minute,
with low energy consumption
and with high availability since it
can process different materials.
The cycle time will be reduced
as well, which is made possible
by increased speed, higher
accelerations
and
better
synchronization
with
the
automation.
This
happens
regardless of oil temperature and
changes of ambient conditions.
Figure 20. AP&Ts Servo Hydraulic Press (AP&T, 2017).
As seen in Figure 20 the machine is similar to the FT-press, but in this figure the front
and back guard is missing because the press is designed so that the SpeedFeeders can
be assembled onto it instead of beside.
The work made by the operator and maintenance technicians are similar to an FTpress. The difference here is for the setter regarding the change of recipe. The recipe
is not changed afterwards, it’s performed during the tool change instead. This because
some of the configurations for the press can take longer, depending on the settings.
5.1.8 Tooling and grippers
The tooling section will be structured different than for the other machines. This
because no actual work is made on the tool while it’s in the machine, so the work
described here are the preparation before and after the tool changing sequence and
preventive maintenance for the press hardening tool. The technicians are only
controlling the tool in intervals given by AP&T and is described in the manuals that
accompany the machines. Therefore, no maintenance work will be described for the
press hardening tool or grippers.
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The press hardening tool
AP&T manufactures tools for forming most products and they has developed its own
tooling concept for press
hardening,
hot
forming
aluminum,
ventilation, roof
drainage and heat exchanger
plates. The right tooling creates
the conditions needed for high
quality, repeated accuracy and
productivity. In Figure 21 you can
see one example for a press
hardening tool.
Every tool is built with same kinds
of modules but there is not one
single tool that is the same. The
modular concept is easy to
disassembly and the different
standard parts is available
worldwide. Every tool consists of
a lower and an upper part, where
the upper part is to be locked in
Figure 21. One of AP&Ts press hardening tools (AP&T, the press slide and the lower part
2018).
in the tool bed. The design and
content for the upper and lower
part will differ, depending on the product, press and degree of automation. In Figure
21 you can see the red parking blocks that was mentioned under the tool change for
a press that prevent the tool parts to rub against each other.
From a setter’s point of view
The press hardening tool preparation before and after the tool change are seen in
Figure 22.

Figure 22. Tool preparation made before and after tool change in a press.

Step 1 - Control cleanliness; First step in the tool preparation are to control
the cleanliness so no problems or damages can occur during production on either
the tool or product.
Step 2 - Place tool; this is only made if the tool is moved from the tool bed for
further controls of maintenance. The setter places the tool on the tool bed after the
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control and make sure that the rings is placed correct. Then the setter fastens the tool,
so it can’t be moved on the tool bed. After change the setter does the opposite loosen the bolts and then removes the tool from the tool bed (if further controls or
maintenance work is to be made).
Grippers
Regarding the SpeedFeeder grippers the work needed for an operator, setter and
maintenance technician is depending on the extent of automation and what the
SpeedFeeder is designed for (FurnaceFeeder, regular SpeedFeeder etc.). The operator
does not do any work on the tool during production and the setter will perform the
gripper change manually or with the mobile panel if the change is automated.
From a setter’s point of view
The preparation for a SpeedFeeder tool change is similar to the press hardening tool,
but it will differ depending on the tool. A control is made before and after the change,
but no fastening is made until the actual change. If the SpeedFeeder is moving the
blanks into and out of the press the tool change is made manually, and the setter needs
to open the safety gates and replace the existing tool with the new ones. Depending
on the tool the setter only needs to remove some electrical connections and in other
cases the setter also needs to stabilize or loosen it with some screws. In other cases, as
for the FurnaceFeeder, the change is automated and the setter only initiates the
change in the mobile panel and changes the charts.
When the gripper change is made the setter may need to do adjust the recipes. This
is made in the mobile panel in the sequence tab seen in Figure 24 under chapter 5.1.9
Recipe.
5.1.9 Recipe
Recipes are made by the setter for the PH-line, SpeedFeeder, presses and the MultiLayer Furnace. The furnace recipe are settings for temperature, time and activation
for the cavities.

Figure 23. The HMI for a Multi-Layer Furnace (AP&T, 2019).
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The different cavities can have different settings due to material change during the
day, the capacity in the line and if anything is broken and the setter need to turn off
some of the cavities. If there are any material changes the different settings are made
earlier so the furnace cavities are at the right temperature when the change is made.
To make this changes the setter goes to the page seen in Figure 23 above and change
the degrees.
The other machines (SpeedFeeder and presses) needs recipes for moving, grapping,
loosing, waiting, pressing, air, hydraulic, and so on. When the commissioners at
AP&T have installed the SpeedFeeder and presses a standard recipe are handed over.
The setter has to control and adjust some of the settings made so the machine works
as planned. The time and actions for this are depending on what to produce. Below
is a description of the steps that the commissioning engineers at AP&T are taking to
create a recipe for the SpeedFeeder and the BBQ- and FT-press. The chapter ends
with a description of how to load a line recipe.
SpeedFeeder
The thinking process when creating or adjusting a recipe is based on the drive pattern.
What is the machine going to be used for? In Figure 24 a sequence is presented. In
this sequence there are four steps for the SpeedFeeder. 1 – start position, 2 – move to
object, 3 – lift object, 4 - place object and then start over.

Figure 24. The sequence screen for a SpeedFeeder (AP&T, 2018).

The current location for the SpeedFeeder is displayed in the green boxes and the
white boxes show the recipe position for the active step in the recipe. When making
a recipe there are six original steps that the commissioning engineer and setter when
adjusting the recipe are going through.
Step 1 – Positioning of the driving pattern. The setter starts by jogging (moving
in small steps) the SpeedFeeder in position by hand, by using the mobile panel. When
the machine is in the desired location the setter teaches (sends) the x-, y- and z-values
to the recipe in the operators main terminal and then moves to the next wanted
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location and does the same, and so on. When the driving pattern are made (in this
case four positions) step 1 is finished.
Step 2 – Test drive; To make sure that the locations are correct the setter tests
the recipe by driving it in slow speed.
Step 3 – Adjustments; If there are any needs for adjustment the setter does it
here. When using the teach-mode the positions can be down on tenths of a
millimeter, which is not desirable. The setter needs to adjust this in the recipe in the
operator’s main terminal.
Step 4 – Add grippers; To activate grippers the setter turns to the base data slide
in the operator’s terminal and choose it from the icon seen in Figure 25.

Figure 25. Activation of grippers in HMI for SpeedFeeder (AP&T,2019).

Step 5 – Sequence I/O’s; This it made in the recipe in the operator’s terminal,
see Figure 26.

Figure 26. Recipe for SpeedFeeder in the terminal (AP&T, 2018).
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Here the different recipe steps for the SpeedFeeder are named and inputs and outputs
are connected. The outputs are demands of what is happening in the step (for example
part picked), and then the movement from the current position are made. The input
is the demand that need to be fulfilled before the recipe can continue to the next step
(for example a material needs to be in position for the SpeedFeeder to pick it up).
When any of the I/O’s or grippers are activated the symbol marked with a blue square
in Figure 26 are turning dark.
Step 6 – Finished; In this step the setter test drives the machine to ensure that
the different inputs and outputs are correct.
When connecting inputs and outputs the steps in the recipe are increased. As seen in
Figure 26 above the difference between step 3 and 4 are only in z-direction and with
the I/O-symbol. This indicate that from step 3 the SpeedFeeder are moving down
and one I/O are activated during the move. When in the sequence where the gripper
is activated can also be seen in the mobile panel screen in Figure 24.
Presses
The description for how to do a recipe are described in the Operator’s Manual for
both presses. The procedure is:
Step 1 - Set base data. This is where the setter makes the necessary settings for the
recipe. The setter needs to set the max. limit position for the cylinders, and the values
for the speed and force. Also, the output values for the base data and the supervision
values for the press needs to be set.
Step 2 - Create a sequence. The sequence is made from the Recipe sequence
window and an instruction for creating a simple sequence are described in the manual.
As seen in Figure 27 there is different steps to consider when creating a sequence.
There are sequences for the cylinders, the slide and other functions depending on the
tool and when the press is delivered the commissioners from AP&T are making the
basic sequences that the setters may need to adjust.

Figure 27. Sequences for a press recipe (AP&T, 2018).

Step 3 - Create a new recipe. When the setter has set the base data and
created a sequence a new recipe has been made and is saved as a new recipe.
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Line
The recipes are made for each machine, as described above, but are connected to a
line-sequence in the line recipe by the setter. As seen in Figure 28 the different
machines that are included in the line is presented. Each machine (and line) can have
different recipes and the active recipe are displayed in the green field numbered 1 and
2 and if you want to change to a new one the chosen recipe is displayed in the white
ones (numbered 3 and 4).

Figure 28. Recipe window for line in HMI (AP&T, 2018).

When the setter designs a line recipe he doesn’t have to include all the machines. As
presented in the configuration screen in Figure 29 the area numbered 2 are the
different machines in the line and if they are checked (numbered 1) they are included
in the recipe named in the blue box.
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Figure 29. Recipe configuration window in HMI (AP&T, 2018).

5.2 CURRENT STATE ANALYSIS
The analysis was made after the mapping of current state and is divided into
documentation, Human-machine interface (LOGOS 3), introduction and education,
mobile panel, operator’s panels, machine and tool specific, and recipes. The
documentation section is divided into the three groups mentioned in the
introduction; automation, press and line. The analysis was made by observing and
interviewing operators, setters and maintenance technicians at AP&T customers. Also
interviews with commissioners at AP&T were made and is included in the chapter as
well.
5.2.1 Documentation
The Machine Directive 2006/42/EG (2006) mentions restrictions about manuals. It
says that with all machines a manual must be included and that they need to be marked
with either “original instructions” or “translation of the original instruction”, which
they are at AP&T. Regarding the drafting of instructions they say that the contents
of the instructions must cover not only the intended use, but also take into account
of any reasonable foreseeable misuse of it. The contents of the instructions seen in
§1.7.4.1 in Machine Directive are mentioning the different parts that need to be
included in a manual, but there is no structure of the content, which AP&T designed
for themselves by separating the manuals into operator’s manual, alarm manual,
maintenance & service manual, and technical documentation. Some alarms,
maintenance and technical parts are described in each manual, which is because of
the directives in the Machine Directive.
Below is the documentation analysis for the different departments and included are
the result from the interviews and discussions regarding the machines that the
customers have purchased.
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Automation
As mentioned, the Multi-Layer Furnace doesn’t have a separate operator’s or
maintenance & service manual. This because it can’t be driven as a stand-alone
machine. The manual for the furnace is therefore named Mechanics and Maintenance
& Service manual and includes information about safety and lubrication, a
maintenance plan, cleaning advises, instructions for adjustments, replacements,
temperatures and other mechanical parts.
The SpeedFeeder on the other hand, can be driven as a stand-alone machine. Even
so the manuals lack the “how-to” descriptions. It is a description on how to start it,
but not how to program or handle it during gripper change. The later documentations
are better, but not yet great according to the operators and setters. They think that
the documentation needs to be less complex and have better description for
adjustment in production and programming. Regarding the maintenance section it
includes daily and interval checks both for the SpeedFeeder and the gripper and a
maintenance plan describing what needs to be done and when.
According to the maintenance and service technicians the manuals for maintenance
and service is of good use for both SpeedFeeder and Multi-Layer Furnace. The
manuals include replacement and adjustments for suction cups, rack plates, belts,
cylinder sections, transmission and battery. Even a section of troubleshooting for the
vacuum system are included in the maintenance manual for the SpeedFeeder. The
checklists, for both machines, are appreciated by the users, but they would like to
have more pictures on the included parts.
Press & tooling
The users think that the manual is containing everything necessary, but it is still too
complex in some areas. There is one bigger difference between the BBQ-press and
the FT-press. There are no content of “machine recipe” in the BBQ-press manual.
This chapter includes descriptions of functions and icons in the different windows.
Also, descriptions of positions for the cylinders, slides and the press in general are
presented in that chapter, which the setters work is depending on. The press manual
is also lacking a description for tool change.
The press hardening tool does not have any Operator’s or Maintenance & Service
manual because of the description of handling the tool during production is
mentioned in the press manuals. The only separate manual at hand is the technical
documentation that includes some maintenance descriptions. The users don’t have so
much to say about this manual, but as a summary they say that they appreciate the
checkpoints and disassembly/assembly descriptions. The disassembly/assembly
descriptions could be more detailed when it comes to the cavities and “daily
maintenance” checks, which is one thing that some interviewed maintenance and
service technicians agreed on. They also said that there is maintenance control that is
required, but not yet described in the manual for the press hardening tool. This
maintenance work is mapped in appendix 4.
Press hardening line
The PH-line manual includes general information but also machine-specific
information. According to the operators and commissioning engineers this is more of
a description on what you see on the terminal screen, than the machine settings.
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Line doesn’t have a separate Maintenance & service manual like the SpeedFeeder or
press, because each machine has its own. The PH-line have a manual that is combined
of Mechanics and Maintenance & Service. This contains safety descriptions,
lubrication instructions with interval and applications and continuous service for some
maintenance, which according to the user is not used. Some users have made their
own instructions, that’s combined with the machine-specific maintenance and service
checklists.
Generally
When discussing the different manuals with the participators one thing comes to their
mind, they differ noticeable between the departments and is not an actual manual.
There are no good descriptions on how you handle the machines or lines, just what
it means to press a specific button. The layout and order of the different chapters
differ as well. When discussing it with the documentation managers at AP&T they all
say the same - there are no standards. Some operators, setters and maintenance and
service technicians think that the reason is that there is no person in the entire
company that knows what the user want or can describe the right way to drive the
machine. When talking to different people that works with the same type of machines
they say that things happen in diverse order. Depending on how the machine or line
looks some steps differ, especially the process of safety guards opening/closing on the
press and the mobile panel change if the personnel can’t control or see the entire
machine from one point. The content is already under development, which can be
seen when going through the customers documentation from earlier projects. For
some projects even a separate operating instruction have been made because the
customer required it.
After purchasing any new machine, the first thought that comes to mind when
opening the manual is “how do I start it”. It does not matter if there is a laundry
machine or a robot. The manuals delivered by AP&T is not written in the terms of
how to use it, they are written as a description of the things that the operator, setter
or maintenance technician may encounter when using it.
One worker mentioned the documentation like this;

“Our manuals are in the level of description as ‘when you turn
the steering wheel to the right the front steering box are turned
the same amount of degrees as the steering wheel’ instead of: ‘to
turn the car to the right turn the steering wheel to the right’.”
Employee, AP&T, 2018-11-06.
This is mentioned by several users, both operators, setters and maintenance
technicians. The main points were that the documentation was too long and not
written as a manual, but as functions that is available with the different machines and
lines. These descriptions of the different modes, buttons and functions are well
described, but an operator that only will start and stop the machine does not have to
know what different things the machine can do. As for an example; in the operator’s
manual for the machines the start and stop procedure are described, but not how to
proceed when an alarm occurs. Which make it difficult for the operator to figure out
when to contact the service technician or when it’s fixed in three seconds by himself.
As for the setter, the manual describes that the setter needs to do different things, but
not how or in which order. The same as for the press manual; how to program a
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simple sequence for the press is described step-by-step, but not an actual relevant
sequence so the description is almost unnecessary. Not every setter knows how to
manage it without training or walkthroughs and they say that it’s mainly connected
to the complex descriptions. A manual and a step-by-step description shall be easy
enough to understand without any extra educations. No description on how to
manually change grippers on the SpeedFeeder or changing the oil filter in the press
are described in any of the documentations.
The customers are the users and they decide what the needs are, not the creators of
the documentation. When interviewing operators, setters, maintenance technicians
and commissioners at AP&T most of them said that the documentation from the
different departments (automation, press and line) differ and one is more complex
than the other. But one thing all users agreed on was that the operator’s manual should
be more focused on “how-to” and not just a description of the different functions.
The chapter about safety that’s included in all manuals where, according to the
operators, setters and maintenance technicians at the customers, well-structured and
at the right place in the manual. In the PH-line manual, the operators mentioned that
the machine-specific information could either include everything that’s in each
machine’s manuals or just a brief description, instead of the same information in both
line and machine manuals. Even so, the users still want the separation between the
operator’s manual and maintenance & service manual for every machines and lines.
When talking to the commissioners at AP&T they thought a bit different. They
mentioned that the safety sections could be limited to the line manual, and not in
every machines manual if it’s a line that’s purchased. They said that this would reduce
the number of pages in the manuals.
In Figure 30 the summarized
sheet for the documentation is
presented. The scale goes
between 1 to 5 where 1 is the
0%
lowest
ratings
where
18%
46%
5
“everything is bad” and 5 is the
4
highest, where “everything is
great”. The “no comments”
3
indicates to the lack of use,
2
27% which is 46% of the users. This
1
says a lot. 27% is in between 1
and 5 where the documentation
No comments
is good at some points and bad
0%
9%
at others. When summarizing
the user needs, they said that
Figure 30: Users ratings of the documentation.
they did not use the
documentations, due to the lack of simplicity. They’ve created their own
documentation and manuals, with help from AP&Ts documentation. The good thing
in the manuals that was never mentioned negatively were the safety sections. Also,
the checklists for maintenance and spare parts lists were well done, even if it lacks
pictures for some explanations.

Documentation

The main points named during interviews about the documentation is that it’s too
long, too functionally focused for being called “operators manual” according to
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operators and setters. The content is focused on functions and is not written as a “how
to”-manual. One company that was participating have made their own descriptions
and the number of descriptions is far over one hundred. Another company have made
their own alarm descriptions and is still working on it as they continue to appear. The
users think that this is something that AP&T should have in their operator’s manual
and alarm sections (even more in the alarm manual that accompanies the purchase
that’s not included in this thesis).
5.2.2 Human-machine interface
This chapter is focused on the interfaces on the screens for the operator panels (called
terminal) and the mobile panels.
As seen in Table 3 in chapter 5.1.2 Humanmachine interface, the HMI have the bases
black, gray and blue in both terminal and the
mobile panel for each machine. The viewed
screens on both the terminal and mobile panel
are lit up with AP&Ts standard blue, seen in
Figure 31, and the alarm symbol are always
red.
According to Gu et al. (2013), Jander &
Alfredsson (2013) and McDougall & Reppa
(2013) two important things when designing
interfaces is the contrast and color. The
Figure 31. Indicator for the active screen in important parts on the screen should have
better contrast and be in a different color,
the HMI (AP&T, 2018).
which AP&T have been thinking about when
marking the open screens and headings blue. And the alarm page is marked red which
is an indicator for “danger” and “warning” all over the world. Puhalla (2014) and
Ambrose & Harris (2015) both mentions that the color is similar for every culture,
which makes it easy to understand and relate to all over the planet.
The screen for the mobile panel is 7 inches, which limit the surface for the icons.
This is one reason for why the screens for the machines are not designed the same.
Regarding the graphic profile AP&T created together with Where is my pony the
focus was to connect the screens in production with the graphic profile on the internet
and any other profile for AP&T. The icons were made by a software design engineer
at AP&T and he used the old icons in the old LOGOS-system but made them simple
and flat. The old ones were in 3D with shadows and colors, but this is cleaner, flatter
and more useful, accordingly.
The HMI is good, since the functions and the order on the different screens are the
same as in the old HMI. Regarding what McDougall and Reppa (2013) was saying
about speed and efficiency of response when using interfaces, the users think that the
HMI is easy to use, once you’ve learned it. One problem mentioned here is the lack
of similarity between the functions on the terminal and on the mobile panel. The
focus regarding the similarity was on the SpeedFeeder and on the coil line and how
to adjust values and driving pattern. When adjusting (and installing) the SpeedFeeder
the user uses the mobile panel to be close to the robot to be able to see every step
taking when moving to avoid collisions. It is not possible to see every angle from the
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terminal due to the location of it.
Another big problem, that all users outside of AP&T mentioned, are the alarm lists.
When an alarm occurs it’s difficult to get a good view over the problem, because if
one alarm occurs several subsequent alarms occur as well. This makes it hard to fix
the error directly. Instead the user needs to go to the alarm list and scroll up and down
to find the actual cause, which is an unnecessary cost and a waste of time if the
problem stops the production.
Further descriptions and what the users think of the HMI is discussed under chapter
5.2.6 Machine and tool specific. This because the design for the screens (panel and
terminal) is different, depending on machine and the area of use.
5.2.3 Introduction and education
When purchasing products or production solutions from AP&T an introduction and
different educations for the operator, setter and maintenance technicians are included.
These educations and introduction are performed during installation of the products.
As seen in Figure 32, 64% of
the participates have not
attended
the
education.
0%
Regarding the content of the
education and introduction
5
there
were
not
much
18%
4
noticeable, but the education
should be available to all new
3
18% employees even after the
2
commissioning. The rotation
1
0% of personnel as operators,
setters
and
maintenance
No comments
64%
technician in the industry for
0%
press hardening products is
Figure 32. User ratings of the introduction and education high, which make it difficult
provided.
for new employees to get the
proper
education
or
walkthrough from start. The training of a new employee is depending on the existing
operator, setter or technician.

Introduction

The one thing that was noticeable were the timeframe and the consistency between
the documentation and the educations. Due to the problem that the introduction and
educations are held at different times relative to the commissioning. At one company
the difference was four months between the education until the startup for the line.
The users at this company would have liked to have it closer to startup, due to the
lack of testing and driving during the education. Other companies said similar things
regarding the lack of testing the machines and processes they were learning. As
discussed in chapter 5.1.1 Documentation the documentation is lacking the “howto” which makes it harder for the users to remember the training. Even so is the
inconsistency between the documentation and education severe.
5.2.4 Mobile panel
The most using of the mobile panel is during tool change in press and programming
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or adjusting the SpeedFeeder, which is made by the setter. The mobile panel have a
reach for a minimum of 5 meters so that the setter can move around when operating
the machine or line to be able to see the area. According to the interviewed setters
the size and weight is good, and so is the overall feeling of the panel. One thing that
the new panel is missing is the physical override wheel, which the users think is a
negative thing, see Figure 33.

Figure 33. The old mobile panel with the physical override wheel (AP&T, 2004)

When working with press hardening products you use gloves to be able to handle the
heated blanks and the gloves are not of slim size. With the new override, the slider
function in the touch screen, the gloves may cause a problem, see Figure 34.

Figure 34. The new override-function (AP&T, 2018).

The function is quite small and with the gloves it’s easy to miss the slide, which can
cause problems when running the line. If it’s necessary to adjust the SpeedFeeders (as
an example) after the press when a tool change has been made you have to be able to
turn down and stop the machine exactly at a specific point, and if you miss the
override bigger problems can occur. Problems like collision with the press tool so
you may need to order a new one. This is something that’s gone from great to not
good with the new mobile panel.
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When looking at the scales the
users are overall positive
towards the mobile panel, see
0%
Figure 35. 55% says that the
0%
18%
panel is of really good use,
5
good size and easy to move
0% 4
around when programming,
3
adjusting or changing tool in
2
the machine. The lack of the
physical override wheel drags
1
the rating down. The 27%
No comments
27%
that’s in between of the 5th and
55%
1st ratings are more split. At this
point the cord is another
Figure 35: User ratings of the mobile panel.
problem that pulls down the
rating. The one used today is easily twisted, it’s easy to stumble upon and is always
dirty because it’s often dragged around on the floor.

Mobile panel

5.2.5 Operator’s panel
According to Machine Directive 2006/42/EG in appendix “Basic health and safety
requirements regarding control systems” there are several directives connected to
actuators and operating devices. When comparing them to the mobile panel and the
operator’s panels and where to find them on the machine and line they follow the
guidelines. They say that the devices should be designed with ergonomics principles
like locations and movement are compatible with the work task and that the operator
should be able to see the safety zone from the location. The safety zones have several
reset buttons placed around the zones that all need to be pressed and gates need to be
closed to start the machine/line. All main panels are built on a movable arm, so the
user can move the panel to the height and distance of their choice.
As an example, for layout of a PH-line we have a few companies that have three
operator panels. There is one by the first safety area, another by the press and the
third is at the end of the line. The line is built like this to get the highest production
rate and to not let any material or production changes stop the production. The layout
for the panels differs between the companies, but as a “guide line” AP&T have the
machines structured as followed:
On the first panel the Destacker and/or shutter (and the positioning table if any)
is located, on the second (and main panel that the line is started from) is the
FurnaceFeeders (one for cold blanks and one for hot blanks), Multi-Layer
Furnaces, SpeedFeeder before and after the press and the press. On the last panel
the stacking-sections is managed. At one company the stacking is made by a
transporter, two robots and one magazine.
This is, according to the users is a good layout and the panels are placed at the right
places by the line. Although some users think that that the FurnaceFeeder that is
placing blanks in the furnaces should be on both first and main panel. This due to the
access of the safety zone and where the furnaces are placed. As seen Figure 36 the
main panel (marked with a red cross) is on the opposite side of one of the furnaces
compared to the safety door to the machine (the red circle).
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Figure 36: Main panel and access to FurnaceFeeder (AP&T,2018).

The users say that the controls for the FurnaceFeeder could be placed on the first
panel as well, marked with a blue cross in Figure 36. This to simplify for the setter
during tool change and for the maintenance technician during service.
When
summarizing
the
interviews and scale sheet the
overall rating was good. In
0%
0%
Figure 37 you can see the
9%
5
results. 55% of the users think
that the panels were placed at
4
the right locations, of good size
18% 3
18%
and ergonomic in the way that
2
it can be adjusted easily. That
the order on the panel are the
1
same as the line is built got the
No comments
highest score. Also, the order of
55%
the functions on the panel got
high scores. The users say that
Figure 37: Users ratings for the operator panels.
the order of the machines and
its functions are logical. What lowered the ratings was the icons and colors. Due to
the size of the panels the icons for the buttons could be a bit bigger. When looking
at the different ages and experiences the icons were not easy to understand, it is
something you need to learn while working. Users that has been working in the press
hardening industry says that AP&T’s panels, icons and functions are easier to
understand than other fabrications’, but still a learning period is necessary. Regarding
the colors not every color is good. One of the participators had color and contrast
disabilities which made it difficult to see the different colors at all lights. Here was the
blinking and lighting in the buttons of good use, according to the other users as well.

Operator panels

To be able to get a good discussion the users were presented for other icons and
layouts for the panels than they were used to, see appendix 5, and here the experiences
were made even clearer. Those who has been working with the line from the
beginning and been in the industry a longer time thought that it would be hard to
relearn the icons, but the newest users with less experiences thought that it would
have been a lot easier. Regarding the new shortened design, the users that that it
could be possible, but they were not all positive about it. When separating the main
panel and have small panels for each machine spread at the line will cost more money
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and will not be used significant number of times for it to make a bigger difference.
The only positive thing that came up during the interviews about the shortened panels
where the possibility to handle the FurnaceFeeder before the furnaces instead of on
the panels on the other side.
5.2.6 Machine and tool specific
When handling the machine or line as an operator you use the main panels. The task
necessary to start and stop the machine is of no problem, according to the interviewed
operators at the different companies. Since the start and stop is similar for each
machine and line panels it is easy and managed quickly. When handling the machines
during tool changes the setter uses the mobile panel. Some specific things are
mentioned earlier, but the most discussed areas during the interview is further
described below. The overall discussions were regarding the separation of functions
and screens in the terminals and mobile panels for several machines.
SpeedFeeder (and FurnaceFeeders)
As stated earlier the functions on the mobile panel and terminal are not the same for
the SpeedFeeder. This is something that the users desire. There is a lot of running
back and forth to the operator’s panel when programming and adjusting the
SpeedFeeder or FurnaceFeeder today, even when using the “teach in” function that
sends the coordinates and/or numbers to the terminal. If the sequences and HMI
were designed the same in the terminal and the mobile panel for a SpeedFeeder a lot
of time can be saved for the setters. For one example, in the press hardening line seen
in Figure 36 above, you program the FurnaceFeeder that handles the cold blanks from
the other side of the furnace, which make the running back and forth between the
panel and safety gate inevitable. Here the setter may take help from other workers (if
he’s alone) just to avoid it. When using the SpeedFeeder as a stand-alone machine an
operator’s panel is not accompanied, only the mobile panel. All functions will be in
the mobile panel, which make it more complex than when the mobile panel is
delivered with a terminal. One advantage is that you can program everything from
the mobile panel, when you’re in the safety zone.
When discussing the gripper change for the SpeedFeeders the user mentioned
different things depending on the design of the robot. When a gripper change is made
for the FurnaceFeeder the setter initiates the change in the mobile panel and the robot
automatically leaves the gripper on a cart and then moves to its parking position. The
setter then needs to access the safety zone and pull out the cart with the old gripper
and in with the new one before resetting the gates and initiate the second step for the
robot. Pulling the cart in and out of the area is physically demanding due to the
weight of the cart and grippers. If the production area isn’t clean enough and if the
wheels on the cart isn’t maintained it’s getting heavier. Also, if the mobile panels cord
is laying on the ground the cart can’t be pulled over without force.
The maintenance technicians are making the services according to the intervals given
by AP&T in the manuals that accompany the robot. This is only made when the
gripper has been cooled. Which is another thing that needs to be considered during
gripper change. The FurnaceFeeders grippers, seen in Figure 38, is often heated due
to the blanks coming out of the furnaces, which make it a risk for the setters and
maintenance technicians that works with it. Another thing that the setters and
technicians mentioned was the forks on the gripper. When a new gripper is connected
the forks are controlled so that they haven’t been bent and no collisions can be made
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with the hatches or cavities. These forks are easily deformed because of the constant
heating and cooling. If they are deformed, a risk is that the blanks can slide on the
forks and be dropped.

Figure 38. FurnaceFeeder forks with blanks (AP&T, 2019).

For a SpeedFeeder that feeds the blanks in and out of the press more manually work
is needed. Here the setter drives the robot to its parking position and then manually
disassembly the grippers and change them. The cart and grippers are lighter than for
the FurnaceFeeder, but still too heavy to be handled by one man alone. One gripper
can weigh over 50 kg depending on the area of use. Also, the design of the line can
affect the gripper change. If the area is narrow the posture for the worker can be
affected and make it comfortless and non-ergonomic and the lighting can differ as
well depending on the design of the robot, the line or from other surroundings. The
maintenance work for a SpeedFeeder is also accordingly to the intervals given from
AP&T and is describes in the manuals discussed above. Here there’s lack of pictures
and good “how-to”-descriptions, also mentioned earlier.
HMI functions
When interviewing the users for thoughts about the functions in the HMI different
points were made. Some users were still on the old LOGOS, but the thoughts were
documented and compared to the new system afterwards. Some points have been
fixed by AP&T and is available in the new LOGOS, which the users though were
good. But other points are still not evaluated.
One thing that came to mind for the users when discussing the HMI were screens
and the division of them. To get input on the new LOGOS contacts in Denmark and
AP&T employees at Ulricehamn was interviewed. In Denmark a company is
operating with the new LOGOS, but it is not a press hardening line. This line was a
coil line that produces different solutions for industrial and electronics companies.
They pointed out that some functions could be put together, and not be separated as
they are today. The base data screens for decoiler, straightener and feeder could be
pared together, see Figure 39, Figure 40 and Figure 41. When programming these
three machines a setter at the company in Denmark said that he needed to switch
between the screens back and forth when the settings were made. Some
commissioners at AP&T said the same, and they said a further investigation should be
made for all machines manufactured. There are some screens here and there that could
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be put together to save time for the users in all areas and industries.

Figure 39. Base data for a Decoiler (AP&T, 2019).

Figure 40. Base data for a Straightener (AP&T, 2019).
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Figure 41. Base data for a Feeder (AP&T, 2019).

Another thing that came up when talking to users with the old HMI is the separation
in the stamping for the Destacker. When the operator and the setter is the same person
(like here in Sweden) the separation is unnecessary, see Figure 42 and Figure 43. Here
the wish was that the status and the configurations could be in the same page. But
because of that the HMI is always designed the same and non-depending on where
in the world it’s shipped this will not be possible. One thing that have been better is
that the three different configurations are on the same page and easier to understand
due to the pictures.

Figure 42. Configuration of stamping (AP&T, 2019).
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Figure 43. Status of stamping (AP&T, 2019).

Presses
The setters identified one unnecessary task regarding the tool change in the presses.
It was the procedure for connecting the hoses and electricity during tool change. This
procedure can be made automatically for the presses, if purchased, and that would
ease the work posture for the workers. The setters also mentioned that due to the
locations of the hoses and the design of the press the posture can be uncomfortable
and the lighting can be less good.
5.2.7 Recipe
As stated in chapter 5.1 Current state, some recipes are easily made, some a bit harder.
When talking to the setters that makes the recipes for the press (called sequences) the
hard part was to understand what the icons meant. When programming presses the
sequences is almost the same, regarding the order and what to happen. The recipes
are only made once for each tool, when installing the press and when a new tool is
purchased. Due to the lack of time, no further investigation on how the recipe is
made was performed. Only an observation for the functions. Here no further
differences were discovered from the old LOGOS to the new. The icons are similar
and so is the functions for making the sequences, see Figure 44 and Figure 45.
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Figure 44. Old LOGOS sequence screen (AP&T,2015).

Figure 45. The new LOGOS 3 sequence screen (AP&T, 2018).

When making a recipe for the SpeedFeeder, FurnaceFeeders and the other robots the
new function “teach in” is helpful and saves a lot of time for the setter according to
the users. The setter only needs to adjust the numbers so that no hundredths or tenths
are used in the terminal after sending the exact location to the terminal. These small
steps and adjustments don’t affect the use of the SpeedFeeder, but a control should
always be made so that no collisions can occur after adjusting the values.
When AP&T deliver the SpeedFeeder the programming is almost finished and the
setter for the company that purchased the machine only need to do some adjustment
to control that the machine does what it’s meant to. Only when new products shall
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be manufactured (not after the original tool change) new recipes are made. The steps
are always the same, which is described in chapter 5.1.9 Recipe. This is easy,
according to the users, even if there is some running back and forth between the
terminal and the machine with the mobile panel. One wish that the users had was to
investigate how the procedure have changed from the old LOGOS to the new one.
This to see what have been made better and what have not and also see how it would
be if the mobile panel could be designed the same as for the stand-alone mobile panel.
5.3 RESULTS OF THE USABILITY ANALYSIS
The results of the analysis will be presented in tables structured after most discussed
and mentioned usability problems according to the users. Later the table will be
redesigned as a list of priority structured after implementation time for changes, all
with the users aspects in mind. Some solutions that was discussed during the
interviews and observations are also stated below.
5.3.1 Identified problem areas according to the users
In Table 5 the results after the interviews, observations and scale sheets are
summarized. The top issues are regarding the mobile panels, HMI and
documentation.
Table 5. List of issues according to the users.

1

Area

Issues in most mentioned order

Mobile panels

Cords
Override
Key switch

2

HMI

Difference between mobile panel and terminals
Alarm lists
Separation of screens

3

Documentation

Length and separation
Content
Format
Differ from education

4

Tooling and grippers

Gripper change for SpeedFeeder
Forks on the FurnaceFeeder
Postures during tool and gripper change

5

Introduction/education

Education for new employees
Software for simulation

6

Operators panel

Division of zones
Line panel icons

1. Mobile panels
One thing that all users mentioned were the cord for the mobile panel. Some users
said that if the cord were removed and a wireless mobile panel were used instead it
would reduce the risks of injuries as people are tripping over it and hurting
themselves. For a wireless mobile panel to be possible the signals can’t be disrupted
by anything in the factory and in this kind of industry there are numerous of things
that can interfere. Another solution can be to use a cord reel. This will eliminate the
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possibility for the cord to lay on the floor and get dirty and will limit the possibility
to trip over it if the cord can be reeled from above.
Another point of view from the users were the new touch-function for the override.
They are wondering how it will function together with gloves. Other users say that
it was a negative thing to remove the physical wheel on the new mobile panel and
they think that it will be something that the customers will be complaining about in
the future when the mobile panel becomes worn. Also, the function with the key
switch is hard to figure out, they say. It is never used due to the other safety functions
and restrictions from AP&T. The users say that AP&T should replace this with the
override wheel. Regarding the override wheel and key switch further investigations
is needed.
2. HMI
Further investigation is needed with the new LOGOS 3, but as stated in the analysis
the users don’t want there to be differences between what you can do in the terminal
and what you can do with the mobile panel. When discussing possibilities to fix this
the users said that the terminal should be used as an overview of the line while the
mobile panels should be connected to installing, controlling and adjusting the specific
machines.
As for the matter of the alarm list a solution doesn’t have to take time or cost a lot of
money. Things like separation, coloring or some emphasis came up during discussion
for solutions with the users. The content and abbreviation in the message box should
be further investigated due to the problem of understanding the alarms and massages
that is seen by the operator, setter and maintenance technician. Here the wish is to
broaden the number of symbols possible for the area as well.
Regarding separations and putting screens together further investigation is needed
due to the lack of users for the new LOGOS 3. The gathered input from the users
will be considered when the investigation proceeds and a comparison between the
old and the new system will be made. But as a fast solution regarding the base data
screens for coil line that is presented in chapter 5.2.6 Machine and tool specific, it
could look like Figure 46 below. This solution will eliminate the time spent changing
between the screens during installation and adjustments.
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Figure 46. Solution for separation issues in coil line.

3. Documentation
The users think that the manual could be divided into two separate “parts”, but all
within the same manual. One manual for functions and the other limited to “howto” descriptions. How to start the machine, how to stop the machine, how to operate
and adjust the machines, how to service the machine, how to gain access to safety
zones, how to change oil filter in the press, a good description of how to change the
tool in the press (instead of “follow the screen on the mobile panel”) etc. They think
that this work should be evaluated together with the users, that AP&T should use the
customers that are using their products to get the best descriptions. They also say,
which AP&T employees agrees with, that not everything is accurate, true and up to
date. They think that an overlook of all manuals should be made.
The users want the manuals in binder form so that the setter or service technician can
take the manual with them into the machine to be able to read about and fix the
problem at the same time. And at the same time, they want it on a USB stick or as a
part of the software program in the terminal for easy access in the system so that they
don’t have to run and get the binder every time.
When discussing the possibility to fix the consistency between the documentation
and education the idea from the users was to structure the education after the
documentation, which would make the difference non-existing. The users think that
AP&T should have the departments working together so they can design the
documentation and educate the operators, setters and maintenance and service
personnel more correctly.
4. Tooling
When discussing change and maintenance of the tools the interviews and observations
were made with the setters and maintenance technicians, not the operators. This
because the operator does not have anything to do with the actual tool during
production.
The users think that it is important to evaluate and improve the FurnaceFeeder forks,
so they don’t deform as easily. This will make the forks more sustainable, durable and
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requested on the market. Also make the gripper change automated is somethings that
AP&T should consider in the future. To eliminate the heavy materials that the
grippers are built of today and focus more on automated solutions as it will improve
the work posture and reduce the physically strenuous work for the setter.
5. Introduction/education
One solution that was discussed was continuous educations where the customer can
send (if possible) their personnel to AP&T and they can be educated during a day or
two similar to when the product was installed. If it’s not possible, then a suggestion
was that AP&T can create a simulation software where the customers can buy “a user
code” or similar, to access the software where the personnel can simulate the machine
or line as training.
This simulation software is also a good idea for other things. Just to be able to simulate
what will happen if you change something in the press sequence before you actually
do it in production could prevent eventual collisions and/or destroyed products or
tools and save both customers and AP&T themselves a lot of time and money. Today
not every setter can make a sequence or recipe for the press which automatically make
the customer and their employees dependent on the one setter that can. This solution
could fix that as well as educate new employees.
6. Operator’s panel
A request regarding future designs of press hardening lines is made by the user. They
think that AP&T should investigate if the design of the panels can be made differently.
Because of the furnaces in the example discussed earlier, the running back and forth
is an unnecessary thing if the first and main panel could both have the functions for
the FurnaceFeeder. The solution here is to either make it a standard or ask the
customer about it when designing the line and location of the furnaces.
When discussing the icons on the panels they can be replaced with others for easier
understanding. The examples in appendix 5 that the participator saw gave a positive
response regarding the time to learn the icons. Even if the employees that have been
working with panels from AP&T think that it would be hard to re-learn they think
that it will be easier for the newer personnel. Further investigations are needed so no
solutions are made precipitously.
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5.3.2 List of priority
The priority list seen below is made together with employees from AP&T with the
user in mind. The identified usability problems are structured from the
implementation time with the fastest improvements with biggest effect first. In Table
6 you can see the results of the prioritation which is divided into the same areas as
the users list, but the actual issues are in different orders.
Table 6. The list of priority.
1

Area

Issue

HMI

Screen separation
Differences in mobile panel and
the terminal
Alarm list

Comment
AP&T
AP&T
Subcontractor

2

Operator’s panel

Division of zones
Line panel icons

AP&T + subcontractor
AP&T + subcontractor

3

Introduction
and education

Education for new employees
Simulation software

AP&T
AP&T

4

Mobile panel

Cords
Override
Key switch

Subcontractor
Subcontractor
AP&T

5

Documentation

Differ from education
Format
Length and separation
Content

AP&T
AP&T
AP&T
AP&T + Machine Directive

6

Tooling and
grippers

Forks on the FurnaceFeeder
Gripper change
Postures during changes

AP&T
AP&T
AP&T + customers

The priority list includes a comment column where the responsible partner for the
design or function are mentioned. The priority list is based out of the areas so that
the personnel at AP&T that will be a part of the future investigations, testing and
solutions have a priority list for their own area. Below is a description of how and
why the issues is placed where it is in the list.
1. HMI
As both the design and programming of the HMI is done by AP&T the improvements
can be made quick, and direct changes during the user tests are possible. Also, to
identify the differences between functions in the mobile panel and the terminal can
be easily made. Here is the time and personnel the limitation. The implementation
time depends on how the mobile panels and terminals will be designed if they are
changed.
When investigating the alarms that are described in the manuals AP&T should use
what the customers have gathered that need an update. Regarding the alarm lists in
the different panels, the design is not made by AP&T. The alarms are designed and
structured by a subcontractor. The possibility for AP&T to design their own alarm
list exists, but it would require more than a thousand work hours. This because every
machine has 200 unique alarms that can occur on the screens. There are more than
200 alarms in the system, but they are not exposed to the users. For an example when
the vacuum in a gripper is not working, one of the two hundred unique alarms can
be saying “bad vacuum switch in gripper [N]” and that N specifies which number of
the gripper that is involved. If the gripper has six suction cups the unique alarm is
actually six different alarms.
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2. Operator’s panel
The panels are ordered from a subcontractor that designs them from a work order
made by AP&T. Here a different layout can be ordered within minutes. If the delivery
time will be affected is not yet known and is therefore up for further investigation.
The design on the icons and buttons is up to AP&T. Here there will be a difference
in costs due to the new design if changed, and the delivery time will therefore be
affected. This part requires a further investigation with the subcontractor to estimate
the cost and implementation time.
3. Introduction and education
Education for new employees can be held in Ulricehamn and Tranemo as there is a
functioning press hardening line built and stand-alone machines that can be used
during training. Here the lack of personnel and time is the limiting factor.
Regarding the simulation software the work needed here is a lot bigger. Here a great
amount of work hours to design the software is needed, also to test the programming
will take tame. But since both the user and AP&T can use the software at different
times and for different reasons the idea is good and therefore the introduction and
education are on third place in the list.
4. Mobile panel
Regarding the mobile panel the wireless panel is under investigation. and will be
tested in 2019. That’s why it’s placed on top of the list for this area. Here the testing
part will be the one thing that affects the implementation time. Every industry looks
different and there will be different things that can affects the signals.
The key switch function is a standard for the subcontractor. The switch should be
used, but AP&T have overseen it and it shouldn’t be that way. That’s why this
function is there, and it is used in other industries that the subcontractor is selling the
product to. Here it is always activated due to simplicity which is negative regarding
safety principles. This should be corrected in the future and reeducated to the users
of today to increase the safety around the machine.
Further investigations regarding the override wheel is needed, because a
subcontractor is designing them. Here investigations why the function is eliminated
to begin with is necessary but also what the different customers for AP&T that is
handling the mobile panel without gloves thinks about the function. This is necessary
because AP&T doesn’t only sell products for the press hardening industry, but for
other industries as well.
5. Documentation
The difference between the manuals and what is used during the education is easily
fixed. The education should be made from the documentation so that the users can
use it afterwards. Here the communication between the documentation management
and educators is important.
The improvements for the documentations have already started. The work that
AP&T have started with is going to merge with the results from this thesis. Due to
the lack of personnel that works with the documentation the new design and content
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will be affected regarding implementation time. Here further investigations are
needed regarding the “how-to”-descriptions that the users want.
About the fact that the documentation is only delivered in a binder is outdated. It is
possible to deliver it online or on a USB stick as the document is made in a program
that saves the file as a PDF before it is printed.
6. Tooling and grippers.
The issues identified regarding tooling and grippers is of a bigger extent, that’s why
it is placed at the bottom. To find new materials or solutions because of the
deformation with the forks will take time, but it has already been started.
About the automation of the gripper change the limited factor here is the cost for the
customers. Depending on how important the customers sees the workers and their
work postures the cost can be considered. The first fully automated line regarding
tool change will be tested in 2019 and here further investigation together with the
users should be made. AP&T should make a good statement for future customers
regarding why the customers should pay more to ease for their employees. Also to
time the time spent for changing the gripper manually and calculate the savings when
automating.
If an automated gripper change isn’t possible, the material used for the grippers should
be investigated to find a new and lighter material that will facilitate for the setters
when they manually perform a gripper change. Because of the future and the
development of automation, Industry 4.0 and Internet of Things and so on, these
postures should be eliminated, not only improved. That’s why this is a “last resort”solutions for this project thesis.

75

Discussion
The content of the discussion for this project are reflections where relevant point of
setbacks are mentioned and how they could have been avoided or handled differently.
Also, a reflection of my own work is included in this chapter and the chapter ends
with a recommendation for future work.
6.1 THE THESIS AND REFLECTIONS OF THE PROCESS
The theory used were focused on usability investigation of the current state. When
other areas were mentioned during the project the researched enhanced, such as
theory about visual communication, interfaces and human abilities to process
information regarding text, color and feedback. The theory was used during the
observations and interviews with the users so that the questions were focusing on the
right things. Nilsen & Mack (1994) and Høegh et al. (2006) are mentioning that
usability inspections are well suited as part of an iterative design process, which this
project is built upon. By choosing this process it was easy to circle back when I faced
adversities. Also, to have the opportunity to control everything with the Gantt
Schedule, theory, and logbook made it possible to keep track, see if something was
missed out, what was identified when, and so on.
Osvalder & Ulfvengren (2008) said that there are two types of usability. Utility and
ease of use. Utility; where the necessary functions for the system or product is
identified and the ease of use; which is making it easy and simple to use for the users.
The results of this project were identification of seventeen usability issues. The next
step it so solves these, so that AP&T can produce better product and systems that is
easier to handle than they are today. Not everything was bad according to the users,
but some things was described as ‘issues that can be designed even better’ during the
observations and interviews with the participators. The focus became the HMI, since
it’s where the most hand-on adjustments, settings and changing is made. Both
Osvalder & Ulfvengren (2008) and Johannesson et al. (2013) are saying that if the
human-machine interface is user-friendly it increases the competitiveness and less
damage and harms occurs if the user can use the HMI with simplicity. This is positive
to both AP&T and their customers. Wikberg et al. (2015) are also talking about the
importance to understand the human limitation and inequality as age, size, strength
and experience, which was identified during the interviews. The younger and less
experienced users was having trouble to understand why the icons have that specific
look, why not the heavy lifting is yet prevented and so on, comparing to the more
experienced that thinks that “it has always looked and functioned this way”. Even
personnel at AP&T thinks different, that can be connected to the human limitations.
To be able to interview users that have difficulties and experience limitations as sight,
back and neck problems and so on got me to think a bit different when discussing
colors, functions and tasks that the users must go through when using these products.
Gu et al. (2013) are also mentioning the limitation and why it’s important to have
good colors and contrast in an interface, which AP&T have been thinking of. But
according to the users the coloring can be designed even better, so they fit the users
with the limitations.
Machin (2014) and Lester (2014) are saying that visual communication relies on eyes
that function and a brain that interprets all received impressions, which can be
connected to the issues in the HMI and panels regarding icons of choice. To show
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the users different solutions (as seen in appendix 5) made them think differently. First,
they said that “it is almost perfect” to “yeah, why isn’t the icons like that instead”. It
should be easier to relate to, with and without experience of this industry. Hård af
Segerstad (2002) said that communication goes hand in hand with the cognitive,
symbolic and material things, which includes the documentation. The problems
identified where the focus in the manuals and the lack of descriptions for actions. If
these are evaluated and improved it will decrease the mental workload, that appears
when the user must figure out how to do things on his/her own. This will improve
the user’s capabilities to perform their tasks faster, safer and in a more accurate way
that will results in a better environment, both psychological and physically. The work
load will decrease and the work posture will automatically increase, as Osvalder &
Ulfvengren (2008) and Jander & Alfredsson (2013) mentions in their studies.
During inspection of what the user thinks and the list of priority, a small difference is
noticeable. The thoughts here is that AP&T want to improve as much as possible,
with the least amount of work needed but with the biggest effect first. One thing to
have in mind here is that a lot of the things that the operators, setters and maintenance
technicians use is not built by AP&T, but by a subcontractor. To be able to test the
new designs in the future the delivery time must be considered. The other things that
is made by AP&T such as the HMI and icons can be tested a bit faster. Also due to
the lack of purchasers of the press hardening line here in Sweden the possibility to
test the solutions by hand may not be possible. For this to function further
investigations are needed, and a good dialogue with the concerned parties at AP&T
is important.
As Johannesson et al. (2013) said, the manufacturing industry depends on the user,
and the user depends on the usability in their products which in the end is a binding
circle. They say that the more user-friendly the design is the more the user wants to
use it. And according to Radley & Young (2001) a usability inspection is not only for
the user, but for the designer itself, so that he/she can make better decisions and
thereby allow them to be more effective. This is making this project not only better
for the user or AP&T, but for me as a designer. To be able to talk, observe and
interact with the users a greater understanding of the actual problem will be achieved,
and an easier way towards a solution can be made. This is something that I will carry
with me when trying to figure out how to solve design faults and problems without
creating new issues in the future. The usability can never become 100% but the goal
is to increase it. Increase the ease of use by focus on the utility, as Osvalder &
Ulfvengren (2008) is mentioning. The literature study and the user interviews as well
as the logbook should continue to be used forward in the project, just so nothing will
be lost or forgotten during the development. To use this thesis when designing future
products where usability inspections not yet are made is a good thing. Usability issues
can be identified and solved before the products are available on the market.
When reviewing the documentations, I felt that the recipes and sequence descriptions
for the press was not good enough for me to understand. Even with help from
commissioners at AP&T it was hard to figure out. This is something that I thought
wouldn’t be identified as a user problem, due to the educations that AP&T are
offering and that the focus is on this for the setter. But when talking to the users they
said that this is a problem. In Sweden the operator and the setter are the same person,
which is different for other countries. And they said that not every operator knows
how to make a sequence, due to the severity. When I found this out I felt that I
77

should have been more concerned about it earlier and I should have made it another
focus point.
Another late issue that was identified was the gripper change for the SpeedFeeders.
When talking to the users they said that it was physical and the work posture for this
was not good. Here I could have made ergonomic investigations but due to the lack
of time I choose not to. A goal in the future is to eliminate the manual gripper change
but to have the process all automated will increase the costs for the customers. And
to be able to sell this to the customer several investigations on work postures both
with and without automation should be made. Now there is a company that have
purchased a fully automated press hardening line where the gripper change will be
automated as well. This will be built at AP&T during 2019 and these evaluations will
be made before shipping to the customer. This is where AP&T can bring in users that
have been working with manually changes just so get their thoughts about it.
As stated in the analysis and in the results the HMI is all new and only a handful
companies are using the interface which made it difficult for me to do a proper
investigation. Here I would have liked to be able to visit the companies in China and
North America to get a better understanding of the user needs. Due to the lack of
time and cost to send me to the other side of the world this was not possible. Instead
of ignoring these companies, referring to the ones in North America that can speak
English, I could have planned for a longer interview by phone or skype. This is also
one negative side of this project because in the beginning I should only focus on the
physical panels, but as the project went on the HMI became more and more relevant
to take into count due to what the users said and that both operator and setter uses
the interfaces daily.
Regarding the benchmarking, the focus here was on the documentation and how
other companies are handling, delivering and structuring them. The benchmarking
got the focus because of the lack of possibility to visit customers in an early phase.
When talking to my supervisors they agreed regarding the documentation, since the
users are using the documentation for their daily work and that the documentation is
a part of the usability according to Hård af Segerstad (2002). When turning the focus
back to the users point of view different points was the same as those identified during
the benchmarking and investigation of AP&Ts documents, so that the time spent
with this was not wasted. Here I could have contacted the companies that was
interviewed to ask further questions regarding panels, software programs etc., to get
a better understanding on how other companies are handling them. This will instead
be a restriction for future work when testing solutions.
Below the different setbacks and adversities that I encountered during the project is
discussed, which was a part of the risk assessment made in the early process. When I
was making the risk assessment I focused on the way forward that I’ve planned, at
first. What would happen if I met problems for the observations and interviews and
can’t proceed with the usability study and what is the possibility for it to happen? In
this case, it did happen. During week six of the project I could cross of this risk. When
planning for a visitation to one of the biggest companies that have purchased several
press hardening lines and then had to cancel everything was a big setback. The whole
project came to change. The focus was first on the users and to identify what they
think, but after discussions with my supervisors the focus was turning to what I by
myself could identify as issues and what the in-house personnel thought and what
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they’ve heard from the users and colleagues. This way I got the main issues, without
the actual customers. When I later got to visit the company named these issues were
mentioned during the observations and interviews. During the change of focus I also
got to investigate the documentation and to identify flaws and differences between
the departments press, automation and tooling. This was also something that came up
during the interviews with the users on this company and on other companies that
have purchased production lines and stand-alone machines. These results made the
possibility to change back to the original focus, the usability according to the users.
Some other risks were met as well. Computer problems, sickness, can’t access
necessary personnel, and functional descriptions is some of them, but they didn’t have
as big impact as the one mentioned above. The actions regarding them were to try
with another person or reschedule the meetings. The risk “Not finished on time was
met, but the action here was to work overtime or from home during the evenings
and weekends, which made it possible to reach the deadline missed only one or two
days later, which didn’t affect the ongoing process. Everything was noted in the
logbook. The risk assessment that I didn’t encountered was “the project doesn’t meet
the requirement” just because a close contact with both supervisors were held. To be
able to work at Ulricehamn and to have continuous telephone contact with the
supervisor at LTU, made this possible. As soon as a problem, disagreement or
anything else occurred I could contact the supervisors.

6.2 RECOMMENDATIONS

The priority list seen in Table 6, in chapter 5.3.2 List of priority, contains the steps
that should be prioritized. The recommendation is to start at the top and work the
way down. The first thing doesn’t have to be finished before the next thing is started,
but the list is meant be used as a restriction. The problems that’s mentioned in the
lists is not easy to fix. Further investigations and analysis may be needed to find the
most suitable solutions for the user.
The focus at AP&T lays on the technical around the machine and line, but in every
project the users are considered when designing the layouts and automation around
it. The direct interactions are not discussed with the user, but every interaction
necessary are in the designer’s mind. Every automation and layout are tested at AP&T
before it is delivered to the customer, and it is during these tests the user aspect are
tested. The constructors, designers and project management are testing the setup and
control so that the user can use it without any difficulty. But no actual users will try
it before implementing it, which is why the users don’t have anything to say about
why the layout looks as it does and why the functions are as they are. When updating
and reconstruction any machine and line the users should be a part of the work.
Regarding what the users think about putting different screens together in the HMI
for the feeder, decoiler and straightener, an investigation for every other machine
should be made to see if other screens can be combined to ease for the user. The most
important thing here is to use the users when evaluating and solving these issues. This
is not just a recommendation for the future work regarding this area, but for all
development that AP&T will make in the future. According to Jander & Alfredsson
(2013) a consult with the end users is valid to double check the results before carrying
on with a solution. Due to the lack of machines that’s purchased and commissioned
and was available during the project no further analysis could be made of the HMI
on the market. When talking to the users that used the old LOGOS when they
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mentioned problems they were shown the new LOGOS, so they could comment if
it were looking better or if it’s looking worse. This needs to be evaluated even more.
The recommendation here is to look at the points gathered from the old and the new
LOGOS and compare them and see if some similarities can be identified and evaluate
if and how it can be fixed. It is needed regarding every point in the list just to make
sure that everything is following the developments.
Now when the issues are identified a requirement specification should be made. This
to make sure that no important things are missed during the ideation and testing
phase. A recommendation is to structure the requirements as “should” and “must”
requirements, which means that the must-requirements must be fulfilled according to
AP&T and the should-requirement is more of a wish from the users. The ranking of
the requirements should be depending on the users. The points that is repeatedly
stated by the users should have a higher ranking value. Not everything that the user
comments can be considered a requirement, but if it’s common among several users
it should be in the list. Other things that will affect the requirements are the
implementation time and cost, which is the criteria’s that the priority lists are based
on.
To summarize the recommendations further investigations are needed regarding
which screens that can be assembled in the different HMIs and what alarm is primary
or if it’s a secondary alarm. Investigations of how to describe them better and
description on how to handle them should be made together with the user. Also, a
further investigation regarding the documentation is needed. The users think that
they lack “how-to”-descriptions, which is necessary in a manual. This investigation
should be carried out together with the users so that no descriptions is hard to
understand, wrongfully described or not necessary. To have a conversation with the
subcontractors regarding the layout for the panels and the icons is important and is
needed, this to control how the delivery time and cost will change if any changes will
be made.
The last thing that is necessary to mention again is to use the users all the way. Use
the contacts made when observing, use them to gather ideas, to test new ideas and to
gather more information and thoughts. Almost all the writers and researchers that was
used for strengthening of the project said that the more the users are used, the better
the solutions will be in the end. Many of the writers, scientist and researchers stated
in the theory and method sections that usability can never be 100% and can be
improved all the time. AP&T and the employees at the company need to keep on
putting the user in the center and make sure that they use them before releasing a
new product or update. Even more as the industry and digitalization is evolving and
more and more automation is used. Even if employees and/or work methods will be
replaced with machines in the future, doesn’t mean that the user will be useless. Only
the focus will shift, and the user needs will change with the industry, robots and
machines. Even if it’s not physical work that the users will be involved with, it’s more
important to understand the usability as the industry keeps moving forward.
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Conclusions
An evaluation of the project outcome with the objective and aim for the project is
made below. The premilitary questions that was stated under the beginning is also
answered. Here the questions are structed as a summary of the different user needs
instead of the operators, setters and maintenance technicians view.
7.1 PROJECT OBJECTIVE AND AIMS
The project aims to facilitate for the user and this thesis is the start of the process. The
objective is to simplify the usability by analyzing the current state and identify
problems together with the users and give recommendation for further work. A
project of this size and the number of machines and lines that AP&T are producing
and selling all over the world can go on and on. A user changes, the industry changes,
the market is constantly changing which make this project a never-ending
development. As the scope were focused on small parts of the company’s
manufacturing a start is pointed out. A priority list with seventeen different point
were made and once they are fixed it is time to evaluate the products for a second
round. The important thing here is to never settle and think that the users will be
satisfied.
7.2 THE USER
Regarding the user the questions below were stated:
• What operations and tasks must an operator, setter and maintenance technicians
go through to carry out the work? What regulations/documents are available?
Are there any courses or briefings?
• Is any manual work unnecessary accordingly to the workers? Can any manual
work be designed and handled automatically? Is anything missing in the
descriptions, manuals or educations that could be of help for the user?
• What kind of user needs is there for the operator, setter and maintenance and
service personnel?
The tasks that the operator, setter and maintenance technician must go through is
depending on the actual machine and what kind of line it is. The overall task is
mentioned in chapter 5.1 Current state where the operator is managing everything
that has to do with producing parts. The setter is handling the machine or line when
they’ve stopped, and some changes is needed to be able to produce again. When the
changes are made the operator takes over to start the machine again. If any problems
occur or any maintenance is needed the operator stops the machine and the
technicians takes over and handle the service, and, as for the setter, when finished the
operator takes over after the technician to start the machines again.
The work is described briefly in the documentation. Not the actual “how-to” except
for the machine or line stop and start. Even some pictures and descriptions for the
maintenance and service technicians are described. Other work tasks are not described
and is up to the customer. Every documentation and manual have a safety section
where descriptions regarding safety is well presented and is understandable. When
purchasing a machine or line from AP&T an introduction and education accompanies
and follows the commissioning.
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Due to the different machines and lines there is no work tasks that can be called
unnecessary. The only thing noticed is that the operator performs every start and stop
of the machine and line, even when a service or adjustment is made. The technician
and setter just take his padlock and his job is done. This could result in a machine that
doesn’t work because of different errors. The possibility for having to contacting the
setter or service technicians again is high, instead the setter or technicians should stay
until the machine is fully running. In Sweden we don’t have a setter like in other
countries such as China or America. In Sweden the operator and the setters are the
same person. This makes the work task different from country to country and the
documentation and education can’t be designed separately. That’s why the setters
work is described in operator’s manual.
7.3 HUMAN-MACHINE INTERFACE
The questions regarding the user interface was as following;
• How does the user interface work? What is seen on controls and the screen
and how is it designed? How could the interface look if it was designed after
the user needs?
The user interface consists of three parts; the mobile panel, the operator’s panels and
the terminal screens. In the terminal screens the operator and setter are handling the
machines and lines and adjust different settings. The mobile panel is used when
driving the machines as stand-alone machines and when changing tools or grippers.
The other panels are used to access the safety area and to start the machines. The
operator’s panel that consists of the terminal is the start point of the line. It’s the center
for the operator when producing parts. The design of it is made big and easy to access
and placed beside the press to be able to see the center of production. If the line is
big and is structured with different safety zones there can be other operator’s panel
and the machines is divided between them. Here some user problem was identified.
As mentioned in the thesis the machines for the FurnaceFeeders are on the main
operator’s panel that’s placed by the press, which is after the Multi-Layer Furnaces
but the FurnaceFeeder that feeds the cold blanks into the furnace is reachable from
the opposite side of the furnaces, which makes the operator and/or setter dependent
on another worker. You can’t see the opposite side of the furnaces from the panel
next to the press, which makes it a problem with resetting and restarting the line after
a stop.
If the HMI in the mobile panel and terminals was designed from user needs different
screens would be combined to eliminate the switching from one screen to another
and back and forth, which would save time. There is a wish for a similarity between
the mobile panel and the terminal and that all functions should be the same, other
users thinks that the adjustments and settings should be limited to the mobile panel.
They said that the terminal should just be used to get an overall view over the line
and you shouldn’t be able to adjust any values from there that affects the production.
Another thing, if the users could decide, is the design of the alarm lists, which is
mentioned earlier and discussed with the priority list in chapter 5.3.2. As Jander &
Alfredsson (2013) said it needs to be further studies to validate the applicability of the
evaluations, and it should be used with people from different contexts to get a greater
picture of the problems identified. So here further investigations are more than just
important so that all customers, regardless of the purchased products, is satisfied with
the updates.
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7.4 DOCUMENTATION
The plan was not to involve the documentation. But due to the lack of possibility to
visit a company in the beginning the documentation were included to find out what
tools the users have from AP&T and if it’s good enough. Below are the primary
questions.
• The documentation for each machine and line, how is it built? Is there a
standard or does each department design its own?
• What is included and is something missing according to the users?
As mentioned in 7.2 The user, some parts are not described good enough in the
documentation and during educations. The lack of a good “how-to” description has
made the customers make their own, which make the use for documentation almost
down to zero. Especially for the operator and setter. This is something that the users
think AP&T should evaluate. At some points the descriptions are good, and at some
points the documentation is referring to the mobile panel and what is seen there,
instead of a description in text. Further evaluations are necessary and a discussion
between educators and document managers is needed. The discussion between the
departments is also needed to create a standard order of the content and the
descriptions so the complexity can be reduced and a similarity can be seen, which the
users are asking for.
7.5 USABILITY PROBLEM
When identifying the issues in the analyzed products and documentations a priority
list was made to answer the following questions:
• What areas are in need for improvements according to the users? Which will
be prioritized and how much time will it take to improve?
As seen in chapter 5.3.1 Identified problem areas according to the users, the issues is
listed according to the users and in 5.3.2 List of priority, the list is structured after
implementation time with the fastest improvements with biggest effect first. In Table
7 below both are summarized.
Table 7. Summary of the identified issues and the list of priority.
According to the users
1

Mobile panel

2

HMI

3

Documentation

4

Tooling and
grippers

5

Introduction
and education

6

Operators panel

The priority list

Cords
Override
Key switch
Differences in panels
Alarm list
Screen separation
Length and separation
Content
Format
Differ from education
Gripper change
Forks on the FurnaceFeeder
Postures during changes
Education for new employees
Simulation software

1

HMI

2

Operator’s panel

3

Introduction
and education

Education for new employees
Simulation software

4

Mobile panel

5

Documentation

Division of zones
Line panel icons

6

Tooling and
grippers

Cords
Override
Key switch
Differ from education
Format
Length and separation
Content
Forks on the FurnaceFeeder
Gripper change
Postures during changes
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Screen separation
Differences in panels
Alarm list
Division of zones
Line panel icons

In chapter 5.3.2 List of priority, and in the discussion above the time to improve the
things are mentioned. The shortest test and implementation time have the HMI since
it’s made by AP&T and not much new coding is needed. The next thing is the
operator’s panel and the division of zones. The change of layout on the panels prior
to order will require short amount of time. There is no change in time as when having
the old layout, the time to commission and install the panel will however increase.
The issue that will take the second longest time to improve is the documentations,
due to the lack of “how-to” descriptions that must be tested on several machines and
lines so it’s accurate and working. Also, the lack of personnel that are designing the
documentations is a limiting factor. The issue that will take the absolute longest time
to improve and to investigate, test and implement are the tooling and grippers. This
is depending on the customer, the cost to automate, the programming behind it and
the time of commissioning and installing.
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APPENDIX 1. Gantt Schedule
page 1/1

Below is the Gantt schedule made for the master thesis project at AP&T.
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Below are the main questions that the interviews were built on. The questions varied
depending on the profession and what the participator answered during the interview.
General questions
What does your experience look like? How long have you been at the company? Do you
have any other tasks?
Do you have any visual, hearing, tactile or motion impairment that affect your assignment?
Introduction
Did you participate during the introduction and education provided by AP&T?
What was your thoughts about it? Content, timeline, etc.?
Operator’s panel
What is your opinion about the Operator’s panel? Is it placed at the right location regarding
the machines, line and safety zones?
What is considered about the size of the panel?
What is considered of the location of the buttons on the panel? Is the emergency stop well
located? Do you think that buttons for each machine also should be placed nearby the machine
so that you don’t have to run back and forth during settings, adjustment or tool changing?
What is considered about the order, size, color and lights of the buttons?
What is considered of the variant of buttons and dials? Turning/pressing/jumper/the feedback
etc.
How about the key switch? Is this safety measure used?
What is considered about the LOCK OUT function? And the padlock?
What is considered about the icons? What would you say is the icon looked different? (Show
an example). What is considered about the size of the icons?
How do you overview the safety zones from the panels to control that no one is left inside?
Do you trust that people who’s in the area that they have used the padlocks, or do you check
the areas properly? Do you have a reset button inside the safety zone?
Operator’s terminal screen
What is considered about the size of the screen?
What is considered about the colors on the screen? How is the contrast?
What is considered about the icons? How about the color and size? Are the icons distinct
enough?
What is considered of the placement of the icons? What do you think about the order of the
functions in the lines and column?
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What do you think about the icon whose page you are on is replaced by the exit icon (the
door)? What do you think about keeping the icon and mark it like the bottom line to
understand that you are on that page (if possible)?
What’s your thoughts about the design? The menu system? Folders?
Do you understand where to find the correct information? Is it easy to understand the way to
certain screens? Is there a lot of misprinting? Do you understand which way you have taken
and how to get back?
What is considered about the text? Size? Font? Headings?
What about the text in the message/information box? Size? Can you see it from a distance?
Do you WANT to be able to see it from a distance?
What do you think about the language? The structure of the sentences in the alarm list? How
about the abbreviation?
What about the separation of alarms, warnings and messages in the terminal? Considered
colors, icons, language and structure?
What do you think about the sequence programming? Is it easy? How long does it usually
take? Regarding the press – what do you think about sequencing the cylinders for the press
first - and later connecting it to the cylinders in the tool (if any)? How would you like to
design the sequences?
Does the terminal include everything or is something missing? Where would you put it? Do
you want to move something? Remove something?
Mobil panel
What is considered about the mobile panel? Size? Weight? Form? Materials?
Can you reach all around the machine with the wire? What would you feel about having the
mobile panel wireless if optional?
What is considered of the location of the buttons on the panel? F1-F8 and K1-2. Is the
emergency stop well placed?
What is considered about the size and the texts/marks of these buttons?
What about the key switch? Is the safety measure being used?
What is considered about the size of the screen? 9-10 inch.
What is considered about the colors of the screen?
What is considered about the size of the icons? Are they distinct enough on the mobile panel?
What is considered of the placement of the screens/functions/icons in the screen? Is there a
logic order on the different screens?
What is considered about the menu system? The structure with folders?
Is it easy to understand were you find certain functions or a specific screen? Is there a lot of
misprinting? Do you understand which way you have taken and how to get back?
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What is considered about the text in the message/information box? The size of the text?
What do you think about the override function and the slide button? Do you use it or is it
enough with the given %-steps?
What do you think about the programming of the SpeedFeeder? What do you think of the
jogging-part? Connecting the I/O sequences?
Does the mobile panel include everything or is something missing? Where would you put it?
Do you want to move something? Remove something?
Documentation
Is there documentation available? Is it used? How much do you use it? Is it more/less during
special occasions like trainings?
What is considered about the structure? Order of the content?
What is considered about the content? Is it easy to read?
Is there something missing? Something that is unnecessary/superfluous?
What do you think about the size of the manual? Are the manuals too long? Too short?
Is it something that is unclearly described?
What is considered to the text in relation to the background and the figures?
What is considered about the fonts? Headlines? Sizes? Colors?
What is considered about the figures? Are there enough figures? Is something missing?
Are the figures distinct enough? Are they sufficiently described? Do you want repetition under
all sections or is it enough to have it at one place?
What do you think about the format of the manuals? Do you want it on paper or on the
computer of both?
Requests for division? Different structure?
Tooling
Do you have automated tool change? To what degree?
On how many machines do you change the tool? How often do you change it?
What is your view of the exchange process? Is it smooth? Heavy? Easy? Difficult?
Would it make it easier if some elements in the process were removed? For example, lift from
the trolley to the set-trolley and just drive directly to the machine with the truck? Or what
does it look like at your place?
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This sheet is developed to get a quick comparison and to identify the most
problematic areas in a simple and quick way regarding introduction, documentation,
the different panels and LOGOS 3.
Introduction
What do you think about education and/or review of AP&T’s machines regarding
a.
Content
b. Time
c.
Compliance with the documentation
What is your overall rating on introduction:

1

2

3

4

5

①

②

③

④

⑤

Documentation
What is your opinion on the accompanying documentation regarding
a.
Content
b. Approach
c.
Total length
d. Figures
e.
Language
What is your overall rating on Documentation:

1

2

3

4

5

①

②

③

④

⑤

1
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4

5

①

②

③

④

⑤

1
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3

4

5

①

②

③

④

⑤

1

2

3

4

5

①

②

③

④

⑤

Operator’s panel
What do you think about the operator’s panel regarding
a.
Location to machine
b. Size
c.
Buttons and their position
d. The order of the buttons
e.
Size of buttons
f.
Colors on buttons
g.
Icons
h. The size of the icons
What is your overall rating on operator’s panel:

Mobile panel
What do you think about the handheld panel, KTP, regarding
a.
The feeling of it
b. Physical buttons
c.
Size of the screen
d. Colors
e.
Icons
f.
The size of icons and buttons
g.
Size of text
h. Language
What is your overall rating on mobile panel:

HMI
What do you think about LOGOS 3 regarding
a.
Colors
b. Icons
c.
Texts
d. Subheadings
e.
Shortcuts
f.
Font size
What is your overall rating on LOGOS 3:
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Below is the mapping of the maintenance work that is made by the technician.
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In this appendix the different layouts for the panels are presented. In the first picture
the layout and design for today is presented and in picture two the shortened panel
with the original icons is seen.
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On this side two different layouts with new line icons is presented. The first picture
is the original design but whit new icons and the second is the shortened panel.

