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Sammanfattning 
Examensarbetet är utfört i sammarbete med IKEA Components AB och är det avslutande 

momentet i masterutbildningen Teknisk design på Kungliga Tekniska Högskolan i Stockholm 

2014. Ämnet behandlar utvecklingen av en stötabsorberande lyft-lås lösning för lådsystem 

gällande en klassisk låda av spånskiva med dold lådexpansion. 

Samtliga av IKEA möbler följer båda nationella och internationella standarder för att försäkra 

att dessa klarar det användandet som den utstår under en livstid med bibehållen funktionalitet. 

Lådan av spånskiva har vidareutvecklats vilket har lett till en kraftkoncentration på 

monteringsstiftet som hindrar lådan att skjutas av skenan. Slam-open testerna har störst 

utmaning då all kraft koncentreras på monteringstiftet. Monteringstiftet är fäst i spånskivans 

snittyta vilket gör att den är extra sårbar. Krafter varierar sedan beroende på lasten, vilket 

avgörs av lådans volym. Den dolda skenan är användarvänlig genom integration av push-open 

och soft-close funktionalitet samtidigt som lådan är lätt att plocka ur, vilket har lett till att den 

i vissa fall släpper från skenan av misstag. Det beror till stor del av att användaren inte 

använder lyft-lås eller att lyft-låsen är felmonterade. 

Utvecklandet av det stötabsorberande lyft-låset beskrivs från planering, idégenerering till 

konceptutveckling. Rapid prototyping har använts för att testa och utvärdera koncept. De 

prototyper som har varit möjliga att tillverka i testbart material har alla klarat slam-open 

testerna, vilket har ansetts vara den viktigaste funktionaliteten. 

Det slutgiltiga konceptet har fördelen att bara utformningen ändrats av den nuvarande vagnen 

som håller lagren i skenan, vilket säkerställer att dämpande funktionen används. Den 

uppgraderade vagnen kan implementeras i nuvarande produktionslina utan att påverka 

produktionen. Lösningen är kompatibel med nuvarande lyft-lås och lyft-lås koncepten 

presenterade i denna rapport, men har inget integrerat lyft-lås. Vagnen har evaluerats med 

IKEA och IKEA underleverantör där utförligare tester undergåtts samt tillverkningsmöjlighet 

innan integration i lådexpansion avgörs.  
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Abstract 
The master thesis was performed on request from IKEA Components AB and submitted at the 

Royal Institute of Technology in Stockholm and IKEA Components AB in Älmhult, 2014. 

The subject is the development of an impact resistant lift-lock solution for drawer systems, 

where the product range consists of a classical drawer with concealed slides. 

All IKEA furniture’s follow both national and international standards to make sure the 

drawers endure extensive use with maintained performance. Due to improvements of the 

classical drawer there has been a stress concentration, especially during slam-open, on the 

coupling between slide and drawer side panel. The coupling is connected to the cut surface of 

the particle board where it is particularly exposed to damage. This is enhanced by the loading 

of the drawer, which differs greatly by the volume of the drawer. The concealed slides are 

user friendly with soft-close or push-open functionality and are designed to be easily 

removed, which unintentionally has led to releasing bottom drawers from slide. This is 

commonly due to not using included lift-locks or improper mounting. 

The development process of the impact resistant solution can be followed thru planning 

ideation and concept refinement. Rapid prototyping has been used for evaluating concepts, 

where testable prototypes have been used to verify functionality. Testable concepts have 

passed the slam-open test, which has been seen as the most important feature.  

The final concept has the advantage of being integrated by just changing the design of the 

bearing carriage, guaranteeing that it is used. The concept is in theory easily integrated into 

production by replacing current carriage. This solution is compatible with current lift-locks 

and lift-lock concepts presented in the report thus it has no integrated lift-lock of its own. The 

carriage has been presented and evaluated with IKEA subcontractor who is running further 

tests before deciding if it should be implemented. 
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NOMENCLATURE 

This section includes a dictionary to define words, methods and a summary of software that 

has been used in this thesis. There are also a collection of abbreviations to ease the 

readability of the report. 

Dictionary 

Lift-lock   Secure drawer against slide 

Slam-open test   Safety test 

Pugh matrix   Evaluation matrix 

QFD   Evaluation and comparison matrix 

Abbreviations 

CAD   Computer Aided Design 

FEA   Finite Element Analysis 

IoS   IKEA of Sweden 

IKEA C   IKEA Components 

IP   Intellectual Property 

QFD   Quality Function Deployment 

WBS   Work Breakdown Structure 

WS   Workshop 

Software used 

Program    Function    Information  
Adobe Illustrator CS6  Vector drawing    adobe.com  

Adobe Photoshop CS6  Image editing   adobe.com  

CES Edupack 2013  Material data   grantadesign.com 

Microsoft Word 2010   Word processing   http://office.microsoft.com 

Microsoft Excell 2010  Spreadsheet app.  http://office.microsoft.com 

Modela Player 4  CAM software   rolanddg.com 

SolidWorks 2010  CAD-modelling  solidworks.com 

SRP Player   CAM software   rolanddg.com 

ZPrint    3D printing software  zcorp.com 
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1 INTRODUCTION 

The introduction introduces the background to the thesis, the methods used, the objectives 

and delimitations. 

1.1 Background 

The heart of IKEA is located in Älmhult, south of Sweden, where product development, 

business development, strategic and operational purchase and staff functions is located within 

a short distance. IKEA business idea is explained as a wide range of well-designed functional, 

home furnishing products at low prices so that a majority of people can afford them. 

IKEA Components (IKEA C) is a part of the IKEA group and has responsibility to develop 

and supply fittings for IKEA furniture. IKEA C has a close collaboration with IKEA of 

Sweden (IoS), whom are responsible for the development of new products and IKEA 

furniture range. Together they choose which fittings are used for upcoming products and 

when new solutions are needed. Besides fittings, IKEA C are also responsible for the 

adjoining material area including float glass, mirrors, steel, paper, comfort, plastics, 

electric/lighting components and packaging of fitting bags etcetera. IKEA C is responsible for 

approximately 3500 different fittings articles and 4000 articles in the material area. These 

include articles such as drawer sides and mirror glass. Most of the components are 

continuously updated (Inter IKEA systems B.V 2012, 2012). 

One improvement has been to make the drawer more rigid thru fastening the bottom of the 

drawer. This has led to a stress concentration on the mounting against the drawer extensions 

where the concealed slide is particularly exposed. The concealed slide is consumer friendly 

with optional soft-close or push-open functionality and the drawers are easily removed. 

However ball and roller bearings, which make the drawer open and close smoothly, also 

impairs the ease of mounting and by concealing the slides attachment points from the user. 

Users also have a tendency to slightly lift bottom drawers when it is unloaded, which has led 

to unintended detaching of drawers. Both customer desire, IKEA, national and international 

standards make sure that the drawers should endure extensive use with maintained 

performance. Load differs greatly by the volume of the drawer and the same slides are 

mounted no matter the size of the drawer. This has led to the conclusion that a locking 

mechanism that can enhance user experience, drawer durability and secure the handling of the 

drawer would be of great use. This type of solution is referred to as lift-lock, which secures 

the drawer to the slide. The solution should meet IKEA standards when it comes to quality 

and safety as well as the nine thesis statements of Ingvar Kamprad (Inter IKEA systems B.V, 

2011). 

1.2 Scope 

This master thesis shall include analyses of current products on the market such as an 

investigation of current national and international patents. The design process shall be 

presented in a technical report such as CAD models and technical drawings. Parallel with the 

report a physical model shall be made. This model shall show the technical solution and 

functionality. The physical model shall be evaluated by IKEA standard, domestic furniture, 

with tests such as slam-open test. 
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1.3 Objectives 

 Develop a lift-lock solution for a classical IKEA drawer of particle board sides which 

assembles to concealed slides. 

 The lift-lock solution should reinforce the connection between the rails and the drawer 

sides to ensure the solution passes the slam-open test. 

 The solution should add customer value. 

1.4 Delimitations 

 The Master Thesis is scheduled for 20 weeks (30 higher education credits) in 

accordance with ITM/Machine Design requirements at KTH, The Royal Technical 

University in Stockholm. 

 The thesis is required to fulfil report requirements according to (Department of 

Machine Design, 2013). 

 The budget is estimated by IKEA C which covers expenses for travels, 

accommodations and materials used during the project. 

 The solutions are able to be integrated in current classical drawer with concealed slide 

drawer system. 

 Number of testable prototypes is limited by prototyping methods and material. 

Testable prototypes are manufactured by milling and thereby limiting design 

possibilities. 

1.5 Censoring 

Before starting this project the project members had to sign over IP rights and confidentiality 

agreement to IKEA C: This means IKEA C has the right to protect ideas, therefore are some 

descriptions and pictures are censored. Cabinets that are not in production have been given 

fictitious names. 

Equally important is there to describe other concept thoroughly to protect solutions details 

through making them public. 

1.6 Methods 

Used methods are partly general for the entire project and to other parts specific in order to 

perform a task. 

1.6.1 The Design process 

To optimize the design process to this specific project a modification of the Mechanical 

design process by David G. Ullman is made (Ullman, 2010, p. 82), see Figure 1. 

 

Figure 1. Visualization of the design process.  
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The first phase in Ullmans design process, see (Ullman, 2010, p. 85), had already been 

performed by IKEA components. This phase is centred on problem discovering. 

The next phase involves project planning, where the entire project is broken down into 

activities, a so called work break down structure, see Appendix A, where all the deliveries and 

decisions are included in a network plan, Appendix B, to find a critical path, for making a risk 

log see Appendix C. To visualize an overview of the projects time plan a project plan is made 

and expressed as a Gantt-chart, Appendix D. A communication plan, Appendix E, is also 

produced to find the knowledge or reach the correct person when needed. IKEA C provided 

group members with laptops. The laptops granted access to intranet and personal IKEA email 

addresses. This also provided software so important information could be accessed. 

During the following phase the product is defined where research is made to gain a greater 

understanding. Competitor’s work is investigated, patent searching are made within the same 

classification and an investigation of the internal solutions at IKEA components. 

Next phase of Ullmans design process consist of conceptual designing. This phase is called 

ideation in this project to easier separate it from the next phase. Different types of workshops 

performed, in order to create ideas which are shaped after a technical requirement 

specification. This phase ends with a Pugh-matrix where one concept is chosen. 

Once final concept is chosen further development can begin. First tests are being made at 

IKEA C to evaluate if the solutions manage the IKEA standards, such as evaluation from 

IKEA personnel who possess great knowledge and experience of previous solutions. 

The chosen concept are re-evaluated and improved for manufacturing, assembly and customer 

use in the concept refinement phase. 

During these phases the results are documented which will be presented as a technical report 

such as a presentation at the Royal Technical University in June 2014. 

1.6.2 The Testament of a Furniture Dealer 

In 1976 Ingvar Kamprad, founder of IKEA, created The Testament of Furniture dealer. It is 

given to every employee at IKEA. The Testament consists of nine theses of business which 

shape the culture of IKEA even today. These theses are used in this project, in order to 

enhance the process and the final result (Inter IKEA systems B.V, 2011). 

1.6.3 The Ten golden rules 

The ten golden rules is a guideline which has been developed from a pedagogic summery of 

many university students studying EcoDesign. The rules are not listed in any preference order. 

This method is used to access the sustainability point of view early in the process, in order to 

prevent costly changes (Luttropp & Lagerstedt, 2006). 

1.6.4 Patent searching 

According to (Ullman, 2010, pp. 197-197) is patent literature a great source to generate new 

ideas. The sources for European patents are made at the European Patent Organization, EPO, 

through espacenet.com and Thomson innovation.  

1.6.5 Benchmarking 

Benchmarking is often explained as a competition, evaluation and a learning method from 

existing solutions, regardless of branch and geographic. This can be done both externally by 

looking at competitors, and internally by investigating IKEA existing solutions. The purpose 
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of this method is to gain knowledge in order to develop an improvement of the existing 

solution (Johansson & Abrahamsson, 2010, p. 104). 

1.6.6 Usability test 

Usability test is an experimental method used with real relevant users performing information 

directly with the product (Nielsen, 1993). The test persons shall represent the actual users, in 

terms of background, education, profession, age, and domain knowledge. In usability tests the 

ease of use of the product is evaluated by investigating the target achievement, efficiency and 

satisfaction. The test person should not do more than 7 assignments and it should not take 

longer than 30 minutes. The first and the last assignment should be easier than the others so 

the test person should feel at ease.  

The test persons are filmed when performing the given assignments and then analysed by 

counting numbers of hesitations and corrections. By asking the test person to loudly express 

hers/his thoughts both quantitative and qualitative data for analysis can be obtained. 

The test is divided in preparations, implementations and analysis. During the preparation shall 

the purpose and aims of the test shall be stated such as what product, test user information and 

which context the test should be conducted at and what data that should be collected. 

(Osvalder, Rose, & Karlsson, 2010, pp. 525-527). 

1.6.7 Brainstorming 

Brainstorming is a method used to develop ideas together as a group. These are often 

performed as a workshop where the workshop leader presents wild ideas in order to stimulate 

the participants. It is important to not give negative critique or comments, as this can inhibit 

creativity of participants. All ideas should be documented and the group should not be larger 

than 6-8 participants to reassure everyone to participate. People who give negative comments 

should not participate to be able to receive a good result of ideas (Osvalder, Rose, & Karlsson, 

2010, pp. 502-503). 

1.6.8 Brainwriting, (the 6-3-5 method) 

Brainwriting is similar to a silent brainstorming. This method is also called the 6-3-5 method 

where 6 participants shall draw 3 columns on paper and write or sketch one idea of the 

problem in each of these 3 columns. After 5 minutes the participants give their paper to the 

next person sitting to the right. These writings or sketches need to be so clear that no 

questions need to be asked (Osvalder, Rose, & Karlsson, 2010, p. 503). The method is 

interpreted and used in different ways to suit the participants. A modification of the method is 

needed in order to get the most out of the workshop (Wilson, 2013). 

1.6.9 Product prototyping 

Product development is an iterative process, which usually requires building several 

prototypes. Prototyping has a huge impact on product cost, quality and time. It is important to 

choose a prototyping process that serves the prototype’s purpose. This method can help 

communication of ideas since it helps everyone to visualize the same end result. This allows 

the user to interact with the product so that the developer receives useful feedback, such as 

tactile feedback, function verification and simulation of final use (Frank, 2008). 

1.6.10 Focus group 

According to (Ullman, 2010, p. 152) can the key to determine the costumers’ needs be 

through focus groups, where the result of is used in a QFD. The goal of this method is to find 
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what is wanted in the new product, such as to gain insight and define the problem with current 

solutions. Focus groups can be used to both generate new ideas and evaluate alternatives.  

1.6.11 Quality Function Deployment 

This method is developed in Japan and among others has Toyota successfully used this 

method during product development. According to (Maylor, 2010, s. 204) QFD is a great tool 

for minimizing the gaps between the expectations of stakeholders and project delivery. 

(Ullman, 2010, pp. 145-148) states that QFD will organize the major pieces of the project due 

to understand the problem in terms of hearing the voice of the costumers, developing the 

specifications or goals for the product, finding out how these specifications will measure the 

costumers’ desires and also determine how well the competitors meets their goals. By 

developing numerical targets to work toward the product can compete with competitors and 

therefore be stronger on the market. 

1.6.12 Pugh’s method 

Pugh’s method is a decision-making matrix used to compare and evaluate concepts, in order 

to make fair comparisons. The matrix is best used when there are several concepts to choose 

between. Criteria and their importance are often taken from the QFD matrix, which is a good 

starting point. Each concept is scored relative to one another in terms of how well it meets the 

stated criteria. The comparison gives information to evaluate which concept that best meets 

the stated criteria (Ullman, 2010, pp. 221-229). 
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2 FRAME OF REFERENCE 

Frame of reference is a short collection of data gathered during the information retrieval 

phase. The information will be the foundation upon which the result is based on. 

2.1 The furniture range 

The components of interest in this project are slides and a drawer where the focus is the 

assembling between them. They connect by first attach the back panel of the drawer to the end 

hook of the slide and then fit the hole under the drawer side panels to the pins at each slide as 

Figure 2 shows. The user has to ensure that extension elements are fully extended when 

mounting the drawer. The slides have a tendency to be pushed inside the cabinet when sliding 

the drawer along the extensions to connect the rear hooks. The weight of the drawer and 

friction between the slide and drawer forces the slides inwards, which can be difficult to 

anticipate for the user. 

 

Figure 2. Disassemble drawer from cabinet. 

The drawer bottom rests on the slide extensions with a small support on the side panels from 

the mounting pin. The drawer does not tip outwards due to the hook in the back and outward 

motion from the cabinet is supported by the small mounting pin at the end of the slide. 
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2.1.1 Drawer sides 

IKEA has several different drawer solutions. Slides are generally mounted to the drawer side 

panels, which might differ as shown in Figure 3. 

   

Classical Drawers Single Walled Drawers Double Walled Drawers 

Figure 3. Drawer variants. [1] 

This project is focused on the classical drawer which is generally made of wood based 

materials, such as particle board. This is also one of the greatest differences between the 

drawer solutions. Both single and double sided drawers are made of sheet metal, which offers 

much higher durability. 

2.1.2 Extension elements 

IKEA C has developed a variety of slides for classical drawers. The classical drawer has 

commonly been mounted on the outside of the drawer side panels. The majority of extensions 

elements are screwed to the side panels which are commonly wood based. These are rigid, but 

the mechanisms are visible when the drawer is pulled out of the cabinet. The ball bearing slide 

has the disadvantage of needing to be unscrewed in order to remove the drawer. This project 

is focused on the concealed slide, which adds some features to the extension element, as 

shown in Figure 4. 

 

Ball Bearing Slide 

 

Roller Slide 

 

Concealed slide 

Figure 4. IKEA extensions. [1] 



 

 

9 

 

One key characteristic for the concealed slide are that it is hidden underneath the drawer. This 

gives the drawer a clean design without any mechanisms showing. Concealed slides come in 

three different sizes, but they share the same proportions, as illustrated in Figure 5. The fourth 

slide in Figure 5 is for IKEA KOMPLEMENT range, which has some deviations from the 

others. It is a possibility to add features to increase the slide performance, such as self-closing, 

soft self-closing and push open. Furthermore it is possible to adjust the height the drawer, by 

rotating a nut on the slides. Since the drawer rests on the extension elements, the slightly 

longer side panels make the extension elements invisible from the sides. The length of the 

slide depends on the depth of the cabinet. 

 

Figure 5. Different dimensions of concealed slides. [1] 

2.2 Particle board 

The particle board is a board made of wooden flakes and glue, which is compressed and 

heated under high pressure. It is often produced as one layer, three layers or multilayer 

particle board. One layer particle board has the same structure thru the whole cross section 

where as three layers have a middle layer of larger flakes and finer layers at the surfaces 

(Sarman, 1982). The three layer particle board is the most commonly produced particle board 

(Trä- och Möbelindustriförbundet, TMF, 2004, p. 9). 

A particle board has a variable density through its thickness. Density is measured either by 

splitting the board in thin layers which are individually measured or through x-ray measuring. 

It is important to measure at several areas over the whole cross section perpendicular to 

manufacturing direction with kept distance from the edges to get reliable result. Boards often 

have lower density in the middle of the board and higher density closer to the surfaces, 

(Blümer & Trätek, 1992, p. 111). 

By cutting the board it is possible to see the variable density by the naked eye. Measuring 

procedures are also able to define edge properties, such as hardness and edge smoothness. 

Porosity at the edges and the transverse tensile strength has no direct connection and boards 

with high porosity may still have high tensile strength. The porosity is therefore mostly just 
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measured at boards, which will be laminated due to the major effect on edge banding, 

(Blümer & Trätek, 1992, p. 119). 

 

Figure 6. 12mm particle board. 

Particle boards are specified by (SS-EN 312:210, 2010), which ensure quality of particle 

boards in general. Boards used for interior filament are referred as type P2. The standard 

focuses mainly on surface quality and bending strength leaving the cut surface without any 

requirements. The particle boards internal bond could affect the cut surface properties 

comparing test methods (SS-EN 319, 1993) and the type of damage received from slam-open 

test. 

2.3 The interface 

The interface is the area in which this project has its focus. The interface consists of the 

drawer side and a slide, which is concealed under the drawer, as seen in Figure 7. 

 

Figure 7. The interface is viewed from a cross section cut of the front of the drawer. [1] 

http://www.google.se/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=FUc1R98huyNFAM&tbnid=mdHGDbehYwaKeM:&ved=0CAUQjRw&url=http://newswan001.en.made-in-china.com/&ei=Sr5PU-jlOoLv4gTzlYGICw&psig=AFQjCNF4GmjCfL7eQyzAWXUCZp5jLYljGA&ust=1397821309139417
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To not interfere with existing components the interface dimensions have been measured. The 

pin on the concealed slide has the nominal length 9mm. As Figure 8 shows, if the pin would 

be any longer it may interfere with the bottom of the drawer. The distance from the middle of 

the pin from the edge of the moving part on the slide is 6mm nominal and the sides are made 

of 12mm particle board, type P2. 

 

Figure 8. Interface dimensions. 

2.4 Design restrictions 

To define and limit the interface design restrictions where utilized; these are visual expressed 

in Figure 9. These restrictions mark areas were changes are prohibited. 

 

Figure 9. Design restrictions. 

2.5 User assembly 

IKEA furniture is made to be packed flat and assembled by the customer. The user receives an 

assembly sheet with directions which explains how to assemble the furniture. Drawers are 

also illustrated to explain how to mount them on the slide, see an example of IKEAs furniture 

NYVOLL in Figure 10. 
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Figure 10. Assembly instructions the costumer receives. [1] 

A large part of assembling furniture is dependent on how well the illustrations explain the 

assembly procedure. 

2.6 Standards 

Standards are used to guide specifiers to make adequate comparisons of durability. Without 

guidance specifiers would design their own test methods with number of cycles and loads. 

There would be no guarantee that the test result would be comparable to any other specifiers, 

due to differences in the test specifications. (ISO 7170, 2005) 

The Swedish Standard Institute (SIS) has several standards that are relevant for storage 

furniture, with different standards for domestic, kitchen and office furniture. The standards 

fulfil the European standards thru approval of CEN (European Committee for 

Standardization), which also gives the status of national standards. Standardized testing 

methods are stated in (SS-EN 16122:2012, 2012), but it does not specify loads and cycles. 

Loads and number of cycles then differ between which purpose the furniture will be used for. 

Domestic storage furniture requirements are stated in (SS-EN 14749:2005, 2005), which state 

the number of cycles for a durability test, but the load. Comparing with office storage 

furniture in (SS-EN 14074:2004, 2004), which has twice the load and 50k cycles for 

determinate the strength and durability. This clearly state what type of use the furniture’s are 

meant for. 

When products are distributed outside of Europe the international standard (ISO 7170, 2005) 

is used, which is an umbrella standard for kitchen, domestic and office standards. It separates 

into different levels, where level one is comparable to domestic use, level two is closer to 

office use and above level three are loads and cycles multiplied with a constant so 

theoretically it is possible to fulfil an infinite durability level. 
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Besides user interface, slam-open and durability test are most relevant for evaluating quality. 

An overview of the differences between standards can be seen in Table 1. The table data is 

referring to weights and cycles for extension elements (drawers).  

Table 1. Comparison between standards 

 Load 

(kg/dm
3
) 

Slam-open 

cycles  

Slam-open 

velocity (5kg 

calibration 

weight) 

Slam-open 

velocity (35kg 

calibration 

weight) 

Durability 

cycles 

Durability 

cycles / min 

SS-EN 147 49 

(Domestic) 0,2 10 1,3m/s 1m/s 
not 

specified 

not 

specified 

SS-EN 140 74 

(Office) 
0,5 10 1,3m/s 1m/s 50k 6 

ISO 7170 

(lvl 1) 
0,2 

10 slam-

open/shut 
1,1m/s 0,8m/s 20k 6-15 

ISO 7170 

(lvl 2) 
0,35 

10 slam-

open/shut 
1,3m/s 1,1m/s 40k 6-15 

ISO 7170 

(lvl 3) 
0,5 

10 slam-

open/shut 
1,4m/s 1,1m/s 80k 6-15 

Slam-open tests are performed by loading a specific weight and slamming the drawer open 10 

times by either pneumatics or weight fastened to a string; the set-up is shown in Figure 11, 

(ISO 7170, 2005). 

 

Figure 11. Illustration of slam-open setup. 

An important aspect is testing sequence. Each test is performed in order of which they are 

presented in the standard documentation, slam-open test precedes durability tests. Bråvander 

and Månthén discussed testing sequence and recommends performing slam-open after 

durability test, which better would represent actual use (Bråvander & Månthén, 2013, p. 63). 
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2.7 Internal benchmarking 

Internal benchmarking is performed on IKEA range of lift-lock solutions. Lift-lock presented 

are all for concealed slides and classical drawers. 

2.7.1 Lift-lock #1 

Lift-lock #1, is one solution used for some of IKEAs drawer containers, such as NYVOLL. 

The solution consists of a 20mm cam dowel and a plastic cam lock, as shown in Figure 12. 

These are located at both sides of the drawer. 

 

Figure 12. Components for one current lift-lock solution at IKEA. 

The costumer assembles the solution by attaching the 20mm screw into the mounting pin on 

the concealed slide before mounting the drawer. The screw is adding 10mm vertically when 

the drawer is placed in position, which means that the angle between the screw and hole, in 

the bottom of the side panels of the drawer is larger and slightly offset. Therefore makes it 

harder for costumers to assemble, see Figure 13. 

 

Figure 13. Visualization of problems when using a long dowel. 

To secure the drawer from releasing from the slides the 20mm screw are locked by a plastic 

cam lock. This makes it secure and firm, but harder for costumers to remove the drawer, as 

shown in Figure 14. 
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Figure 14. Visualization of how to assemble the lift-lock solution. 

The cam lock is visible on the outside of the side panel. Due to several different coatings and 

foils on the drawer side panels there is a need to colour match the cam-locks. However, the 

hole can also be seen as an indication for the user where to mount the pin, but adds an extra 

operation when manufacturing side panels. 

Load analyse 

A load analyse of the particle board with “Lift-lock #1” solution during slam-open test is 

illustrated in Figure 15. 

 

Figure 15. Rough estimation of load distribution on the particle board during slam-open test. 

The slide is connected thru cam dowel and lock, which adds both friction and a larger support 

area. Pressure from the cam lock adds friction between the particle board and the mounting 

pin’s bottom plate and extra support at the cam lock makes the drawer manage the slam-open 

test. 
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2.7.2 Lift-lock #2 

This solution consists of a plastic component, which helps to secure the drawer to the slide 

vertically. It does not help to support the mounting pin, which means this solution does not 

strengthen the solution in slam-open tests, see Figure 16. However, keeping the mounting pin 

fully inserted into the particle board guarantees that the whole pin absorbs the energy from 

opening and closing the drawer. 

 

Figure 16. Plastic lift-lock mounted at drawer side. 

The lift-lock is mounted on the bottom of the drawer and by turning the lever the drawer is 

easily removed. The ribbed pin is inserted into the pre-drilled hole, which has a spacing of 

32mm, which allows both holes be drilled in one operation. The grooves secure the lift-lock 

in the hole and are easy to mount without any tools. 

2.7.3 Lift-lock #3 

The lift-lock #3 has the same functionality as lift-lock #2, but with some minor advantages. 

Mounting is made in the same manner, with a pin with grooves. A comparison can be seen in 

Figure 17. The lever has a perforation that is a countersunk hole, which can secure the locking 

mechanism to the drawer side panel with a screw. 

 

Figure 17. Comparison of IKEA lift-locks #3 and #2 from left to right. 

A rib is placed along the lever’s length, which both adds strength and support to keep the 

clamping surface at the correct height. A V-shape at the tip makes the lift-lock longer, 

allowing for a larger clamping surface. The V-shape holds the mounting pin, making it 

slightly harder to dismount the drawer. 
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Summary 

Table 2. Comparison of internal benchmarked lift-locks. 

 Adds support 

for slam –open 

Lift-

lock 

Tool to 

mount 

Adding manufacturing 

operations 

Visible Affecting 

mountability 

Lift-lock 1 x x x x x x 

Lift-lock 2  x     

Lift-lock 3  x x   x 

2.8 External benchmarking 

External benchmarking is done by investigate competitive products. These products are 

gathered through searching internet and visiting fittings stores. 

2.8.1 Hettich 

Hettich have constructed a solution of a plastic lift-lock. The lift-lock has two pin with groves 

that are connected to the drawer side panel. A clamping surface keeps the slide securely to the 

drawer, as shown in Figure 18.  

 

Figure 18. Lift-lock solution from Hettich. 

Hettich solution has proven to be difficult to deactivate and when wrongly removed it will 

leave the drawer permanently unlocked. The lift-lock needs to be mounted so that it covers 

the plate on the slide and not as shown in Figure 19.  

 

Figure 19. Wrongly mounted lift-lock at IKEA Kungenskurva. 
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2.8.2 Hettich: QUADRO solution 1 

Hettich has developed an add-on lift-lock solution. It is attached around the plate for the 

mounting pin. Once it is connected to the slide the drawer can be mounted. When the drawer 

is at its right position, a clicking sound from a snap-fit will give an audio feedback. The 

solution is made out of a single piece of plastic, as shown in Figure 20. 

 

Figure 20. Hettich: QUADRO solution 1. 

2.8.3 Hettich: QUADRO solution 2 

This solution is screwed to the front panel of the drawer. The user receives an audio-feedback 

once it is mounted correctly. When the user wants to release the drawer from the slide, the 

handle with an ergonomic shape is moved towards the drawer front. The solution makes it 

possible to adjust height but needs full length extensions, reaching all the way to the front 

panel. 

 

Figure 21. QUADRO solution 2, a front panel mounted lift-lock by Hettich. 
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2.8.4 Blum: MOVENTO 

Blum has developed lift-lock solution similar to Hettich Quadro 2. The solution is mounted to 

the front panel and gives the user the possibility to adjust the drawer both vertically and 

horizontally. The solutions needs full length slides and consist of a lot of components and a 

mix of materials, as shown in Figure 22. 

 

Figure 22. Lift-lock and adjusting component from Blum. 

2.8.5 Intellectual properties, patent search 

Patents with similar properties which are focused on the same problems were gathered 

through the patent search has been a source of inspiration. It has also been important to not 

interfere with and respect others intellectual properties. 

2.9 Manufacturing processes 

Possible manufacturing processes are strongly determined by the amount of units that need to 

be produced. Few manufacturing processes are economic when number of units produced 

reaches millions of units or more, which would be a probable scenario for this type of 

product. With (Granta Design Limited, 2013) there is possible to evaluate possible 

manufacturing processes which are economically viable for this volume, see Figure 23. 
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Figure 23 Manufacturing processes comparing their economic volume. 

Preferably during large volumes low labour intensity is preferred and therefore labour intense 

processes are excluded. 

2.9.1 32mm cabinet system 

The 32mm system is a cabinet making system from post-World War II, where the need for 

furniture and a lack of lumber led to the system creation. The name “32mm cabinet system” 

comes from the characteristic grid of 5mm holes drilled with 32mm centre distance. An 

integrated system was engineered which handled particle board sheets. The process of 

manufacturing was both time and labour efficient (Lundgren, Christensen, & Gonzales, 2001). 

The grid system is drilled with a line boring machine which lets the manufacturer drill several 

holes in one operation. 

By designing with a centre distance between holes of 32mm, operations when manufacturing 

can be reduced. Minimizing operation is important for manufacturing speed and cost. 

2.10 Guidelines  

2.10.1 The Ten golden rules 

The 10 golden rules are developed for entire products and all are not relevant for components. 

In short are the rules as follows, (Luttropp & Lagerstedt, 2006). 

1 Avoid hazardous substances 

2 Minimize energy and resource consumption in production and transports 

3 Minimize energy and resource consumption in usage phase 
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4 Promote repair and update 

5 Optimize for service life 

6 Weight optimize 

7 Invest in strong, durable materials to protect product 

8 Information and labelling 

9 Use few and avoid blended materials 

10 Use as few joining elements as possible 

Some of the golden rules are similar to IKEA method of product design and suiting this 

project well. 

2.10.2 The Testament of a Furniture Dealer 

The nine points in The Testament of Furniture Dealer are describing IKEA business and 

shapes the culture of IKEA, (Inter IKEA systems B.V, 2011). 

1. The product range – Is the IKEA identity. No effort should be saved to keep the low 

price. It is stated by Ingvar Kamprad that without the low price can IKEA never 

achieve their task.  

2. The IKEA spirit – is a strong and living reality. Small means, humbleness, cost-

conscious, enthusiasm and a great community.  

3. Profit gives us resources. In a longer perspective reach a good result. 

4. Reaching good results with small means. A solution worth can only be fully estimated 

by compare it to its cost. 

5. Simplicity is a virtue. Always keep the solutions simple.  

6. Doing it in a different way. Always ask why.  

7. Concentration – important to our success. Concentrate time and effort where it is most 

needed everything cannot be achieved at once. 

8. Taking responsibility – a privilege. Ingvar Kamprad wants his personnel to take 

responsibility and to work on their fear to make mistakes. He says that the fear of 

making mistakes is the major enemy of development.  

9. Most things still remain to be done. A glorious future! 
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3 IMPLEMENTATION 

This chapter describes how methods are implemented and how the process has been 

performed. 

3.1 Planning 

To be able to define a proper planning structure each area of the project was divided into 

tasks. Through this breakdown structure the overall plan was constructed. 

3.1.1 WBS 

The work breakdown structure divides all activities into smaller components. The activities 

are hierarchy sorted and visualized as a flowchart of the entire work process from planning of 

the project to the final stages, as seen in Appendix A. 

3.1.2 Network plan 
In order to predict possible risk all the activities were broken down and connected in a 

network to be able to identify critical points. Activities were visualized as arrows, as seen in 

Appendix B. 

3.1.3 Risk log 

Possible risks are defined through examining of the individual activities of the WBS. Risks 

were also assessed through discussions and meetings with earlier graduates. Their greatest 

difficulties and where they found their biggest risks were discussed. 

Activities with potential risks are stated in Appendix C. Each activity and its risks are graded 

in the categories of severity, probability and hideability. Grades are given a score between one 

and five, where a larger number indicates a higher potential of that columns category. 

Severity states how large impact the risk has on the project. Probability states how great the 

potential is of it to occur. Hideability score indicates how well hidden the risk is where a high 

score implies that it is hard to anticipate when the risk will occur. 

A total score is tallied by multiplying each category with each activity. A high score indicates 

great importance to add countermeasures for prevention or lessen the impact of the risk. 

Scores above 20 points are considered to be dangerous or most likely to occur and the 

countermeasures are followed up continuously. 

3.1.4 Project plan 

When possible risks were identified, a time schedule was set for the project. An overview of 

the different phases of the design process over time are visualised in a Gantt chart, which was 

continuously updated, see Appendix D. 

3.1.5 Communication plan 

The resources available during the project and who to turn to with questions was important to 

identify. Therefore a communication plan was made, which was updated during the design 

process, see Appendix E. 
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3.2 Information retrieval 

Searching and gathering information has been performed both with internet search strings and 

borrowed literature from library. 

3.2.1 Benchmarking 
Benchmarking was made externally by using Google (search engine) and internally with 

IKEA inside. IKEA inside is IKEA intranet, a platform for employees to share information 

and operational systems. 

3.2.2 Patent searching 

To find relevant patented solutions the subject of which it concerns has to be well defined. 

The subject was defined through three simple questions.  

1. What is the problem/what problem does it solve?  

a. Drawer comes of slides (concealed), extension. 

2. What is the invention?  

a. Locking mechanism, fastener, and clasp. 

3. What does the invention do?  

a. Secure drawer to slide, connect drawer to slide, coupling between drawer 

and slide. 

From the definition keywords are generated, which are used for searching patent databases. 

Keywords generated from the subject features are: drawer, slide, extension, lock, clasp, 

fastener and coupling. 

To effectively search the database queries are generated from the keywords. Queries are made 

of keyword divided by logic expressions, AND, OR, NOT, ADJ, etc. and set in between 

parenthesis to have logic expression targeting the right keywords. The target is to get fewer 

more relevant patents. 

Classifications are important to define in which area to perform the search. Patents in this 

subject are considered to be within human necessities, classification A. Classifications then 

has subcategories where A47 is furniture and A47B are specified as tables, desks, office 

furniture, cabinets, drawers and general details of furniture. Category F16B is a category 

which also has certain interest, because it contains devices for fastening and securing 

components, which therefore is included in the search. 

The patent searching was conducted in the espacenet.com, website patent data base. Several 

search queries were evaluated before finding the query “drawer AND coupling AND (rail OR 

slide)”, which generated 88 results. The query was run through Thomson Innovation’s 

website to get the results in a PDF document and with more information for each patent. 

Thompson Innovation uses a slightly different search engine generating 146 results. 

The relevant patents were sorted out and gathered in an excel document from which a 

synonym search could be performed. 

3.2.3 Usability test 

A usability test of how to assemble the drawer to the container was performed to find the 

difficulties, desires and impression of the user, as shown in Figure 24. From (Osvalder, Rose, 

& Karlsson, 2010, pp. 525-527) was preparations made before performing the tests, to receive 

a better test result. These preparations includes purpose and aims of the test, information 
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about the users, different supplement for the test persons, instructions of what the test leader 

should think of and how to act, what data should be collected and how this information will 

be analysed. To follow the preparations of this workshop, see Appendix G. 

 

Figure 24. Performing usability test. 

The workshop consisted of 5 test persons from KTH, who were asked to assemble the drawer 

to the container individually. To evaluate and analyse the result were the test persons filmed, 

for more detailed information that the test persons received, see Appendix G. 

3.3 Ideation 

Prior to the ideation a set of technical requirements and desirables were gathered in a 

requirement specification list, as shown in Appendix F. Several methods for creating new 

ideas have been used. Some ides were sprung when least expected or by misinterpreting 

project members ideas. However these were all fruits of having a large number of ideas early 

in the process, which were conceived through the creative methods. 

3.3.1 Brainstorming 

To generate more ideas for a lift-lock solution, which will pass both IKEA slam-open test and 

connect IKEA classic drawer to their concealed slide a workshop was held at KTH with 7 

master students from Technical design. The workshop has been created from (Osvalder, Rose, 

& Karlsson, 2010, pp. 502-503). Preparations include purpose of the workshop, relevant 

information about the participants, material and information, which the participants will 

receive on what data that will be collected and how it will be analysed. To follow the 

preparations of this workshop, see Appendix H. 
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Figure 25. Brainstorming WS in action. 

After the group has received all relevant information, see Appendix H, the group started to 

generate ideas which were written and drawn on a whiteboard. These ideas were collected and 

further developed by the project members. 

3.3.2 Brainwriting 

A workshop at IKEA C was held to identify the problems for a lift-lock solution, which will 

pass both IKEA slam-open test and connect IKEA classical drawer to their concealed slide. 

An invitation was send to drawer experts working at IKEA C, 5 of 7 invited persons 

participated, see Appendix I for attendant list. The invitation explained who the project 

members were, the project task and an enclosed home assignment where the participants were 

asked to write their thoughts regarding the problems and future solutions about the current 

lift-lock solutions, how to manage the slam-open test and about the costumer assembling of 

the drawer to the cabinet. For more detailed information see Appendix I. 

This workshop was a modification of the 6-3-5 method, where the participants (are 5 people 

instead of 6). The participants were asked to provide 3 ideas for solving a problem during 2 

minutes (instead of 5 minutes). The workshop leaders kept track of time and gathered all the 

sheets for group evaluation with the participants. 

3.3.3 Product prototyping 

Milling 

At the first workshop performed with personnel at IKEA C where the some of the first 

concepts shown as 3D models milled with Roland MDX-540. 3D models created in Solid 

Works are milled in plastic materials. The 3D-modell is exported in .stl format and imported 

to SRP player where each operation is specified. When using MDX-540 with its rotating axis 

unit can operation from different angles be performed without changing the material manually 

which is time efficient. Operation is shown in Figure 26. 
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Figure 26. Screen and rotating table of Roland MDX-540. 

When constructing a 3D-model one must take under consideration that the tool works 

perpendicular towards the centre of rotation, so there cannot be any concealed areas. When 

milling is completed the model is removed from the block material by hand, see Figure 27. 

 

Figure 27. Final touches of concept ”End of slide attachment #2”. 

Concept “Two hole connection” was also shown at the second WS. It was manufactured with 

Roland MDX-40A, which is a smaller prototype milling machine. Roland MDX-40A uses 

Modela Player 4, which has more manual settings then SRP player but is less efficient when 

generating g-code. This prototype could be milled from one side and therefore it does not 

need a rotating axis unit and fever operations. 
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Figure 28 Milling of concept ”Two hole connection”. 

Material used for prototyping vs. the material in current solutions. 

By milling the concepts the material properties is more accurate to a finished product then 

3D-printers that could have been used, which is beneficial when performing test on the 

manufactured prototypes. The material is on the other hand limited to what type of material 

that can be milled and that are produced in large enough blocks. 

Prototypes in this project have been milled in POM. But current lift-lock solution is made of 

PA type 6. To be able to compare the test result the material properties have to be taken into 

consideration. The two thermoplastics have quite similar properties. Young’s modulus and 

yield strength is of interest to compare, as shown in Figure 29. 

 

Figure 29. POM and PA6 properties. 
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The illustration shows that POM can withstand slightly larger force before permanent 

deformation. However the linear curve indicates 3% elongation and a steeper inclination mean 

higher elongation, which indicates that PA(type 6, cast) may handle more deformation before 

it breaks (Granta Design Limited, 2013). The graph indicate that fibre reinforced PA should 

have elasticity comparable to POM, but this is strongly affected by the orientation of the fibre 

in the material. Material data from Granta Design shows that elongation at yield is halved 

when reinforced with 15% fibre. 

3D-printing 

Concepts with too fine details or areas that can’t be milled were 3D-printed. Printing models 

are extremely simple compared to other prototyping methods. Printed prototypes in this 

project are made with ZPrinter 450. It is a powder printer which bounds together with a 

binder. Models are then post processed with a curing agent, which the powder absorbs and 

improves durability. 

Models made with this printer can be printed in full colour but are inflexible and thin parts are 

brittle. This makes it suitable for visual presentation rather than functional tests. 

Handmade prototypes 

As Frank W Liou says it is important to choose the right prototyping process for the 

prototype’s purpose (Frank, 2008), therefore for concept “Hook” was the existing slides used 

and the hook was simply cut off and welded to the extension element. Also concept “Carriage 

dampener” was constructed from the existing bearing holder. 

3.3.4 Concept 1 – Two hole connection 

To pass the slam-open test is the load divided between two holes instead of one. Two holes 

already exist on some drawer side panels and on others is it a simple operation to add an extra 

hole with recommended drilling distance of 32mm. Since the bottom of the drawer is placed 

at the same level as the top of the pin, the pin height is the same as the mounting pin. Holes 

are made straight through the concept which allows the mounting pin to be mounted as shown 

in Figure 30. To not add any height to the drawer a 1mm trace is milled in the particle board 

for the construction to fit, which allows the use of the same extension with a small alteration 

of the panel side. 

 

Figure 30. A connector between two holes of the particle board. 

The connection is first pushed into two holes and the groove of the particleboard. The current 

lift-lock is mounted into the connector on both sides of the drawer and then the drawer is 
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placed on the pin. The same lift-lock can be used in which the customer to some extent is used 

to as shown in Figure 31. 

 

Figure 31. Placement of the connector. 

Prototype 

The prototype was milled from POM and could easily be milled without rotating the block 

material, see Figure 32. The flat connecting piece was milled in several thicknesses for 

evaluation and tests. 

 

Figure 32. Milled concept 1 – Two hole connection. 

Test 

A Slam-open test was performed at IKEA C in Älmhult, see Appendix K. 

3.3.5 Concept 2 – End of slide attachment 

The “End of slide” concept is mounted on the end of the slide, the concept has three 

attachment points placed at the punched holes of the slide. The component is supposed to be 

plastic, which is clamped together and released when fully inserted. This makes it simple for 

customer to mount and allows it to be pre-mounted if needed. Snap-fits are a good option 

when separating parts for recycling as well. The plastic part elasticity makes it spring back 

and secure the piece at the attachment points. Against the drawer there is a short pin which 

also uses the elasticity of plastic to push the pin into a hole pre-drilled into the drawer side 

panel. A flange makes it easier for the user to pull out the pin, while removing the drawer, see 

Figure 33. 
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Figure 33. A lift-lock solution which attaches to the end of the slide. 

Prototype 

The prototype is milled in POM, which makes it possible to test and mount to the slide, as 

shown in Figure 34. 

 

Figure 34. Prototype of concept 2 – End of slide attachment. 

3.3.6 Concept 3 – End of slide attachment #2 

This concept is a further development of End of slide attachment. Since Concept 2 lacks in 

user assembling Concept 3 has another shape that has a larger surface for the user to use when 

assembling and disassembling the drawer from the cabinet. Concept 2 was slightly too wide, 

obstructing the movement of the slide when passing certain positions. Material was removed 

to make the snap-fit thinner but this led to instability between lift-lock and slide. 

Prototype 

This prototype was made the same way as concept 2, with a larger grip and thinner snap-fits, 

as shown in Figure 35.  
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Figure 35. Prototype of concept 3 – End of slide attachment #2. 

Test 

A Slam-open test was performed at IKEA C in Älmhult, see Appendix L. 

3.3.7 Concept 4 – End of slide attachment #3 

Further improvements of costumer usability were made by improving the finger grip when 

assembling and disassembling the drawer to the container and the snap- fits where created to 

bend earlier thru extending the slits, see Figure 36. 

 

Figure 36. Prototype of concept 4 – End of slide attachment #3. 

Test 

A Slam-open test was performed at IKEA C in Älmhult, see Appendix M. 

For the final evaluation the connection between the slide and lift-lock were improved for a 

smoother attachment, see Figure 37. 
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Figure 37. Next generation of concept 4.  

The snap-fits were made shorter and with a slanting surface, to make it possible to push it in 

when fastening it to the slide. The height of the snap-fit closest to the drawer side panel is 

equal to the inner height of the slide which supports the slide when vertically loaded, mounted 

or when lifting without pushing the release pin. A more detailed description is showed in 

Figure 38, where; 

1. The concept was made shorter so it would not conflict with the carriage stopper. 

2. Larger clearances to ease mounting and handle irregularities of the placement of the 

punched holes. 

3. Larger support surface and smaller distance between the slide and the lift-lock to 

prevent tilting, which also increase vertical strength. 

 

Figure 38. Description of features. 

Visualization of how the concept is mounted to the slide and the drawer is shown in Figure 

39. 



 

 

34 

 

 

Figure 39. A view where the concept is placed at the slide and the drawer. 

The drawer can easily be released from the drawer by pushing the handle of the concept 

towards the middle of the drawer. Figure 40 shows how the concept is designed to be used. 

By holding the drawers on both sides and then with your index finger pushing the handle of 

the concept inwards will the solution release from the cabinet. 

 

Figure 40. The concept is design to release the drawer by using your middle finger. 

3.3.8 Concept 5 – Foldable attachment 

This concept is mounted to the slide partly under the mounting pin and partly on the inside of 

the extension element, with two arms ending with small protrusions keeping the solution in 

place, see Figure 41. 



 

 

35 

 

 

Figure 41. Side view when mounted to slide. 

The concept is designed to be manufactured in one piece to keep number of components low 

and have the possibility of high production rate, see Figure 42. 

 

Figure 42. Isometric view of the foldable concept. 

This concept is foldable to be able to prevent the drawer slides to go all the way in to the 

cabinet and thereby ease the mounting of the drawer, see Figure 43. When the drawer is 

properly mounted the foldable part is clicked in position securing the drawer and allowing the 

drawer to enter the cabinet. To be able to height adjust the drawer the connecting hole must 

allow enough clearance around the connecting pin. 
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Figure 43. Foldable concept front view when mounted. 

Prototype 

The connecting part of the prototype is milled, for testing the attachment possibility to the 

slide, see Figure 44. 

 

Figure 44. Milled prototype of concept ”Foldable attachment” without foldable part. 

Test 

Prototype has just been used for testing mounting it to the slide and to communicate the idea. 

3.3.9 Concept 6 – Hook 

This concept alters the extension element and partly challenges the design restrictions. This is 

because the gain compared to manufacturing changes and cost could be better. The idea uses 

the same punching and blanking tools as the present production-line and bends it with current 

tool. 

By altering the current solution a new component is not needed, which is good from an 

economic, environmental, administration and labour point of view. 
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Prototype 

The existing hook of the end of the concealed slide was cut off and welded at the correct 

position. Since the slide is galvanized the material is difficult to weld. 

Test 

A Slam-open test was performed at IKEA C in Älmhult, see Appendix O. 

User test was performed at KTH in Stockholm, evaluating the new mounting procedure. 

3.3.10 Concept 7 – Carriage dampener 

Part of the slam-open problem is the abrupt stop when opening and closing the drawer. More 

abrupt stop increases the impulse and the stress on the pin holding the drawer. A few 

millimetres longer stopping distance could mean passing slam-open tests and a smoother 

feeling when the drawer reaches its fully opened position. As concept “Hook” does not need 

any extra component, it is more economically, environmentally friendly and causes less 

administration and labour for IKEA. This solution might be possible to implement on all 

slides that have similar carriage. 

The current carriage is fibre reinforced. The fibre reinforcement makes the material stiffer and 

more durable, but unrecyclable. It may be combusted for energy recovery. Depending on 

applied forces an unreinforced material would be preferred. 

Prototype 

Initial prototype was made by inserting cork pieces as carriage stoppers, see Figure 45. 

 

Figure 45. Cork stoppers. 

By experiment the differences of adding cork dampers the concept were accepted as viable. 

Next prototype were focused on the actual carriage by opening the front hatch at the 
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concealed slide the slide could be disassembled and the bearing holder could be accessible. 

The dampening solution was implemented on the current carriage. When the carriage was 

remounted the front and back hatch of the concealed slide was closed. Current slides are made 

in different sizes and this makes it possible to dampen the largest carriage more. This might 

be beneficial due to the increased drawer size and therefore larger loads. 

Test 

A Slam-open test was performed at IKEA C in Älmhult, see Appendix N. 

3.3.11 Concept 8 – Big hole support 

Concept 8 is a cut-off cylindrical piece which will be attached at the bottom of the drawer side 

panel, see Figure 46. Centre of the retaining piece is offset from centre of panel side making 

the flat part of the concept visible on the outside of the panel. The geometrical shape keeps 

the concept in place. 

 

Figure 46. Illustration of concept “Big hole support”. 

A flange for detaching the locking mechanism is visible which could make it more 

understandable for the user and ease the mounting of the drawer or at least when removing the 

drawer, see Figure 47. 

 

Figure 47. Shows how much of the concept that will be visible on the outside of the drawer side.  
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The locking mechanism is a flat piece going in to an indentation of the mounting pin. The 

elasticity of the flange would give a clicking sound when snapping into the indentation of the 

mounting pin giving an audio feedback confirming that the drawer is locked and in position. 

The size of the concept spreads the impact force from the slam-open test over a larger area 

and protruding out of the side panel which gives the advantage of using the most durable part 

of the particleboard. For more detailed view under the drawer side see Figure 48. 

 

Figure 48. Concept “Big hole support” placed under the drawer. 

Prototype 

Two models were made to illustrate the concept for evaluation and proportions. 

 

Figure 49. 3D-printed physical models. 

The symmetry of the concept makes it possible to have one cast for both sides of the drawer. 

3.3.12 Concept 9 – Slide pin replacement 

The right pin in Figure 50 replaces the existing pin. The current pin is attached to the 

concealed slide by threads, but this pin connects to the slide by a snap-fit thru the threaded 

hole on the slide. Height adjustment is similar but has a step increment by 0,2mm and 

maximum height would be 2mm. The drawer would rest on the top of the pin which is due to 

the current slide where the spacing between the plate where the mounting pin is attached and 

the bottom of drawer side panel is just 1mm. If altering the slide and bending the mounting 



 

 

40 

 

pin a little further there would be space for a pin or a grip, which could be reached from 

outside when drawer is mounted making it possible to adjust height when mounted. 

 

Figure 50. Illustration of concept ”Slide pin replacement”. 

The solution has an apparent on and off activation on the outside of the drawer side. This is a 

simple snap-fit which could give a clicking sound when the lock is activated. A clear 

initiation should make it easier for the user to now where the slide should fit to the drawer, see 

Figure 51.  

 

Figure 51. Illustration of how the concept is mounted and its impact on the outside design. 

The body of the solution is protruding into the cabinet so it could be pre-mounted to the slide 

without adding any length for packaging purposes. This could also make it possible to work 

for KOMPLEMENT concealed slide which has less space between slide and drawer front. 

The size of the concept make it interfere with the welded-on piece on push-open slides, this 

might be possible to replace by adding that geometry to this solution, see Figure 52. 

 

Figure 52. Push-open specific geometry. 
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Prototype 

 

Figure 53. 3D-printed mock-ups. 

Prototypes were used for visualization and proportions during evaluation workshop.  

3.3.13 Concept 10 – Side panel lift-lock 

The concept is intended to be mounted by the user before assembling the drawer to cabinet 

and slide. The solution has a ribbed pin for mounting and a protrusion which works as a snap-

fit to the extension element, see Figure 54. 

 

Figure 54. Isometric view of side panel lift-lock. 

The ribbed pin is inserted at the middle of the drawer side panel at the end of where the slide 

is mounted, see Figure 55. 

 

Figure 55. Side panel lift-lock being mounted. 
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The protrusion captures the slide in one of the punched holes at end of the slide. Locking is 

simply by force, pushing the drawer down, locking the slide both vertical and horizontally. 

The intention is that the locking mechanism gives a sound when the protrusion snaps in 

position. When removing the drawer the drawer is simply lifted, applying force until released. 

The side of the protrusion, locking the drawer, is drafted to make it easier to release when 

lifted. 

The lift-lock is positioned against the drawer bottom preventing it from tilting; therefore just 

one attachment pin is used, which is a way of lowering material use and manufacturing 

operations when making side panels. Testing would then evaluate if an extra pin would be 

needed. 

Prototype 

The prototype was milled in POM to be able to perform tests and visualize the concept for 

evaluation, see Figure 56. 

 

Figure 56. Milled prototype. 

The concept was tested for amount of retaining force keeping the drawer to the slide, which is 

equal to the force for releasing the drawer. For more details about test performance see 

Appendix R. 

3.4 Test of retaining force 

No data of which load the lift-lock should manage has been specified by IKEA C and this is 

because IKEA lift-lock 2 has just recently been measured. To be able to compare the testable 

solutions a test was performed at KTH with both current lift-lock and new solutions. 

The drawer needs to be adjusted so all the lift-lock solutions can be mounted, therefore the 

drawer side panel was pre-drilled before mounting it to the cabinet, see Figure 57. 

Lift-lock solutions are mounted properly and are  visually inspected for damages and to 

confirm correct placement. A scale is attached to the handle of the drawer which was lifted 

manually with approximately the same speed until the lift-lock releases, Figure 57. 



 

 

43 

 

 

Figure 57. Left picture: Holes 2-4 are drilled for concepts. Right picture: Manual lift-lock test. 

While one person is lifting the other one is sitting on the furniture making sure the cabinet is 

firmly on the ground. Both persons will watch the scale’s display to ensure same weight is 

perceived when the lift-lock fails. The weight results were measured in kg and round-off one 

decimal, due to the inaccuracy of the scale. The results were written in Newton by multiplying 

with 10m/s
2
. Further details are gathered in Appendix R. 

3.5 Concept evaluation 

All concepts have been evaluated before being presented. First through simple, rough 

sketches which were evaluated through discussions regarding the possibility of 

implementation. Concepts were then evaluated by making 3D-models and testing virtually if 

they were possible to mount and did not impair the extensions movement. The majority of the 

concepts have been created as physical prototypes both for testing and to better visualize the 

ideas for project members and personnel at IKEA C. This allowed us to generate as accurate 

feedback as possible. Furthermore they were a good resource when performing WS 3 and 4.  

QFD 

Customer requirements are gathered from IKEA C but also from the users who will use the 

product on a daily basis. Their wants and needs differ but are all important to make the 

component valuable for those involved in handling the product. The requirements were 

gathered and weighted by the project members. Competitors were subjectively compared with 

the customer requirements to evaluate how well their requirements were fulfilled by current 

solutions. No competitive products were bought but were compared by stated features, 

pictures and product descriptions. Each graded with a score between one and five. A score of 

one is equal to not fulfilling the requirement at all and a five would be fulfilling the 

requirement fully. 

From the customer requirements engineering specifications were generated. Each requirement 

was then related to one or more of the specifications. The relationship is graded between 

strong, moderate or weak. The importance specifications can then be calculated by 

multiplying each relationship value with its relative weight and the sum of those values 
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corresponds to its technical importance rating value. This indicates which features that are 

important. 

Technical specifications were then specified, together with a target value. There were a few 

specific target values for this component, and the greatest limit was the geometric one, as 

described in Design restrictions, chapter 2.4. The full QFD matrix can be seen in Appendix P. 

Pugh’s method 

The evaluation matrix has been used for choosing concept for further development together 

with feedback from IKEA C personnel. The concepts are stated as the alternatives to be 

graded. The grading categories are simplified criteria from the QFD matrix and the 

importance is stated through importance weightings. One alternative was chosen as a 

reference for rating and has a total score of zero. In this case, IKEA lift-lock 2 was chosen as 

a reference, but the lack of giving support for slam-open gave the concept a negative score. 

The concepts are quite similar and by just dividing them by better, worse or equal might 

render an inaccurate result when the criteria are not specific enough, therefore the final 

decision was made during WS4 at IKEA C, where a large group of staff were present. One of 

IKEA suppliers participated and contributed to the evaluation and to choose the final concept 

further details for WS4 are available in Appendix J. 

3.6 Further development 

3.6.1 Stress analysis 
To analyse how to improve the carriage, stress analysis has been made by help from Stefan 

Brendel, Component Development Engineer. 

3.6.2 Manufacturability 

The final concept was brought to IKEA supplier which is a part of their development team. 

Initially the concept was shown and discussed where the current shape and its development 

process gave an insight to some of the problems which may occur but also possibilities and 

advantages of implementation. 

Implementation in the product line was discussed at the production facilities. Walking along 

the production-lines and watching each operation separately the effects of implementing in 

the current production-line was easily understood, see Figure 58.  
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Figure 58. Field trip to IKEA slide supplier.  

Some of the effects are however not possible to anticipate beforehand and are only shown 

when the line is up and running. By the end of the line future work were planned. 

3.6.3  Intellectual properties 

To be able to investigate if the solutions would be beneficial to protect an evaluation of 

innovation criteria made. Concepts with certain interest would later be used in an innovation 

council where experts at IKEA C will decide if there is need for protection or not. 
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4 RESULT 

This chapter is a collection of results which have been collected during the project and the 

design process. 

4.1 Planning 

The initial planning phase gave a good start of the project. By breaking down project 

activities into small pieces a structured project plan involving risks, which was the foundation 

for creating schedule illustrated as a Gantt-chart. With this overview the project members and 

tutors were able to follow the process. For more details of the planning phase see Appendix 

A-D. 

4.2 Ideation 

The ideation phase generated a number of ideas which were more or less feasible. WS1 

generated eleven ideas and a discussion regarding these solutions resulted in three categories 

for solving the slam-open problem; 

1. Make the current solution stronger by reinforcing or changing material. 

2. Spread the force at the side panel. 

3. Absorb the force thru dampening in the outer position. 

A large part of the ideas focused on the usability and mounting difficulties. The key subjects 

that the group found would aid the user the most were; 

1. Feedback confirming that the drawer is correctly mounted. 

2. Synchronization of the slides to ease mounting. 

3. Visual feedback from the rear hook to know it is correctly mounted. 

From WS1, five concepts were developed and brought to WS2 at IKEA C for feedback. WS2 

was foremost an ideation and problem defining workshop where results from WS1 were 

confirmed, but more information was gathered and the key subjects were; 

1. Minimize user interference by simple connections or pre-mounting.  

2. Guarantee that the component will be used. Either by pre-assemble of the component 

or expressing it with a valuable design for the user. 

3. The length of the drawer slide element is equal to the cabinet slide element. This is for 

making it possible to stack closely. (This is not an issue at the moment due to packing 

regulations.) 

A detailed description of results gathered from WS2 can be found in Appendix I. Adjacent to 

the workshop, the particle board properties discussed. A concept with a larger hole at the cut 

surface of the board could take advantage of the higher density and more durable surface 

layers. 

WS2 led to two more concepts which could be pre-mounted by the suppliers. The concepts 

were designed to add as little volume as possible, in order to retain the possibility of using 

small packaging. A last concept before final evaluation was designed to lower user actions 
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whilst mounting and dismounting the drawer from the cabinet. This concept is removed only 

thru force; by pushing to secure and pulling the drawer upwards to release. 

4.3 Concept evaluation 

Four concepts were prototyped and tested against slam-open. The initial goal was ten slam-

opens and further slams for a guideline of its strength. All these prototypes manage the slam-

open tests and detailed description of the tests and results can be seen in Appendix K-

Appendix O. The concepts are gathered with a rough comparison in Table 3, where the 

retaining forces are from testing at KTH, details can be reviewed in Appendix R. 

Table 3. Comparison between concepts. 

 
Slam-open result Feedback New lift-lock Retaining force Assembled 

Two hole connection 

 

21/30 slam-open No No 24N - 41N User- 

End of slide attachment 

 

30/30 slam-open 
Audio 

feedback 
Yes 53N User- 

Foldable attachment 

 

Not tested 
Audio 

feedback 
Yes  Not tested User- 

Big hole support 

 

Not tested 
Audio 

feedback 
Yes Not tested Pre- or user- 

Slide pin replacement 

 

Not tested 
Audio 

feedback 
Yes Not tested Pre- 
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Slide panel lift-lock 

 

Not tested 
Audio 

feedback 
Yes 42N User 

Hook 

(Censured by IKEA C) 
30/30 slam-open 

Tactile 

feedback  
No 24N - 42N Pre- 

Carriage dampener 

(Censured by IKEA C) 
20/20 slam-open No.  No 24N – 42N Pre- 

A Quality function deployment was made to evaluate concepts and customer requirements. 

From WS1 and WS2, the users of the product were in focus, which was then confirmed by the 

QFD. Specifications with the highest importance ratings were; 

1. The solution should be effortless to mount and remove both by number of steps and 

the amount of force and tools needed. 

2. As few steps as possible to connect the drawer to the extension including activation of 

the lift-lock. 

3. Affordability, to be able to implement in a large range of furniture. 

4. Number of parts. Number of parts is highly rated due to productions cost, which is 

correlated to the number of functions the lift-lock should include, such as height 

adjustment. A correlation to mounting either in production or by the customer is also 

affected. 

5. The concept should match current slides.  

The full QFD matrix can be seen in Appendix P. 

To define which concept suited the customer best from the project member’s perspective was 

a Pugh matrix used. This resulted in Table 4. 
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Table 4. Pugh's matrix for concept evaluation. 

 Weight Simple 
L-L 

2HC
+LL 

EoSA Foldabl
e 

2Pin
s 

BHole Hook 
+LL 

C damp 
+LL 

Lift-lock 5 = = + + + + = = 

Manage slam-
open 

5 - + + = + = + + 

Easy to activate 3 = = + - + + = = 

Easy to 
deactivate 

3 = = = - = = = = 

Short time to 
mount solution 

3 = - - - + = = = 

Mounting aid 3 = = + + + + = = 

Few parts 4 = - = = - = = = 

Match current 
slides 

4 = = = = = = = = 

Height 
adjustment 

5 = = = = - = = = 

Number of plus 0 1 4 2 5 3 1 1 
Number of minus 1 2 1 3 2 0 0 0 

Number of equals 8 6 4 4 2 6 8 8 

Sum of  weighted plus 0 5 16 8 19 11 5 5 

Sum of weighted minus -5 -7 -3 -9 -9 0 0 0 

TOTAL -5 -2 13 -1 10 11 5 5 

Due to the fact that the majority of categories are not quantifiable and the subjectivity of just 

having two project members, the final decision made together with IKEA C. WS3 was created 

as a decision making workshop, with participants from different areas of the product life cycle 

including an IKEA supplier. Concerns from a manufacturing point of view with the concepts 

were; 

1. Operations close to the edges of the particle board should be avoided if possible. 

2. Operations should be kept at one side of the particle board if possible. 

3. Solutions which have visible areas from outside of the drawer need to be made in 

different colours. This leads to more articles, as IKEA has a range of colours. This 

should be kept to a minimum. 

A raised user concern raised at the WS was; 

1. Solutions which use force to be released are often intimidating for the customer and 

are perceived as breaking something when removed. 

With these new concerns and the technical specification and requirements in mind, each 

concept was evaluated separately. Full report of the feedback for each concept can be seen in 

Appendix J. 

The concept selected for best potential was the concept with damped carriage since; 

 The concept does not require the user to assembly the cabinet in any different way.  

 It does not add a component or alter the visual expression in anyway.  

 The user might experience a softer stop in the drawer outer position and a softer 

stopping sound.  

 Most important of all is that a first test shows that it passes the slam-open test. 
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Production of the component as currently designed might be difficult, due to the fine details. 

The effects to the production-line must be investigated if it is to be implemented. Even though 

only a small portion of the carriage is altered, each ball and roller is automatically assembled 

as well as the whole carriage to the slide. 

4.4 Further development 

A fieldtrip to IKEA slide supplier showed that theoretically is it possible to put the new 

concept into the production-line without any changes. However, there might be mounting 

difficulties due to changing the carriage partly, which cannot be anticipated in advance. 

Their subcontractor, the producer of the carriage, received pictures of the prototype and 

discussions were forwarded to them for more feedback. Largest concerns and difficulties 

IKEA slide supplier did anticipate were; 

 Making several prototypes with such fine details to a reasonably cost. 

 The stiffness of the material. Fibre reinforced material are stiffer and a high 

percentage of fibre can make the material brittle. 

 The durability of the carriage, especially during slam-open. 

Stress analysis shows that most stress is at the ends of the carriage where the contact areas 

with the slides are, see Figure 59, which indicate the need of a durable polymer. 

 

Figure 59. Stress analysis of the carriage. [2] 

Material data shows that 15% fibre, halves the elongation at yield strength. Material used in 

the carriage today is reinforced with 10% fibre, which leaves some elasticity left to work as a 

dampener. 

For a more long term solution to improve the slide, the hook concept was evaluated by the 

IKEA slide supplier. This would involve changing the production-line and adding tools to 

implement the new shape of the extension element. An alternative could be a welding 

operation to attach a hook to the edge of the slide by the end of production. This would 

minimize the impact on the production-line but the hook needs to be made separately. 
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5 DISCUSSION 

Discussion chapter contains the project member’s reflections. The reflection is focusing on 

the process and its results. 

Working partly from a distance to IKEA C has been providing some benefits. IKEA provided 

us with laptops which granted us access to IKEA intranet and at KTH we have been able to 

use workshops and prototyping machines. When at IKEA C we experienced the enthusiasm 

and helpful colleagues setting us off to a good start. The kick-off focused and revolved around 

the IKEA spirit with its nine theses. Looking back it has been an inspiration or a guide line for 

us during this project. When looking at the process and in the end the final concept, a majority 

of the nine theses are fulfilled. 

Planning 

This project was planned for approximately two weeks, which has been very helpful during 

the project. By categorising the major phases from using both (Ullman, 2010) and (Maylor, 

2010) it resulted in a good combination and helped during the work to make sure we headed 

for the same goal, used our time well and preparing for risks. This gave us time enough to 

finalize the result even though presentation date was preponed. The communication plan 

made it faster and easier to know what resources which were available and how to find the 

right people when needed. 

Patent search 

Patent search proved to be difficult when trying to find exact and specific result. With the 

synonym search the precision was much better but indications of incomplete results were 

found. This might be due some solutions being patent pending or to narrow patent search. As 

concepts were developed, so have solution possibilities and therefore going outside of the 

search area. More specific searches especially around the dampened carriage are needed. 

WS 

Documentation was very important overall but specifically in the usability test. Disputes over 

what actually was said and done could be confirmed and therefore avoid unnecessary 

discussions. 

The workshops proved very helpful from several points of view. WS1 at KTH with 

participants with limited knowledge of the product and great experience of brainstorming 

gave many ideas. We believe that the relaxed atmosphere being among friends and no prestige 

involved is the key to get the most out of the Brainstorming. 

In WS2 Brainwriting used as a method, which were chosen due to not knowing the 

participants well enough to ensure good group dynamic. The generated result gave us further 

understanding of the problem and some new ideas. After the session our concepts were 

reviewed and the response was that we should have presented them earlier due to the inspiring 

effect. There might be advantages of participating putting in fresh ideas when participants are 

so familiar with the problem. Another aspect is having problem and solution on the same 

questionnaire. This is due to the risk of wanting to present an idea that would solve all the 

problems which the participant just wrote and thereby limiting oneself. 
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These workshops had the effect of us as project members to get to know the IKEA C 

personnel better. These contacts have been very helpful in the project and by letting them into 

the project the collaboration was improved. 

Physical models 

Physical models have been the most important tool for generating ideas, for finding possible 

solutions and problems. The physical models were of great use in both WS2 and WS3. IKEA 

C personnel understood the concept almost immediately and size and implementation to the 

slide could well be described. That made it easier to point out improvements and give 

feedback to each concept. 

The prototypes that have been possible to mount and test have also given the most feedback 

and positive response. The encouragement inspired us and made us focus more on especially 

“End of slide attachment” which was early on a favourite by IKEA C. This led to four 

iterations including as many physical models on one concept where the other concept only 

received minor improvements. 

The Hook and the Carriage concepts were discovered through dissecting the problem and 

focusing on what we saw was the origin for failing slam-open. When possibilities with 

changing the particle board diminished, focus was shifted to the slide. The concepts were 

chosen to be evaluated and proceeded with due to the possibility of making testable 

prototypes even though they were close to intrude on the limitations which were decided. The 

possibilities which were anticipated with the concept were clearly a larger advantage than 

implementation difficulties at that early stage. 

Tests 

The methodology of testing was early adopted to verify ideas where it was possible. The 

actual impact force was roughly calculated, however computer simulations of a dynamic 

system was not an option due to lack of FEA knowledge. The concepts which were testable 

had similar geometric shapes for keeping drawer to slide which could be implemented on 

other solution which were not producible for testing. Design of the milled concepts is strongly 

affected by the milling procedure and therefore only function has been prioritized and left 

room for optimization. 

The physical tests have been given objective results in regards to the design and tolerances of 

the concepts. End of slide attachment have been iterated the most, where the difficult areas 

have been to find a way of finding a rigid solution, but without disturbing slide movement, 

which furthermore should be easy to mount. These areas were all perfect in the CAD-model, 

but proved to be difficult to implement when tested and mounting differed between slides. 

The tests were all performed on “Jiggen”, a test rig which can be adjusted to the type of 

drawer which is tested. It is calibrated and performed in the same way to imitate a correct test 

with the correct cabinet; therefore some differences can occur and the result just be seen as a 

guideline. 

Choosing concept 

QFD matrix was used both for finding where the technical focus should be and for comparing 

with current solutions on the market. Comparing with current solutions gave inaccurate 

results due to not being able to evaluate these solutions properly. The QFD indicated that the 

simplicity for the user was the most important, which we tried to implement. 
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From the beginning the focus was on adding a component which would solve the problems, 

hopefully add customer value and increased functionality. We decided that it was to be 

achieved without changing the slide. The possibilities which were anticipated were adding a 

component which could be implemented and the user mountability was seen as an 

advantageous for making prototypes which we could test. 

Criteria which were the strongest argument for choosing the final concept were; not have it 

mounted by the user and preferably solving the problem without adding an extra component. 

Not having to mount for the user is the simplest way of mounting a solution which was not 

anticipated in the early stage and during QFD analysis. Our own requirement specification did 

not include that specific desire.  

Pugh-matrix result proved to differ from final decision. This is due to the fact that it only 

solves a part of the problem. The chosen concept does not have any negative aspects in the 

matrix. We also rated the benefits of having a visible detail on the outside indicating where 

the mounting pin should be placed and not weighing in the negative fact that visible details 

will be made in several colours. Together with IKEA C and the diversity of participants with 

broad knowledge the concept with the most potential was chosen. 

The concept was brought to IKEA slide supplier which gave a lot of input and understanding 

on how the concept can be implemented in the line to the project members. The understanding 

of seeing the production can best be learned at location. The possibilities were good but 

before implementing a new solution it must be fully tested, customer satisfaction and quality 

must be guaranteed. The high production rate makes it very costly if the production is 

stopped. Implementing a new solution, even if the differences are very small may cause 

unwanted disruptions in the production. 

Censoring 

Censoring is new to the project members but has been compromised with IKEA C. Instead of 

censoring the report completely we have agreed to leave out details that might jeopardize 

protecting the intellectual property. 
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6 CONCLUSION 

This chapter defines conclusions which are drawn from the results. 

The dampening carriage together with IKEA lift-lock 3 fulfills the requirement specification 

and the majority of stated desirables. The dampening carriage solution does not affect the end-

costumer from a mounting point of view, but it will give a costumer added value with a softer 

feeling and sound when opening the drawer. 

The dampening carriage could in theory be implemented by just replacing the existing 

carriages in the production-line. It can be implemented on the whole production range which 

use the same carriage. 

The solution has passed initial slam-open tests but no durability test. To evaluate the products 

capacity and to be able to assure functionality does further tests need to be performed. 

The concept is used with an extra lift-lock, and is compatible with current IKEA lift-locks and 

any of the lift-lock concepts presented in this report. Tests show that created concepts are 

stronger initially then current IKEA lift-lock two and three and does not have to be actively 

locked by the user. These aspects and concepts are worth to take into consideration when 

developing future IKEA lift-lock. 
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7 FUTURE WORK 

This chapter gather ideas and thoughts as inspiration or suggestions for future work and 

further verification. 

Final concept 

The initial tests have been promising. Computer simulations are being processed and these 

need to be analysed, which hopefully confirm initial tests or otherwise indicate where target 

areas for improvements are. 

Depending on cost for producing replicable prototypes these might be tested parallel with 

simulations. By producing identical prototypes and doing extensive testing, the change of 

design can be guaranteed to not interfere with the functionality. 

The final concept is therefore not ready for production. The concept changes the design of a 

component which is currently produced and these details must be implemented. Feed location 

has to be verified and flow dynamics of injection moulding to ensure that the components 

quality can be guaranteed. 

IP rights should be taken under consideration. It has to be decided during an innovation 

council at IKEA C if the solutions or inventions are new, if it is not an obvious solution and 

that it has economic value which needs to be protected. 

Next generation 

The Hook concept has some interesting advantages which might be implemented in the next 

generation concealed slide. What needs to be further investigated is risk of implementing the 

solution for manufacturing, mounting and user interface. 

Recommendations 

The problem of the user choosing not to mount lift-locks may be changed through more 

specific information. Important steps are often indicated with a triangle in the assembly 

instructions which might inspire customers to mount lift-locks. It is a small part of the 

problem but using assembly instructions are cost efficient way of changing user behaviour. 

Environmental issues are considered by everyone no less by IKEA. Most furniture are thrown 

as regular waste, but recycling is growing more popular. To provide users with the possibility, 

extra information concerning how to handle the recyclables is a good option. Furniture have 

its own specific instructions which could be enhanced with extra information. 
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Appendix A – WBS 

WBS is made to make sure all activities during the project are located. 
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Appendix B – Network Plan 

Network plan made from the WBS to find the critical path to minimize risks. 
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Appendix C – Risk Log 

A risk log is made from examine the actions individually from the WBS. 
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Appendix D – Gantt Chart 

A Gantt chart is made to illustrate an overview of the project plan. 
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Appendix E – Communication Plan 

The communication plan is a list of contacts categorised by employer and task. 
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Appendix F – Requirement Specification 

Technical specifications are requirements and desirables gathered from the customers. 

Technical requirements; 

 The solution shall fulfill domestic use according to the standards used by IKEA.  

 The solution shall prevent the drawer to release from slide when it is not intended to. 

o The retaining force should be equal or greater than current lift-lock. 

 The costumer shall have the possibility for height adjustment of the drawer within the 

cabinet. 

o With an adjustment height of at least 2mm. 

 The solution shall not take longer time than current solutions to assembly.  

 The solution shall fit the interface of the IKEA concealed slide & the standard drawer 

delivered by IKEA Components today.  

Technical desirables; 

 The solution should give a higher costumer value. 

 The price should preferably not be higher than existing solutions. 

 The design shall emphasize simplicity. 
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Appendix G – Usability Test 

Appendix F summarizes the preparation and results of the usability test. 

Preparations 
Purpose and aim of the test: 

The purpose and aim of this test is to find what users finds difficult, their desires and their 

impression of assembling the drawer to the cabinet. 

What product, users and what information must be included: 

The product used is IKEA chest of drawers; NYVOLL. The users are 5 students at KTH, who 

have not previously been in contact with NYVOLL. 

The users will receive the following supplements; 

 The chest of drawers; NYVOLL, where the top drawer is placed beside the container 

and the slides are in its inner most position.  

 The information cheat from IKEA how to assembly the drawer to the container. 

The user will also receive following information; 

 When you are doing this test it is of great importance if you think out loud of what you 

are about to do.  

 Mount the drawer on the rail and close it to make sure it is functioning. 

The user will be asked to answer following questions; 

What was hard to assembly the drawer to the container? In what way? What was good with 

this solution? Did the holes on the side of the drawer give any indication about the drawer 

position in the chest? Was the information from the IKEA information sheet enough? Do you 

have any suggestions how to make it easier? 

Which context the test should be conducted is: 

At the Royal Technical University in Stockholm. The test participants will conduct the test 

one at the time with test leaders present. 

What data should be collected:  

 The questions that are asked by the test persons after the general information is given 

and before the test starts. 

 Film of when the test is physically made and also when the user is thinking out loud 

while making the given assignments.   

 Questions and reflections from the test person after the test.  

Implementation  

Test leaders should intervene as little as possible. The test person shall be clearly informed 

that their personal skills will not be assessed only the usability of the product. It is important 

that the test participants receive the same information before the test. 

Analyse 

Examine the errors made to be able to find a solution that would improve the usability. Go 

thru interviews and find ideas and what the user desires. 
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Result 
Difficulties with the solution;  

 Hard to get the drawer in position.  

 All attachment points are located underneath the drawer, which makes it hard to see if 

the attachment points are close or not. 

 Hard to understand from IKEA information sheet that you should extend the slides 

before attaching the drawer. 

 Friction from the drawer pushes the slides inwards which are making the mounting 

harder. 

 Hard to understand that you should tilt the drawer to attach the rear hook. 

 The hole on the side of the drawer helps to indicate where the slide connects to the 

hole underneath the drawer. 

Ideas of improvement; 

 The slides should lock in extended position to easier put the drawer in place.  

 The slides should be synchronised. 

 An indication on the side where the front pin should be inserted. 

 Better information that the slides should be extended before mounting the drawer. 

 Better information to tilt the drawer to attach to the back of the slide.  

 Inform to take one slide at the time, since the majority of participants perceived that it 

was much easier to assembly then. 

 Other notifications from the test leaders; 

 It seems easier to start over when the drawer is not in the right position in the back of 

the slide. (So hard that some test-persons tend to give up.) 

 The front seems to be too heavy, since the drawer will lift the back when the users 

release the drawer.  
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Appendix H – WS 1 

Before workshop 1, an ideation workshop, were preparations made by the workshop leaders. 

Here are the preparations explained and results gathered. 

Purpose and aims of the workshop: 

Find ideas for a lift-lock solution that will manage both IKEA slam-open test and connect 

IKEA classic drawer to their concealed slide. 

Users and information that will participate in the workshop: 

The product used is IKEA chest of drawers, NYVOLL, where two workshops leaders will 

inform how the current lift-lock solution works and the main problems with this solution. The 

workshop participants are 6 students at KTH, who not have been in contact with different lift-

lock solutions before. The group are specially chosen because they are positive, open minded, 

creative, experienced users of brainstorming as a method and know each other well. 

The users will receive the following supplements;  

 NYVOLL, a chest of drawers. 

 A concealed slide not mounted to the drawer. 

 Whiteboard and whiteboard pens. 

The user will also receive following information;  

 The main problems;  

 This solution without current lift –lock solution does not manage the slam-open test. 

 Do not criticise other ideas, all ideas are welcomed. 

 You are welcomed to sketch your ideas on the whiteboard. 

 Any questions or reflections of this workshop? How can it be improved? 

The workshop will be held at: 

The Royal Technical University in Stockholm. 

Data that will be collected: 

Notes made by the workshop leaders and pictures of all the ideas that being drawn on the 

whiteboard. There will also be a clarification of the ideas with the workshop participants so 

that the concepts will be well documented and easy to understand in a later stage of the 

project. Questions and reflections will also be collected from the participants after the test for 

further improvement for future workshops. 

Implementation directions for workshop leaders: 

The workshop leaders should listen to all ideas and ask questions so they fully understand the 

ideas. Workshops leaders have full responsibility for documenting ideas and workshop as a 

whole. The participants will speak their ideas and are free to draw on the whiteboard if 

needed. Everyone may give ideas, but no critic. The workshop leaders will also make sure 

everyone have time to speak freely. 

Analyse 

Pictures and notes from the workshop will be evaluated by the workshop leaders. 
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Result 
Make it easier to mount the drawer;  

 Locking the slides in their outer position to easier mount the drawer to the slides. 

 Remove the pin in front of the slide to receive more focus on the rear mounting of the 

drawer to the slides. Because the rear ends of the drawer need to be mounted first into 

the hook at the end of the slides before mounting the drawer to the pin in front. 

Receive feedback when the drawer is in the right position; 

 Some indication that the drawer is in the right position. 

 Magnet lock, tactile or audio feedback. 

Combination of lock and easy to assemble/ disassemble;  

The mounting pin is inserted after the drawer is in place to enhance mountability. 
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Appendix I - WS 2 

Appendix H contains preparations that were made by the workshop leaders for an ideation 

WS at IKEA C, who asked the participants at IKEA C to perform a home assignment to 

confirm the problems with the current solutions and finding new solutions. 

Preparations 
Preparations were made by the workshop leaders in form of an invitation, see Figure 60, focus 

group, aims of the workshop, what information they will receive such as what data should be 

collected and how to analyse the result. Invited personnel and attendance list can be seen in 

Table 5. 

Table 5. Invitation list of Workshop 3 at IKEA C. 

Invited  Position at IKEA Components Email Attendance 

Anna Eriksson Component Development Engineer CBI Open 

& Close drawers IKEA C 

anna.eriksson5@ikea.com Attend 

Anders Eng Component Development Engineer CBI Open 

& Close drawers IKEA C 

anders.eng@ikea.com 

 

Did not 

attend 

Jos Piguillet Component Development Engineer CBI Open 

& Close drawers IKEA C 

jos.piguillet@ikea.com 

 

Attend 

Christer 

Petersson 

Component Development Engineer CBI Open 

& Close drawers IKEA C 

christer.petersson@ikea.com Did not 

attend 

Stefan Brendel  Component Development Engineer CBI Open 

& Close drawers IKEA C 

stefan.brendel@ikea.com Attend 

Jan-Åke 

Lindvall  

Component Development Engineer CBI Open 

& Close drawers IKEA C 

jan-ake.lindvall@ikea.com Attend 

Niclas Persson Component Development Engineer CBI Open 

& Close 

niclas.persson3@ikea.com 

 

Attend 

Carolina 

Kroon 

Team leader 

CBI Open & Close drawers IKEA C 

carolina.kroon@ikea.com 

 

Did not 

attend 

Pontus 

Håkansson 

Task Leading Engineer.  

CBI Meeting with IoS I IKEA C 

pontus.hakansson@ikea.com 

 

Did not 

attend 
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Figure 60. Invitation with enclosed home assignment for the WS participants. 

Purpose and aims of the workshop:  

Locate the problems for a lift-lock solution that will manage both IKEA slam-open test and 

connect IKEA classic drawer to their concealed slide. 

Relevant information about the participants and what information they will receive: 

The workshop participants are personnel at IKEA Components drawer & concealer 

department. These persons have experience of different lift-lock solutions and drawer 

systems. The participants are asked not to speak about the home assignment they will receive 

one week before the workshop. The assignment consists of information about the workshop 

and a sheet where the participants are asked to write down the problems with the current 

solutions and draw new solutions solving the problem. The participants are asked to bring the 

sheet to the workshop. The group are specially chosen because they have a genuine interest of 

solving this problem since they work with it, see Table 5 for full attendants list. 

The users will receive the following supplements; 

 A Home assignment, one week before the workshop 

 Empty assignment sheets 

 Pens 

The user will also receive following information;  

 The purpose of this WS and why they are important as participants 

 Solutions does not have to be complete or functioning 

 Send the assignment to the person next to you 

 You have 2 minutes to add solutions the same sheet 
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 If it is a new solution, please take a new empty sheet 

 Please print or write legibly 

 Provide enough information for the idea to be understood two weeks later 

 Any questions or reflections of this workshop? How can it be improved?  

The workshop will be held at: 

IKEA Components in Älmhult. 

Data that will be collected:  

The home assignments and other hand-outs given during the workshop. There will also be a 

clarification of the ideas with the workshop participants so that the concepts will be well 

documented and easy to understand in a later stage of the project. Questions and reflections 

will also be collected from the participants after the test for further improvement for future 

workshops. 

Preparations for the workshop leaders 

Try to make the home assignment fun. The workshop leaders should listen to all ideas and 

make notes and ask questions so they fully understand the ideas.  The workshop leaders will 

also make sure everyone have time to speak freely during evaluation. 

The workshop leaders should also bring;  

 Clock – Control of time.  

 Concealed slide – To communicate solutions easier.  

 Particle board – To communicate solutions easier.  

 Camera – For documentation.  

Analyse 

Hand-outs, from the workshop will be evaluated by the participants and by the workshop 

leaders. 

Result 

Slam-open 

Problems: Drawer sides too week, pin to small (concentration of force), impact at the weakest 

section of the particle board (at centre, low density), shape of pin presses material outwards 

splitting the board, diameter of pin and hole. 

Solutions: Stiffer and/or tougher particle board, combination of lift-lock and adding support 

material at the connecting point, change fitting pin geometry, a sleeve for the hole and support 

on the side (most durable part of the particle board), alternative material of the drawer sides, 

hook solution, plastic or sheet metal support between mounting holes, two mounting pins on 

the slide. 

Lift-lock 

Problems: Current simple plastic solution is to week and lack full compatibility with height 

adjustment, no aid or support for slam-open tests, current solution might interfere with 

damper when height adjusted, cam lock solution is two parts and make mounting drawer 

slightly more difficult, Hettich solution is difficult to height adjust when mounted and very 

difficult to remove when mounted. 

Solutions: Snap solution in the hole for holding the drawer and tactile feedback, see slam-

open solutions. 
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Assembling the drawer 

Problems: To much fittings, some solutions have “breaking” sound when they are removed, 

difficult finding positions for taps and holes, one slide is often pushed in when the other is 

out, doing the assembly in the right order by finding the rear hooks first then inserting the 

pins, tolerances between cabinet and drawer, low stability of wide drawers makes them harder 

to mount. 

Solutions: Pre-assembled slide, locking mechanism to keep the slides out, combined steering 

and locking, more precise assembly instructions, communicate that the drawer is in right 

position by sound or tactile feedback, keep slides synchronized. 
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Appendix J – WS 3 

The concepts have been discussed with a focus group at IKEA C where one was chosen for 

further improvement. 

Preparations 
Preparations were made by the workshop leaders in form of an invitation, see Figure 61, focus 

group, aims of the workshop, what information they will receive such as what data should be 

collected and how to analyse the result.  

 

Figure 61. Workshop 4 invitation at IKEA C. 

A focus group was specially chosen by the workshop leaders, see Table 6.  
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Table 6 Attendants list at Workshop 4 at IKEA C. 

Participants Position Email 

Anna Eriksson 
Component Development Engineer CBI Open 

& Close drawers IKEA C 
Anna.eriksson5@ikea.com 

Jos Piguillet 
Component Development Engineer CBI Open 

& Close drawers IKEA C 
Jos.piguillet@ikea.com 

Stefan Brendel 
Component Development Engineer CBI Open 

& Close drawers IKEA C 
Stefan.brendel@ikea.com 

Niclas Persson 
Component Development Engineer CBI Open 

& Close 
Niclas.persson3@ikea.com 

Carolina Kroon 
Team leader 

CBI Open & Close drawers IKEA C 
Carolina.kroon@ikea.com 

Tony Johansson Technician at IKEA Trading Services Italy srl Tony.johansson3@ikea.com 

Matti Andersson Product Developer at IKEA C Matti.andersson@ikea.com 

Andreas Wimbert Slide specialist  

Workshop leaders   

Anna Svensson 
Master student at KTH, Stockholm. Master 

Thesis at IKEA C. 

External.anna.svensson7@ikea.com or 

a.e.svensson@gmail.com 

Per Larsson 
Master student at KTH, Stockholm. Master 

Thesis at IKEA C. 
External.per.larsson5@ikea.com 

For IKEA C to protect their ideas following “confidential notice”, attendant list such as an 

explanation and pictures of the concepts had to be sent out as a meeting protocol after the 

meeting to all participants.  

 

“CONFIDENTIAL NOTICE. This document contains information confidential and proprietary 
to IKEA Components AB. The information may not be used, disclosed or reproduced 
without the prior written authorization of IKEA Components AB and those so authorized 
may only use the information for the purpose of evaluation consistent with 
authorization.”  

Purpose and aims of the workshop:  

With the help of the focus group evaluate concepts to choose the best one for finalization.  

Relevant information about the participants and what information they will receive: 

The workshop participants are slide specialists and/or personnel at IKEA Components drawer 

& slide department. The majority of participants have good knowledge about this project 

since it started or expertise in drawer and slides solutions. The group are specially chosen 

because they have a genuine interest of solving this problem. Each concept will be thoroughly 

described and discussed between WS participants. 

The users will receive the following supplement; 

Drawings, prototypes and mock-ups. 

The workshop will be held at: 

IKEA Components in Älmhult. 

Data that will be collected:  
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There will be a clarification of the ideas with the workshop participants so the concepts will 

be well documented and easy to understand in a later stage of the project. Questions and 

reflections will also be collected from the participants after the test for further improvement 

for future workshops. 

Preparations for the workshop leaders 

The workshop leaders should listen to all ideas and make notes and ask questions so they fully 

understand the ideas. The workshop leaders will also make sure everyone have time to speak 

freely during evaluation. 

The workshop leaders should also bring;  

Concealed slide 

Particle board 

Analyse 

Insights from the focus group will be evaluated by the workshop leaders. 

Performing the workshop 
This workshop uses a focus group to evaluate if the right concept is chosen for further 

development. The concept where explained by the workshop leaders one by one where the 

participants had the opportunity to ask questions such as give useful inputs for improvement. 

Result and feedback 
After thorough discussions and changing ideas, the most potential was seen in the concept 7, 

dampening the bearing holder/carriage. Further improvements will be evaluated in 

collaboration with Stefan Brendel and Andreas Wimbert where they would perform further 

test of the concept for confirming its potential. IP rights must be further explored. Concepts 

individual feedback is gathered in Table 7. 

Table 7. Concept feedback 

Two hole connection 

 

The panel manufacturers prefer more material 

around holes then drilling 8mm holes at a 12mm 

thick particle board which would be the case for 

this concept.  

Preferably would be to have it pre-mounted 

otherwise the customer might choose not to mount 

it. 

There are economic advantages using current lift-

lock solutions. 
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End of slide attachment 

 

The audio feedback when both mounted to slide 

and when the drawer is attached to slide is 

appreciated for customer usability. 

Preferably would be to have it pre-mounted 

otherwise the customer might choose not to mount 

it. 

Might cause problem when manufacturers drills 

the hole at the fragile area below the drawer 

bottom. 

Foldable attachment 

 

The stop could function as an extra grip that can be 

used for customers to pull out the slide adding 

customer value. 

Concept seemed fragile and unstable. 

Mounting concept to slide is not intuitive. Pre-

mounted could be an option. 

Big hole support 

 

Part of the solution is visible; this will in the end 

mean that it would need to be produced in different 

colours. Different colours mean individual article 

numbers, which should be kept to a minimum. 

When lifting the drawer pulls the part straight 

down and if not properly attached might pull the 

whole concept straight of the panel side. An option 

would be mounting it from the side of the panel 

giving it support in all direction but outwards from 

panel side, kept in place by the geometric shape.  

Slide pin replacement 

 

Part of the solution is visible; this will in the end 

mean that it would need to be produced in different 

colours. Different colours mean individual article 

numbers, which should be kept to minimum. 

The height adjustment could be altered to be able 

to adjust the height by a pin this due to full 

adjustment is reached thru turning the pin 180°.  
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Slide panel lift-lock 

 

There might be problem drilling a hole in one of 

the weakest part of the drawer side panel. 

Friction based lift-locks has been tested before and 

resulted in users believing they are breaking 

something when removing the drawer. 

Chance that the user don mount the lift-lock as it 

cannot be pre-mounted. 

Hook 

(Censured by IKEA C) 

The concept was perceived as the most durable 

concept when evaluating possibility to pass slam-

open test. 

Length of the hook (part that goes in to the drawer) 

could be shortened and prevent some of the issues 

stated above. 

A more detailed assembly manual for customers is 

needed. 

Could be an IKEA unique idea and could be 

integrated with current slide and/or suited for 

future solutions. 

Carriage 

(Censured by IKEA C) 

Adding value for the customer without altering 

anything visible or altering the way the solution is 

used. 

Not adding a component but could manage slam-

open test. 

Could be used in both current and future slide 

solutions. 

Could be integrated over time. 

Could use current lift-lock. 



 

 

XXII 

 

Appendix K – Test 1 

Test one investigates if the concept could manage the slam-open test performed at IKEA C. 

Test object: Prototype “Two hole connection” size 0,3mm 

Date: 2014-04-01 

Location: Test area at IKEA C. 

Type of test: Slam-open. 

Test equipment:  

- “Jiggen”. This rig can be adjusted to any IKEA drawer, which saves time and material 

but does not use the correct cabinet for the drawer. This might result in small 

deviations in the results compared to testing at a fully assembled cabinet.    

- “Nyponet” drawer. 

Preparations and performance: 

- Assembled one drawer. 

- Drilled the existing 6mm holes in the drawer sides to 8mm larger by drilling, see  

Figure 62. 

- Wrong drawer back for this drawer so the 4 holes connecting to the drawer was moved 

1,5mm in outward direction. Also the holes where the end hook of the slides connects 

to the drawer were drilled to 7mm.  

- Tested for domestic use. Domestic standard is 0,2kg/dm
3
. 

- Load 

o Volume= 1,92dm·7,24dm·3,77dm=52,4dm
3
 

o Load(domestic)=52,4dm
3
·0,2kg/dm

3
=10,5kg 

- The inner width of the “Jigg” is 76,4mm.  

- This test was performed without lift-lock.  

 

Figure 62 Preparations before test 1 – Two hole connection for slam-open. 
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Result: 

- 21/30 slam-opens 

- On the 21
st
 attempt did the prototype release of the second hole and the particle board 

broke. Also the back of the drawer released from its connections with the drawer 

sides, see Figure 63. 

 

Figure 63 Result after the 21
st
 slam-open attempt. 

Comments: 

- The issue might be due to the fact that IKEA lift-lock was not used and leaving the 

retaining pin too soft.  

- The connecting plastic surface has a thickness of 0,3mm which could be thickened for 

more support.  
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Appendix L – Test 2 

To investigate if the concept could manage the slam-open test was a test performed at IKEA 

C. 

Test object: Prototype ”End of slide attachment #2” 

Date: 2014-04-01 

Location: Test area at IKEA C. 

Type of test: Slam-open.  

Test equipment:  

- “Jiggen”. This rig can be adjusted to any IKEA drawer, which saves time and material 

but does not use the correct cabinet for the drawer. This might result in small 

deviations in the results compared to testing at a fully assembled cabinet. 

- “Nyponet” drawer. 

Preparations and performance: 

- Assembled one drawer. 

- Drill one 6mm hole on each side of the inner edge of the drawer, 32mm from the hole 

where the pin connects to the drawer side and 3mm from the track for the drawer 

bottom.  

- Tested for domestic use. Domestic standard is 0,2kg/dm
3
. 

- Load 

- Volume= 1,92dm*7,24dm*3,77dm=52,4dm
3
 

- Load(domestic)=52,4dm
3
*0,2kg/dm

3
=10,5kg 

- The inner width of the drawer is 76,4mm.  

- This test was performed without lift-lock.  

 

Figure 64 Preparations for test with ”end of slide attachment #2”. 

Result: 

- Not so good tolerances. The prototype conflicts with the movement of the slide.  

- 10 slam-opens. On the left side (standing in front of the drawer) does the prototype 

release 1mm from its hole on the inner edge of the drawer but is still connected to the 

hole.  

- 30/30 slam-opens. 
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Appendix M – Test 3 

To investigate if the concept could manage the slam-open test was a test performed at IKEA 

C. 

Test object: Prototype ”End of slide attachment #3” 

Date: 2014-04-01 

Location: Test area at IKEA C. 

Type of test: Slam-open.  

Test equipment:  

- “Jiggen”. This rig can be adjusted to any IKEA drawer, which saves time and material 

but does not use the correct cabinet for the drawer. This might result in small 

deviations in the results compared to testing at a fully assembled cabinet.    

- “Nyponet” drawer. 

Preparations and performance: 

- Assembled one drawer. 

- Drill one 4mm hole on each side of the inner edge of the drawer.  

- Tested for domestic use. Domestic standard is 0,2kg/dm
3
. 

- Load 

- Volume= 1,92dm*7,24dm*3,77dm=52,4dm
3
 

- Load(domestic)=52,4dm
3
*0,2kg/dm

3
=10,5kg 

- The inner width of the “Jigg” is 76,4mm.  

- This test was performed without lift-lock.  

 

Figure 65 Preparations for test 3 with ”End of slide attachment #3”. 

Result: 

- Bad attachment on the right side. Too much friction between the prototype and the 

slide.  

- Nothing brakes. 
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Appendix N – Test 4 

To investigate if the concept could manage the slam-open test was a test performed at IKEA 

C. 

Test object: Prototype ”Carriage dampener” 

Date: 2014-04-01 

Location: Test area at IKEA C. 

Type of test: Slam-open. 

Test equipment:  

- “Jiggen”. This rig can be adjusted to any IKEA drawer, which saves time and material 

but does not use the correct cabinet for the drawer. This might result in small 

deviations in the results compared to testing at a fully assembled cabinet.    

- “Nyponet” drawer. 

Preparations and performance: 

- Assembled one drawer 

- Disassemble two concealed slides and modify carriages 

- Reassemble the two slides 

- Tested for domestic use. Domestic standard is 0,2kg/dm
3
 

- Volume= 1,92dm*7,24dm*3,77dm=52,4dm
3
 

- Load(domestic)=52,4dm
3
*0,2kg/dm

3
=10,5kg 

- The inner width of the “Jigg” is 76,4mm 

- This test was performed without lift-lock 

Result: 

- 20/20 slam-opens 

- Examining the dampers shows that there are white areas that indicate stress and 

permanent deformations 
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Appendix O – Test 5 

To investigate if the concept could manage the slam-open test performed at IKEA C. 

Test object: Prototype ”Hook”.  

Date: 2014-04-01 

Location: Test area at IKEA C. 

Type of test: Slam-open. 

Test equipment:  

- “Jiggen”. This rig can be adjusted to any IKEA drawer, which saves time and material 

but does not use the correct cabinet for the drawer. This might result in small 

deviations in the results compared to testing at a fully assembled cabinet.    

- “Nyponet” drawer. 

- “Albano” drawer back panel. 

Preparations and performance: 

- Assembled one drawer. 

- The end hook of the concealed slide is cut off and welded to the slide. 

- “Albano” drawer back were used for this drawer so we had to move the 4 holes 

connecting it to the drawer 1,5mm in the outer direction. Also the holes where the end 

hook of the slides connects to the drawer were drilled to 7mm.  

- Tested for domestic use. Domestic standard is 0,2kg/dm3. 

- Load 

- Volume= 1,92dm*7,24dm*3,77dm=52,4dm3 

- Load(domestic)=52,4dm3*0,2kg/dm3=10,5kg 

- The inner width of the “Jigg” is 76,4mm.  

- This test was performed without lift-lock.  

Result: 

- 30/30 slam-opens 

Comments: 

- Different user interface to assemble the drawer to the slide 
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Appendix P – QFD 

House of quality matrix indicating technical importance and development direction. 
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Appendix Q - IKEA Supplier Visit 

To evaluate if the chosen concept could be manufactured the project members went to IKEA 

slide supplier. They saw potential in the idea and believed it may solve other problems with 

the slide. Slam open tests performed with long slides bends the slide and in some cases even a 

ball has been released from the carriage. A more elastic middle section of the carriage might 

ease strain during heavy use. 

They have their subcontractor of the carriage so pictures and discussions were forwarded to 

them for more feedback. They thought it was going to be difficult to make prototypes with 

such fine details, but saw potential and would return with feedback and thoughts of how to 

make it producible.  

The project members took the opportunity to show the hook concept to generate new ideas of 

slide improvement to the supplier and get further feedback. 

The project members got to see the whole production-line from raw material to packaging. 

While going thru the different steps an implementation of the dampening and hook concept 

would impact the existing line. The hook would either need a welding operation to attach the 

hook to the edge of the slide by the end of production. This would minimize the impact on the 

production-line but the hook needs to be made separately. If not welded on the production 

would need some new tools and some changes of current tools. 

During the line a quality check were made on each dampener guaranteeing that the 

dampening function is working before shipping. The small slide is the dampener supplier 

responsible of the quality.  

The supplier also has their own test centre where they can test slam-open, durability, etc.  

The field trip gave the project members an increased understanding of the production and how 

it is with lots of different ways possible to reach a producible product.  

A discussion of next step was discussed with the supplier.  

They will manufacture copies with a Dremel of our prototype which they will test.  

The test will be a slam-open test with a weight, which differ from IKEA test rig. 

They will keep discuss with their carriage supplier to generate new ideas of a producible 

solution. 

Perhaps a change of material of the carriage would be better, a more flexible material? 

Further step would then be to make a simple mould in aluminium to make better prototypes. 

Since a mould would prevent the fibres in the existing material of being cut.  

One odd thing was the packaging where national standards did not allow more then 70cm of 

cargo per Euro pallet. By using larger packages can the whole pallet be covered and an extra 

pallet be put on top and thereby ship twice as many slides. 

Fieldtrip to IKEA drawer side supplier 

To receive a greater understanding of the drawer side production was a visit made to one of 

IKEA drawer side suppliers. The project members got to see the whole production-line from 

already made particle boards to complete flat package ready for sale to the end-costumer.  

Walking through the production-line the 32mm rule where confirmed.   
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What surprised us the most was the high ability to reuse material and resources. They sell an 

overload of their energy. They built a culvert and sell the district heating.  
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Appendix R - Lift- lock tests 

Preparations  

The drawer need to be adjusted so all the lift-lock solutions can be mounted with following 

procedures; 

 Drill two 6mm holes 32mm from the existing hole under the drawer sides.  

 Drill a 5mm hole at the edge of the inside of the drawer for the end of slide concept. 

 Drill a 5mm hole at the edge of the inside of the drawer for the Side panel lift-lock. 

Lift-locks shall be mounted one at the time at both sides of the drawer. A scale shall be 

attached to the handle. 

Test equipment: 

 Scale (simple luggage scale, fabrication is Asaklitt) 

 NYVOLL two drawers’ cabinet, using top drawer for the test. 

Results 

Current IKEA Lift-lock 2 

 

Figure 66. Mounting of Lift-lock 2. 

Comments:  

 Hard to remove the lift-lock from the drawer.  

 Easier to assemble because it can be pre-mounted before attaching the drawer to the 

slide. Mounting is showed in Figure 66. 

 No damage to the drawer or lift-lock. 
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Current IKEA lift-lock 3 

 

Figure 67. Mounting of Lift-lock 3. 

Comments:  

 Hard to remove the lift-lock from the drawer.  

 Slightly more difficult to mount then lift-lock 2 due to its V shaped form that secures 

it around the threaded height adjustment pin, see Figure 67. 

 No damage to the drawer or lift-lock. 

Concept - Side panel lift-lock 

 

Figure 68. The concept were not able to use the drawer bottom as support. 

 

Figure 69. A spacer of paper were used to mount the lift-lock properly. 

Comments:  

 Too loosely attached to drawer.  
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 The tolerance towards the drawer was too large and the pre-drilled hole was slightly 

too large, see Figure 68. 

 Therefore was a bundle of paper, 1,5mm thick, attached between the drawer bottom 

and the lift-lock, see Figure 69, which made the concept mount properly. 

 The right the lift-lock had 1mm shorter mounting pin. 

 The 1mm cut-off lift-lock broke off when the drawer reached the maximum value. 

 Two attach-points towards the drawer would be preferred for more stable contact and 

to avoid depending on the drawer bottom. 

 Some damage could be seen at the hole where the lift-lock had broken loose, see 

Figure 70. 

 

Figure 70. Test of the concept - Side panel lift-lock. 

Concept - End of slide attachment 

 

Figure 71. Test of the concept - End of slide attachment. 
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Comments:  

 Both lift-locks are still attached to the slide after the test. 

 The drawer hole where the lift-lock attaches got worn down slightly at the edges, see 

Figure 71. 

 The lift-lock at the right side of the drawer where notably loser fit then opposite side. 

Conclusion 

Table 8. Results of the lift-lock tests. 

 IKEA Lift-lock 2 IKEA Lift-lock 3 Side panel  lift-lock with 

distance 

EoSA 

Test #1 23N 43N 49N 66N 

Test #2 24N 41N 42N 48N 

Test #3 24N 41N 35N 46N 

Average 24N 42N 42N 53N 

Hard to 

remove? 
Yes Yes No Yes 

Because of manual power and the equipment are the results not perfect. But they are all 

measured in the same way which would give a rough value how the concepts and the current 

solution relates to one another. Results are gathered in Table 8. 


