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ABSTRACT 

 

Designing and fabrication a portable and multipurpose chair for student is a 

product that fulfills the students needs. This project uses many materials such as 

aluminium plate, hollow steel bar and others. Overall, this project involves many 

processes, starting from the design concept, fabrication and assembling procedures. 

Even though there are many types of portable and multipurpose chair  for student in 

the market, the completion of this new model provides a more practical usage.       
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ABSTRAK 

 

Mereka bentuk dan membuat kerusi mudah alih dan pelbagai fungsi untuk 

pelajar merupakan salah satu produk untuk kepentingan pelajar. Projek ini 

meggunakan pelbagai jenis bahan seperti plat aluminium, besi berongga dan 

sebagainya. Keseluruhan projek ini melibatkan berbagai-bagai proses bermula 

dengan idea konsep rekabentuk, pemotongan bahan, mereka bentuk dan fabrikasi. 

Walaupun kerusi mudah alih dan pelbagai fungsi seperti ini telah banyak di pasaran, 

namun kelainan dalam penyelesaian kerusi ini telah dilakukan bagi memastikan ianya 

lebih praktikal untuk digunakan. 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 Project Title 

 

The title of this project is ”Portable and Easy to use chair” .Fabrication of the 

multiuse chair is concern to strength ,durability , and more function .New concept 

require to improve durability and easy to use  

 

1.2 Project Synopsis 

 

Features of the future product - User friendly, Portable, Easy for storage 

(foldable), Harmless and Hazardless, Easy to use, just simple mechanism, Minimum 

usage of space, Lightweight, Able to cater for 150 kg maximum load 

 

1.3 Project Background 

 

A chair is a kind of furniture for sitting, consisting of a back, and sometimes arm 

rests, commonly for use by one person .Chairs also often have four legs to support 

the seat raised above the floor. Without back and arm rests it is called a stool .A chair 

for more than one person is a couch, sofa, settee, loveseat, recliner or bench. A 

separate footrest for a chair is known as an ottoman, hassock or pouffe. A chair 

mounted in a vehicle or in a theater is simply called a seat. Chairs as furniture 

typically can be moved. 

 

 

 

http://en.wikipedia.org/wiki/Furniture
http://en.wikipedia.org/wiki/Sitting
http://en.wikipedia.org/wiki/Couch
http://en.wikipedia.org/wiki/Recliner
http://en.wikipedia.org/wiki/Bench_%28furniture%29
http://en.wikipedia.org/wiki/Ottoman_%28furniture%29
http://en.wikipedia.org/wiki/Footstool
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1.4 Project Objective 

 

Project objective divide by two .It is general objective and specific objective for 

the title of the project. 

 

1.4.1 General Objective  

         

Diploma final year project objective is to practice the knowledge and skill of 

the student that have been gathered before in solving problem using academic 

research to born an engineer that have enough knowledge and skill .This project also 

important to train and increase the student capability to get know ,research, data 

gathering ,analysis making and then solve a problem by research or scientific 

research. 

 

        The project also will educate the student in communication like in presentation 

and educate them to define their research in presentation .The project also will 

generate student that have capability to make a good research report in thesis form or 

technical writing .This project also can produce and train student to capable of doing 

with minimal supervisory and more independent in searching , detailing and 

expanding the experiences and knowledge . 

 

         Nevertheless this project also important to generate and increase interest in 

research work field   

 

1.4.2 Specific Project Objective 

 

The objective for this project are : 

 

a) To design a chair that can be folded and unfolded for storage   

b) To fabricate a simple and superior for easy use chair  

c) To produce simple chair  that can used anywhere 
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1.5 Problem statement 

 

Today many  of chair is complicated design , bags and Jackets were not properly 

store  and Difficulty in writing a notes witch is like student writing a note using left 

hand. So with the fabricate a Multi Use Chair. It can solve that problem. And you can 

enjoy your study and your rest . 

 

1.6 Project Scope 

 

The project scope is: 

 

a)     To determine the development process and fabrication for chair. 

b)     Developed a selection concept of chair. 

c)     Make an AutoCAD/ Solid Works drawing of chair. 

d)     To produce project (chair) based on industrial design method 
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1.7  Project Gantt Chart 

 

                                         Table 1.1: Project Gantt Chart 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 = Planning Progress 

=Actual Planning 
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CHAPTER 2 

 

 

LITERATURE REVIEW 

 

 

2.1 Introduction  

 

Chair used as place to sit anywhere on the chair .Beside that chair can used to 

study and making many work such as writing note ,making homework and others. 

We already know many chair have big size ,complicated  design and difficult to 

move at other place and bring it .So many table redesigns become portable table that 

have more easy to use, move to other place and bring it  

 

2.1.1 History The chair 

 

The chair is of extreme antiquity. Although for many centuries and indeed for 

thousands of years it was an article of state and dignity rather than an article of 

ordinary use. "The chair" is still extensively used as the emblem of authority in 

the House of Commons in the United Kingdom and Canada, and in many other 

settings. Committees, boards of directors, and academic departments all have a 

'chairperson'. Endowed professorships are referred to as chairs. It was not, in fact, 

until the 16th century that it became common anywhere. The chest, the bench and the 

stool were until then the ordinary seats of everyday life, and the number of chairs 

which have survived from an earlier date is exceedingly limited; most of such 

examples are of ecclesiastical or seigneurial origin. 
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2.2 Existing Product 

 

2.2.1 Picnic Chair 

 

 

 

 

 

 

 

 

 Figure 2.1 : Picnic chair 

 

 

 

    Advantages 

 

a) portable 

b) easy for storage 

c) simple mechanism 

d) have a side table  

e) comfortable because using canvas 

 

    Disadvantages 

 

a) difficult to assemble 

b) cotton canvas easy to tear 

c) material for structure is not strong 

d) Too heavy person cannot sit  
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2.2.2  Free style chair 

 

 

 

 

 

 

 

 

 

 

                            Figure 2.2: Free style chair 

 

 

 

Advantages 

 

a) Compact 

b) Minimum space usage 

c) Multiple sides is applicable 

d) Using cheap material 

 

Disadvantages 

 

a) This design quite difficult to produce 

b) Not comfortable  

c) One person only can sit 

d) Not foldable 

e) Heavy  
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2.2.3 Rest Chair 

  

 

 

 

 

 

 

 

 

 

 

          Figure 2.3 : Rest Chair 

 

 

 

Advantages 

 

a) multipurpose usage 

b) all surface/side can be used 

c) easy to build 

d) simple design 

e) portable and stylish 

 

Disadvantages 

 

a) Heavy person cannot sit 

b) Not comfortable 

c) This chair design is easy to break (brittle) 
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2.2.4  Multiuse Chair 

 

 

 

  

 

 

 

 

 

 

 

      Figure 2.4 : Multiused chair 

 

 

 

Advantages 

 

a) simple design 

b) multipurpose (storage and sit) 

c) can put anything inside 

d) suitable for student especially for UMP student 

 

Disadvantages 

a) difficult to fabricate 

b) material used is expensive 

c) uncomfortable 

d) difficult to handle and heavy 
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2.3 Basic Parts 

 

The basic part of chair are divided by four parts are: 

 

a) Backrest : support some of the weight of the occupant, reducing the weight 

on other parts of the body 

 

b) Armrest  : armrests will support part of the body weight through the arms if 

the arms are resting on the armrests 

 

c) Leg table : using other work like writing , reading ,eating and another  

 

d) Seat          : support the weight s 

 

e) Headrest  : support the head as well and are important in vehicles for 

preventing "whiplash" neck injuries in rear-end collisions where the head is 

jerked back suddenly 
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CHAPTER 3 

 

 

METHODOLOGY 

 

 

3.1 Project Flow Chart 

 

For the diagram as shown figure 3.1 ,the project starts with literature review about 

the title. This consist a review of the concept of portable chair ,portable chair features 

and type of portable chair  that used in home ,education , institutions and etc. These 

tasks have been done through research on the internet ,books and others sources.  

 

After collected all the relevant information ,the project get through to design 

process . In this step , form the knowledge gather from the review is use to make a 

sketch design that suitable for the project .After four design sketched ,design 

consideration have been make and one design have been chosen . The selected 

design  sketched is then transfer to solid modeling and drawing using solid work 

application . The material and measurement needed for the portable listed down and 

calculated to given an ergonomic shape of the portable chair. 

 

After the needed material  is list , acquisition step take places. There are only a 

few material that need to buy such as hinge, handle , and others finishing product. 

Some of material is well prepare by the university such as sheet metal, square hollow 

steel can get in laboratory . 

 

After all part needed have been gathering ,the project proceeds tp next step that is 

fabrication process. The finished drawing and sketching is used as a reference by  
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following the measurement and the type of material needed .The fabrication 

process that involved is cutting ,welding ,drilling and others. After every process was 

finish ,The parts are check to make sure that the output of the process obeys the 

product requirement. 

 

If all the parts has been processed ,the parts are joined together to produce full-

scale portable chair .Here come the testing and evaluation process. The portable chair 

will be test to see if it fulfills the requirement such as easy to bring anywhere 

,stability ,strength and functional the chair. During the testing ,if problem occur such 

as malfunction or unstable ,the portable chair  will step back  to previous process to 

fixed back the problem. The portable chair is expected to have an error that may 

cause the part to be redesigned again. The portable chair is finish by doing some 

finishing process such as spraying the portable table. 

  

After all part had been joined together ,here comes the last phase of process that 

is data discussion .In data discussion , the draft report and all the related articles are 

gathered and hand over to the supervisor for error checking .The finish product will 

be compare with the report to make sure that there is no mistake on both project and 

report. 

 

After  the product and report had been approve by supervisor ,the report is 

rearrange and print out o submit at supervisor ,the project coordinator  and faculty of 

mechanical engineering .In this stage ,the final presentation was also being prepared 

and waited to be present    
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                         Figure 3.1 : Project Flow Chart 

 

Study and gather information related to 
potable chair design  

Sketching new design to improve 
current design ,choose five current 
designs ,list material that will used 
make measuring size portable chair 

Choose only one product. If  that 
product accepted ,can proceed to next 
step and if have problem and must 
modified, go back to idea generation 

Prepare material that will use to 
fabricate and start process –cutting 

 
After  testing structure, NO if the 
structure have problem and must 
modified ,go back to fabricate .YES if 
structure not have problem , can 
proceed to next step  

Collect data from the project and make 
discussion 

Present about the whole work that we 
had done 

This is for draft and thesis .Both must 
be completed and submitted within the 
time given  
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3.2 Design 

 

 The design of  the portable chair must be compliance to several aspects. 

The    design consideration must be done carefully so the design can be fabricated 

and the parts are all functioning. The aspects that must be considered in 

designing the portable chair are :  

 

a) Ergonomic Factors: Portable chair must be user friendly as easy to use and 

can bring  anywhere 

b) Strength : It is second of important criteria in designing the portable chair.. 

This is because the chair  is for light usage only. However it still important in 

supported structure the chair. 

c) Material : Available of material is one aspects that have been considered .The 

material available can be used depend on their purpose . 

d) Cost : The cost of  whole system must been not exceed from budget given 

and also reasonable 

e) Environment : The portable chair is suitable to be use in all place such as in 

home, class,  etc 

 

3.3 Drawing 

 

   The drawing are dividing into two categories, which are:- 

 

a) Sketching : All the ideas for Portable chair fabrication are sketched on the 

paper first   to ensure that ideas selection can be made after the selected 

design choose 

 

b) Solidwork Application : The design or concept sketch selected is transfer to 

solid modeling and drawing using SolidWork application  
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3.4 Sketching and Drawing Selection  

 

From the existing ideas , only three sketching that had been chosen to be considered 

as the final ideas ,which are : 

 

3.4.1 Concept A 

 

 

 

 

 

 

 

 

 

 

 

 

                                       Figure 3.2.1 : Concept A  

 

3.4.2 Concept B  

 

 

 

 

 

 

 

 

 

 

                                        Figure 3.2.2 : Concept B 
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3.4.3   Concept C 

 

 

 

 

 

 

 

 

 

 

 

 

                           Figure 3.2.3 : Concept C 
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3.5 Concept generation and evaluation 

 

Three concepts for the portable Chair were developed. These are evaluated against 

the datum of the standard portable chair. Two ways evaluated to get a new final 

design. 

 

 Table 3.1 : Pugh Concept 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the Pugh analysis, the advantages and disadvantages of the concept can be 

display. 
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Table 3.2 : Matrix analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         From above Matrix analysis. Three designs will be make comparison. 

The very good concept will be give mark “5”. ,Good give mark “4” , Medium give 

mark “3” , Poor give mark “2”,and if the not enough criteria that concept will be 

given “1” that  mean Very poor. 

  

From two tables above, the advantages and disadvantages of the design can be 

outlined. Criteria or characteristic for the product to be fabricated are the important 

thing to be considered, before fabrication process. Fifteen criteria from Pugh concept 

and teen criteria from matrix analysis are been chosen to be considered.  

The important criteria are easy to handling, easy to use, strength,  shapes, weight,  

and function. 
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Based on the tables, study of concept selection shows that concept three scores the 

highest and positive signs. This concept get five pluses, five same, no minuses and 

the net is five, so this concept in first ranking. 

 

3.6  Computer Aided Design Drawing 

 

  After a design has been selected , the next step in designing process is 

dimensioning .The design is separate into part by part and the dimensioning process 

is firstly sketched on paper .The dimensioning is base on relevant dimensions and 

also referring the existence portable chair so that  the design is fit into other part. 

 

 After dimensioning ,the drawing of the design is drawn using Solid Works 

application , at this stage solid modeling method is used .Part by part solid modeling 

create according to the dimension done before ,after all part create , the 3D  model is 

assemble with each other base on the design.  

 

 

 

 

 

 

 

 

 

 

 

 Figure 3.3 : overall view of the design using SolidWorks 
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3.6.1 Isometric view Part by part 

 

 

 

 

 

 

 

 

 

 

     

                                                  Figure 3.4   left handed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3.5   Hollow  bar 
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                                              Figure 3.6   seat Plate 

 

 

 

 

 

 

 

 

 

 

 

 

           Figure 3.7   plate  
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                                             Figure 3.7   left cover 
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3.7 Fabrication  Process 

 

 After designing phase ,fabrication processes take place. These processes are 

about using material selection and make the product base on the design and by 

followed the design dimension .Many methods can be used to fabricate the product 

,like welding fastening ,cutting drilling  and  many more method .Fabrication process 

is a process to make only one product rather then manufacturing process wan used at 

the whole system production .This way include part by part fabrication until 

assembly to others component. 

 

3.7.1  Process Involve 

 

In order to make the design come reality ,fabrication process needs to be done first 

.The fabrication process start from dimensioning the raw material until it is finish as 

a desire product .The processes that involve are : 

 

i)  Gathering material 

 

    Figure 3.8 introduces the material have in UMP mechanical laboratory .This rack 

have   more type  of steel like L shape ,rectangular hollow,  hollow cylinder and etc 

 

 

 

 

 

 

 

 

                                            Figure 3.8: Material  
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ii) Measuring and marking  

 

    After get the material , next step  is measuring and making material like Figure 

3.9. The equipment used in this process is measuring tape and marker pen. The scale  

is from solid works software and this scale is the true. 

 

 

 

 

 

 

 

 

 

                         Figure 3.9 : Measuring and marking the material 

 

iii) Cutting Material 

 

     Figure 3.10 introduce the process cutting the material using floor cutter disc after 

measurement and making process. 

 

 

 

 

 

 

 

 

                  Figure 3.10.1 : Cutting the material using floor disk cutter 
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             Figure 3.10.2 : cutting the material using shearing machine 

 

 

 

 

 

 

 

 

 

                    Figure 3.10.3 : cutting the material using vertical saw 
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iv) Joining process 

 

       Figure 3.11.1 introduce about joining method using MIG welding .This 

process is used  to joining the part  using steel .The joining parts are base ,their  

frame and also the cover  of frame. 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3.11.1 : joining process using MIG welding 

 

 

 

 

 

 

 

 

 

  

 

 Figure 3.11.2 : joining process using art welding 
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v) Grinding process  

 

     After cutting  and welding process the chip from work piece must remove using 

hand grinding show in figure 3.12 to remove chip after process cutting  and remove 

bead after welding process on the work piece and get smooth surface before joining 

and after joining process. This step must take to protect from dangerous because the 

chip is very sharp. 

 

 

 

 

 

 

 

 

 

 

                                     Figure 3.12 : Grind using hand grinding 

 

vi) Drilling process  

 

     Figure 3.13 introduce about drilling process to make the hole for nut and bolt 

process . The tool of the drill must be applicable with the size of nut. 
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                            Figure 3.13 : Drilling Process 

 

3.9 Summary 

 

This chapter has been discussed generally about project methodology ,how to 

manage flow work and process involve . Throughout this project have learned how to 

design start with sketching ,design concept , concept selection and drawing until 

fabricate and assemble structure with step by step .This project can be developed the 

skill to manage the machine such as shear machine ,drill, hand grinding and welding 
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CHAPTER 4 

 

 

RESULT AND DISCUSSION 

 

 

4.1  Final Product 

 

The portable chair was finish and get the result after undergoes step by step 

start with literature review ,design ,sketching ,technical drawing and solid 

modeling using solid work and auto CAD application , Fabrication process with 

cutting , drilling ,joining and assembly. 

 

4.1.1 Result After Finishing 

 

 

 

 

 

 

 

 

 

        

 

 

                                    Figure 4.1 : Portable chair  isometric view 
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                       Figure 4.2 : Portable chair  top view 

 

 

 

 

 

 

 

 

                                   Figure 4.3 : Portable chair front view        

 

 

 

 

 

 

 

 

 

 

                           Figure 4.4 : Portable chair side view  

 

 

 



 31 

 

4.2  Product specifications  

 

       For the product specification ,there are a lot of factor to be considered .The 

product is classified to several categories such as weights , colors , wides ,heights 

and etc.  The product specification is shown below  : 

 

                             Table 4.1: Product specification  

 

 

 

 

 

 

 

 

 

 

 

 

4.3 Discussion 

 

      Discussion on the product is diving by two parts. Firstly the  discussion about 

type of defect on the final product .Second ,is about the problem in progress start 

with literature review until fabricate and finish this product. 
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4.3.1 Type of defect  

   

     There are so many thing that happen in fabrication process such as defect .This 

defect happen because lack of skill to operate a machine such as when handling MIG 

and ART welding machine. This defect can see after fabrication process is finished. 

At the same time , This problem make me have a new experiences and how to avoid 

this problem happen against. There are some of defect happen on the product below        

 

4.3.1.1 Not parallel 

 

     This defect happen cause by less skill when process weld the legs  chair  .When  

the legs is not place at the flat surface during weld the leg. 

 

 

 

 

 

 

 

 

 

 

 

 

                                 Figure 4.5 : Leg not parallel 
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4.3.1.2  Gap 

 

      Figure 4.6 is shown a defect in part .It is occur after using  art welding. 

 

 

 

 

 

 

 

 

 

 

 

 

                                  

                                   Figure 4.6 :  Gap between two material. 

 

4.3..1.3  Bead 

 

      Figure 4.7 is example a defect on legs table .The bead is not trim from welding 

process. The voltage when welding process is not  suitable for this material . 

Insufficient experience to handle also caused of the defected. 
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 Figure 4.7 : Bead at the legs table. 

 

4.3.2  Problem in progress 

 

     Many problem occur in progress to design and fabrication of this table such as 

gather raw data and literature review , design and fabrication. 

 

4.3.2.1  Literature review  

 

      The problem during literature review is mainly about the difficulty to know about 

the title such scope , concept and how to fabricate it into reality. Raw material also 

the problem encountered during this step because the raw material at UMP 

mechanical lab not available for the first design the project .The whole design was 

change to suitable with material available at UMP mechanical lab and  the problem 

like limited resources to get the relevant and suitable materials such as books and 

internet connection problem. 
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4.3.2.2  Design Problem 

 

      The problem also occur at this step. The problem came during decision making to 

design that suitable with available machine in UMP mechanical lab .During this 

period many concept design have been find out when to choose one design that  have  

all criteria needed by specification is can proceed and running machine such as 

punching machine .After a design is selected , another problem encountered is detail 

dimensioning ,the dimension should suitable with scope of the project and after 

consider all part and material use the dimensional was suitable with project scope.  

 

4.3.2.3  Fabrication problem 

 

      Problem during this stage is very critical that make the actual progress not follow 

project planning schedule . First , the problem is to find material  that suitable for the 

title of the project .The suggestion material to produce portable chair is not available 

such as aluminum sheet metal was finish .After consider  all problem about material 

available design for the project was change follow material available . 

 

      The problem also come during fabrication process ,mainly is hard to fabricate the 

material with the design was change in order to be easy in machining process such as 

about  used shearing machine. Another else, is the available cutting tool actually is 

enough but the problem where  many cutting tools broken such as drill tool. The 

solution for this problem is borrow drill force with my friend .   
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CHAPTER 5 

 

 

CONCLUSION AND RECOMMENTDATION  

 

 

5.1  Introduction  

 

This chapter is about problems the project encounter before ,during and after 

project .This chapter also will discuss about the conclusion of the project . 

Problem that will be discussed is the entire problem encountered is every task in 

the project . 

 

5.2 Conclusion  

 

Multipurpose chair for UMP  mechanical student used has potential to be in 

the market if the product underwent several professional process. I foresee the 

potential market because the development of multipurpose chair for specifically  

used nowadays has and bright future 

 

5.3 Recommendation  

 

The multipurpose chair can be improved in the near future by  : 

 

a) Provides more relevant materials at UMP mechanical lab   

b) The development of the multipurpose chair should be involved other non-

government organization body. This is to help us in moving the next step of 

research which is commercialization .If this produce just being use in the lab 

or written paper in the library , the objective of the research in the long run 

could not be achieved.   
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5.4 Future Work 

 

Future planning for the portable chair is to add more function . The additional 

should use a suitable  to portable  chair .If the additional can be done the portable 

chair , the project will be complete. This project can be used by  the student gain 

knowledge and understanding of mechanical response in process  to make 

product and could helpful in the study of process machining such as shearing 

machine , drilling, grinding and etc. 

 

To be efficient  ,the upgrade should involve , using good material .If the 

upgrade can be done  the portable chair can have better performance , more stable  

,high strength and life longer .In the future the portable chair it must more 

ergonomic ,light, more function or useful and good from before portable chair. 
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APPENDIX A 

 

DESIGN PARTS 
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Left handed 
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Left cover 
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APPENDIX B 

 

PART OF ASSEMBLY 
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APPENDIX C 

 

ORTHOGRAPHIC VIEW 
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APPENDIX D 

 

COMPLETED PRODUCT 
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