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ABSTRACT

Designing and fabrication a multipurpose desk for student psoduct that
fulfills the students needs. This project uses many nadgesuch as zinc, hollow steel
bar and others. Overall, this project involves many meeg starting from the design
concept, fabrication and assembling procedures. Even thbegh are many types of
multipurpose desk for student in the market, the completiadhis new model provides
a more practical usage.
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ABSTRAK

Mereka bentuk dan membuat meja pelbagai fungsi untuk pelajampak@n
salah satu produk untuk kepentingan pelajar. Projek ini meggunakaagaiejenis
bahan seperti zink, besi berongga dan sebagainya. Keselurulpeh ipranelibatkan
berbagai-bagai proses bermula dengan idea konsep rekabentukomgan bahan,
mereka bentuk dan fabrikasi. Walaupun meja pelbagai fungsitsei telah banyak di
pasaran, namun kelainan dalam penyelesaian meja inididdédnkan bagi memastikan

ianya lebih praktikal untuk digunakan.
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CHAPTER 1

INTRODUCTION

1.1  Project Synopsis

The purpose of the project is to design and fabricate éipugdose desk to
fulfill the requirement for engineering student. This takleuld be different from
another table. In this study, the multipurpose table belldesigned and fabricate and
ensure these tables comply with customer needs. As ilenia final year project
allocates the duration of 1 semester, this projectad skills to handle several machines

such as punch machine, bending machine, drilling and grinding machine

The title of this project is “Multipurpose Desk for StudgntThis project
involves the fabrication of multipurpose desk with a speatibn regarding strength,
material and cost. With the newly designed and falait&tble, tests are required to be
conducted and to verify the design. This project will asquine skill of design and
fabrication.
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1.2 Problem Statement

The common problems occur and faces student who livestal isos

I There is no specific and systematic to store drawinlggtae stationery.
il. Existing tables are not adjustable.
ii. Most students put many book and drawing tool on their desk.
V. The table is big and heavy.

1.3  Project Objective

The objective of this project is to provide and introducenghne concept of table
which can give better or systematic storage to stormeedng drawing stationery. It is
also to provide a multipurpose and student friendly table. Ifzinalroduce the new
concept of the table that meets people specification.

1.4  Project Scope of Work

Scopes of the projects are limited to the below equipsreemd materials:-

I. Design of product is assisted using solidwork software.
il. Fabrication process will use all necessary manufacfymacess
including punch machine, bending machine, cutting anithgpoprocess.
ii. Material that will be used to fabricate this table raile steel
rectangular hollow bar, stainless steel simeal and mild steel sheet

metal.
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1.5 GANTT CHART

Table 1.1: Gantt chart

Project Weeks
Activities 112/3/4/5/6|7(8]9]10|11 12| 13| 14
Review Actual

Idea Plan -

generation Actual

Finalized Plan

Concept Actual

Fabrication Plan

Actual

Result& Plan

Finding Actual

Discussion/ Plan

Conclusion Actual

Presentation Actual

Report Plan

Writing Actual

Slide Preparation/| Plan -

Submit Plan

Report Actual
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CHAPTER 2

LITERATURE REVIEW

21 INTRODUCTION

This chapter is about literature review of existing produdhe market. It also
describes the table such as type of table, dimension of, tadleantages and
disadvantages the table. This literature review is \mapprtant especially to study about
the table especially about function and design. It lisflieto make idea generation.

22 EXISTING PRODUCT

In this part, it will show some type of tables. All tedables have own
advantages and disadvantages.

2.2.1 Student Desk

We can found this desk usually at school. This desk igddsr student in the

classroom.

The advantages of this table are simple design. |bak this table, the material that use
not to much and easy to fabricate it. Beside that,tdiite also can be size theight.
Every leg of this table already install regulator. So studan adjust the height suitable
with them.
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We can move this table easily because this table isMabht. This table is easy
to use. Students can put or take their book easily bedaiagahle has space to put book
or file and the space is already open.

The disadvantages of this table do not have a systestat@ge. This table only
has one space to put things. This table also not suitalbdtorage especially if we want
to keep important things inside the table. It is becausspghee of this table is widely

open and we cannot lock it because there is no drawer.

Beside that, this table not to comfortable to use. lbtscomfortable because this
table do not have the place to put our leg when we ustaties

Figure 2.1: Student Desk
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2.2.2 Writing Table

A writing table has a series of drawers directly understivéace of the table, to

contain writing implements, so that it may serve dssk.

The advantage of this table is very comfortable espgeidien we write on it. It
also has a large surface. So we can put more things sudioaks, papers and
stationeries. Besides that, this table also has tveevens to keep several book or

stationery.

The disadvantage of this table is big. A lot of spacel@gen our room to put
this table. This table also difficult to move or not tpble. This table is expensive

because it needs high quality of wood to produce this table.

Figure 2.2: Writing Table
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2.2.3 Standing Table

A standing desk is both an antique desk and a modern deslcorceived for
writing or reading while standing up or while sitting on ghhstool. The term stand-up
or stand up desk is also used. While most modern desk30ainches high and most
antique desks 29 inches high, there is no such averagefaling desks.

The advantage of this table is users of are fairly immeadwl it is relatively easy
to adjust the height of a seat to compensate for w@gtn the individual height of the
users. Beside that, users of a standing desk move ardainhthare, so it is not practical
to have them stand on a small pedestal or some otletobhe advantage of this table

is simple design and easy to fabricate.

The disadvantage is these tables do not have a sy&testabge. So we only
can put things on this table. This table is expensive becaumds high quality of

material to produce this table.

Figure 2.3: Standing Table
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224 Drawing Table

Figure 2.4 shows the new type of drawing table.

The advantage of this table is we can adjust thaghhesuitable with user.
Besides that, the other advantage is lightweight. Soamemove this table to other place
easily. This table is simple design and easy to produlbecause not need too much

material to fabricate.

The disadvantage of this table does not have any starage want to store
several books and other thing such as drawing stationesid®&that, this table only to

drawing work and it not suitable for writing.

Figure 2.4: Drawing Table
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CHAPTER 3

METHODOLOGY

31 PROJECT FLOW DIAGRAM

In fabrication of the multi-function table, thereaiplanning of the overall
progress to assure the project can be finish on schedule.
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Lither ature Study and gathe
eview information

NO | dea Gener ation Sketching new design-

improve current design

Finalized
Concept

Choose one design as'
best design to be fabricat(le

Choose material, cuttir
process, and assemble
using welding process.

NO Fabrication

Testing the design th.
have been create

Discuss animake ¢
conclusion form the test

Discussion & Conclusion

IR

resul
Report Make draft and thesis.
Presentation Present about the proje
that have been done.

FINISH

Figure 3.1: Project flow chart
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From the flow chart above, this project started wtitl literature review and
research about the title. Then, study and make a liovestigation about multipurpose
desk. This includes a study about concept of multipurpose deslegsrto fabricate, and
material. These tasks have been done through study anténeet, books and other

sources.

The information gathered and the project is continued théhdesign process. It
is important to make a suitable design for the projafter several design sketched,

design consideration have been chosen.

After all the engineering drawing finished, the drawing hasnbesed as a
reference for the next process, which is fabricastage. This process will consist
fabrication to all parts that have been designed dgviothe dimension using various
type of manufacturing process. The manufacturing procésslesle in this process are
welding, cutting, drilling, bending and others. During the fadifon process, if there is
something wrong occur, such as not balance dimensitdrearhassis was broken so the

process will be stop and go back to previous step, makeldication against.

Evaluation stage has been implemented after fabricatage. The evaluation is
by considering the strength, durability, safety and workahilityhe desk. During the

evaluation, if problem occur such as malfunction, modifon will be done.

Then, after all the processes mentioned above are, @éimaterials for report
writing are gathered. The report writing process willgogded by the UMP final year
project report writing. Preparation for final presentati® also being made by finished

the slide show. The project ended after the presentatidrsubmission of the report.
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3.2 DESIGN

The Design of the multipurpose desk must be complianseveral aspects. The
design consideration must be done carefully so thgulesin be fabricated and the table
is functional. The aspect that must be considered iguiegi the multipurpose tables

are:-

I Durability: The table must be durable when put with book andidgaw
stationeries.
il. Material : The material that will be used must biasile to fabricate
this table
iii. Cost . It depends on material and manufacturing psedexuld

reduce the cost to theimum.

3.3 |IDEA GENERATION AND SKETCHES

After finish literature review or study about table, thejgct is continued with
the idea generation and sketches.
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3.31 Design A

Table surface

/

Pocke

Figure 3.2: Design A

This is the design A. It is a simple design and alsgpk to fabricate. This table
has three pockets. So we can put or store several bookisaamdg tools. This table use
aluminum for the cover and pocket. The table surfaces rfiade sheet metal. The
material for chassis is hollow steel. It is ligdasuitable for this design. The process

that will use is welding for the chassis and rivettfer process aluminum joining.
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3.3.2 Design B

Table
surface

v

¥ —

Pocket

\ BOOk

rack
Figure 3.3: Design B

This is design B. It possesses two book racks at right laft this table.
Aluminum is used for the cover and sheet metal isHersurface of the table and rack. It
is easy to be produced and the toughness is good. Thisatabléas pocket under the
table surface, so we can put several drawing tools. Therialdte chassis is hollow
iron. The process that will use is welding for the siggivet for the process joining.
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3.33 DesgnC

Table L S
surface

Screw

S _:‘::M/ (adjust board)

—

Table
leg

=
|

Figure 3.4: Design C

This table has a simple design and easy to produce. gndspiecially for
drawing task but not suitable to write on this table. \Afe @djust the height of this table
and the angle of table surface. It is light becausee#ds less many materials to
fabricate. The material for chassis is hollow ieom for table surface is sheet metal. The
process that will use is welding for the chassis and forethe process sheet metal to
chassis. It is easier to produce, faster and cheapeothantable.
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334 DesgnD

Table
4—
| surface

v

Figure 3.5: Design D

This is design D. It possesses one book rack at friotdptable and has two
pockets. So we can fill by several books and drawing tddis. material that will be
used is aluminum for the pocket, drawer and book rack. Therialafor chassis is
hollow iron. This table also uses plywood for table stefal he process that will use is

welding for the chassis, and rivet for the joining racklmntable aluminum joining to
chassis.
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3.3.5 Finalized Concept

Figure 3.6: Finalized Concept

This is finalized concept. It possesses one side pockehatside of table. So
we can fill by drawing paper. This table also has adjustadded. So student can able to
raise up the position of the drawing board depend on theifocbfavel while make a
drawing works. This table is portable because it has wheelcan put the stationery
and book under the drawing board because it has space fothuegs. Beside that, at
the left side of this table has T-square storage. Therialatbat will be used is
aluminum for the side pocket. The material for chaissisollow iron. This table also
uses stainless steel for drawing board. The processwihatise is welding for the

chassis, and rivet for the joining rack on the tablenalum joining to chassis.
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34 CONCEPT GENERATION AND EVALUATION

This is table to determine the best concept for fabricaiiéple function table.

Table 3.1: Pugh selection method

Concepts

Selection Criteria

Customer Request
Ease to use
Ease to manufacture

Comfort

o + 4+ 4+ o O
1

Safety
Book fill

Cost manufacture

O O o o o o + o »

Finishing

Durability
T+
>0
Yy -

Net Score

R A O OO O OO + O + O + +| W
N N B 01 W O O O

W P O N P

Ranking

Notes:

+ = Better than
- = Worse than
0 = Same as
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341 Reault

The Table 3.1 shows the method to evaluate concept dsalbden designed to
determine the best concept multi-purpose table that mosttalea produced. It can be
evaluated through several selection criteria suitalslé fanctions. From this table, nine

selection criteria have been chosen.

The first criteria are customer request. It is impart® know what customer
needs about this product. It is easier when the produet gre market. Next selection
criteria are ease to use. It can evaluate a concéptideintify method to fill a book to a
rack or take a book from rack.

Beside that, ease to manufacture also has been ewswsichs the selection
criteria. It is include a process to fabricate a concapnaterial to be used, and other
else. The comfort, finishing and safety when using aenalso important.

After that, cost of manufacture also has been coresidas the selection criteria.
When a concept enter to market, cost is very impottamterest customer to buy a
concept. Lastly the selection criteria that have lid@sen are durability. It can test with
make full book into a rack.

According from the table, analysis of the concept ctele shows that

combination of Design B and Design C. Therefore comimnaif Design B and Design

C is the best concept to be produce.
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3.5 PRODUCT DESIGN SPECIFICATION

The product design specification is like below.

3.5.1 Chasss

The material is 1 x 1 inches hollow mild steel bar

I. It have four table leg
= 4 pieces x 30 inches long
ii.  Cross-beam
= 3 pieces x 36 inches long
= 4 pieces x 34 inches long

iii.  Using metal inert gas (MIG) for joining to fabricate thmassis.

3.5.2 Table Surface
i. The material we will use is steel
= The wide is 34 inches

= The length 36 inches

3.5.3 Pocket
I.  Itlocate at right side the table

ii.  The material is zinc
iii.  Using welding to join with chassis
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3.6 ENGINEERING DRAWING OF THE DESIGN

After a design has been selected, the next step designing process is
dimensioning. The design is separated into part by parthendirhensioning is firstly
sketched on paper.

After dimensioning, the engineering drawing of the desiginas/n using
solidworks application, at this stage solid modeling megtikaused. Part by part solid
modeling created according to the dimension before, aftparlicreated, the 3D model
is assembled with each others base on design. All igartgverted into orthographic
view to get its engineering drawing detail assemble proseksie.

3.6.1 Chassis

Figure 3.7: Chassis

The figure 3.7 shows the table chassis drawing using solidsadikare. It is
create to give more strength for the table.
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3.6.2 Partl

Figure3.8: Part 1
The figure 3.8 shows a part of a table drawing using solidwaftware. This
part is located at back and side of a chassis. Iteseatavoidance a stationery fall down

from drawer and table. It also shows table more tidyiateresting.

3.6.3 Part?2

Figure 3.9: Part 2

The figure 3.9 shows a part of a table drawing using solidwaftware.

This part located under a table. It is create to cagatiosery fall down.
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3.6.4 DrawingBoard

Figure 3.10: Drawing Board

The figure 3.10 shows the drawing board drawing using solidvadtiare. It is
located on the table.

3.6.5 Side Pocket

Figure 3.11: Side Pocket

This part is side pocket. It is located side the tabler thse store or put their
drawing paper in this part.

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



24

3.6.6 Full Assembly Multipurpose Drawing Table

Figure 3.12: Multi-purpose Table

3.7 CUTTING MATERIAL

After finish design multi-purpose table via engineering dingywnext process is
cutting material. The selection of material is dependimgnaterial that has been in
UMP Mechanical Lab. The acquisition of material mwesget agreement from

supervisor and lecturer. The cutting process is like below.
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3.13: Materials at UMP Mechanical Lab

3.14: Material Selection
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3.15: Measurement and Marking

3.16: Cutting Material
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3.17: Removing burr

3.8 FABRICATION PROCESS

After cutting process is fabrication process will taksce. This process is about
using the material chosen and makes the product base degiyn and by followed the
design dimension. Many methods can be used to fabricatkigirfor instant punching,
shearing and welding. In the project fabrication proces=ded to make the table is
suitable for the application. This was include part by fabtication until assembly to

others component. The fabrication process of multi-pgepable like below.
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3.8.1 Shearing

The first step for fabrication process is shearirgj shrearing machine was used.
This machine is use to cut a sheet metal. This is proadabricate several parts such as
adjustable board, side pocket, part 1 and part 2.

Figure 3.18 Setup a machine

Figure 3.19: Shearing Process
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3.8.2 Weding

This is process to fabricate a chassis of the tablé& Wilding or metal inert gas
has been used to joint this part. Safety when using thehime is important to

avoidance from injury.

Figure 3.20: MIG welding machine at UMP mechanical lab

Figure 3.21: Welding process
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3.8.3 Drilling

After finish welding process, the fabrication is con&d with drilling process.
The process is to make a hole before using a riveiric@veral parts.

Figure 3.22: Drilling process

3.84 Rivet

After finish drilling process, the fabrication is contidueith rivet process.

Figure 3.23: Rivet process
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3.9  FINISHING

After finish joins several parts into chassis, the 1s¢ep is finishing process.
This process is divided into several stage such as remowingsbrface cleaning and
painting. The table will look interesting when using thisqass.

3.9.1 Removing Chip

This process is for removing burr after using a severalesstike welding,

drilling, punching and other process. It is also for avaiéamom injury when using this
table because this burr is having sharp edge.

Figure 3.24: Process removing chip
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3.9.2 Painting Process

After finish all process, the fabrication is contidugith painting process. This
process is to cover the material from rust and to batter appearance.

Figure 3.25: Painting a rack
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CHAPTER 4

RESULT AND DISCUSSION

41 INTRODUCTION

This chapter will discuss about the project. It includes abmpleted product,
types of defects, product specification and cause of probl¢he @roject. The analysis
also was helped to give improvement of the table. 4 al#l show the product defect
and defect troubleshooting. This analysis also to compamgeer of the planned
product specification with product specification when caatga fabricates.

4.2 RESULT
After finish fabrication process, all information abthis product is collected

and gathered. It is important to classify the product eefaran use. The complete
fabrication multi-purpose table like below.
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Figure 4.3: Rear view

Figure 4.4: Side view (right)
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Figure 4.5: Side view (left)
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4.2.1 Product Specification

This is another example of analysis process. The praslwtassify to several
category such as weight, colour, wide, height and @lser The product specification is

like below.

Table 4.1: Table of product specification

Category Specification
Weight 30 kg

Colour Flat silver and black

Wide 38 inches

Height 32 inches
Maximum force can be load 1000 N

4.3 DISCUSSION
Discussion is divided into two parts. Firstly is dission about type of defect on

the final product .Second, is about the problem in progss with literature review
until fabricate and finish this product.
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4.3.1 Typesof Defect

After finish fabrication process, many types of defectsexist. It happens from
fabrication process and the weakness using several maatdnmol. At the same time,
this event can give someone more experience and knowl€&gige.of defects is like

below.
i. Bead
Figure 4.6 is an example for a defect in chassis. Thd eaot trim from

welding process. The voltage when welding process is ntabsiifor this material.
Insufficient experience to handle this machine also catifee defected.

Figure 4.6: Bead at the chassis
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ii. Gap

Figure 4.7 is shown a defect in part .It is occurring afeeng arc welding. This
defect happens cause ke chassis not has flat surface and careless in megsuri

process.

Figure4.7: Gap between two materials

ili. Not Parallel

This defect happen cause by less skill when process weldgbef this table.
When the legs is not place at the flat surface during theldeg.

Figure 4.8: Leg not parallel
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4.3.2 Problemsin Project

Many problems occur in progress to design and fabricatidahis table such as
gather raw data and literature review, design and falmmcathe problem in project is
as below.

i. Literature Review

The problem during literature review is mainly about thdiadity to know
about the title such scope, concept and how to fabricati® reality. Raw material also
the problem encountered during this step because the raviahat UMP mechanical
lab not available for the first design the projecte Whole design was change to suitable
with material available at UMP mechanical lab and greblem like limited resources
to get the relevant and suitable materials such as bookstamkt connection problem.

ii. Problemsin Design

The problem also occurs at this step. The problem came diggigion making
to design that suitable with available machine in UMP haaial lab .During this
period many concept design have been find out when to choes#esign that have all
criteria needed by specification is can proceed and running meachiter a design is
selected, another problem encountered is detail dimengiotihe dimension should
suitable with scope of the project and after considempait and material use the

dimensional was suitable with project scope.
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ili. Problemsin Fabrication

Problem during this stage is very criticalt tbause the actual progress not
according to the project planning schedule. First, the pmoldeto find material that
suitable for the product. The suggested material to producengrdward and side
pocket for this table is not available such as mild steeét metal. After considering all
problems about the availability of the material, tlesign for the project was change
with constraint to the available material.

The problem also occurs during fabrication prockss. hard to fabricate the
material with the changed design and it is difficultafgply machining process such as
using the shearing machine.

44 TESTING AND ANALYSIS
After the fabrication is finished, theoguct is been analyzed and tested. At this

stage, it will discuss and describe about the functiothe important part of this table
such as drawing board, side pocket, and T-store.

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



42

441 Adjustable Board

Figure 4.9 shows the important part of this table, thatlpgstable board. Student
able to raise up the position of the drawing board dependiseancomfort level while
make a technical drawing.

Figure 4.9: Student doing a technical drawing

442 T-square Storage

Figure 4.10 shows the T-storage. It place at left sidbisftable. It functions to

store T-square while we do not use it.

Figure 4.10: T-square storage
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4.4.3 Side Pocket

Figure 4.11 shows the side pocket. The function of tHe gocket is to store the
drawing paper. This side pocket is dividing into severaispéircan make easy to store
drawing paper because drawing paper has several size siithAz, A3 and A4 size.

Figure4.11: Side pocket

4.4.4 Portable

This table is user-friendly. It is because this tabkevibaeel, so it easy for student
to move this table wherever he want or desired.

Figure 4.12: Table moveable
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CHAPTER 5

CONCLUSION AND RECOMMENDATION

51 INTRODUCTION

For the final chapter it represent about conclusionrandmmendation for the
project. The important things for this chapter are ablmeiproblems encountered during
the whole project carried out. The problem are includedptiocess planning that had
been done. These project problems also make the studéntkanore creative to solve
the problem. This chapter will also discuss about theclosion of the project,
concluding all the process involved. Beside, this chapteraatains recommendation
about the project. So for this recommendation it cakemanprovement about the

project for future work.

52  CONCLUSION

As the conclusion, the objective of the project adulev he table have a better
space for better arrangement of book, paper and engigerawing stationery. This
also can help the consumer to have a conducive environvhdatcomply their task.
Beside that, this table is portable because it has wgbeekasy for student to move this
table wherever he want or desired. This table also mpsoived their ergonomic factor
for the human being doing task by using the table. It als®iatroduced new concept of

the table that meets people specification.
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53 RECOMMENDATION

After complete this task, this table look more intengsaind more ergonomic if
give improvement or add several parts for another foncBurface table should be
change from steel to plywood. It is because plywootlheiter than stainless steel in
terms at conduciveness. In addition, plywood also digtitan stainless steel. Thus, the
specification of the table is enhanced.

The material side pocket of table also can give impreré. At this part, the

material is suitable is plywood and it also easy bvitate.
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APPENDIX A

DETAIL DRAWING OF THE PART
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APPENDIX B

PART OF ASSEMBLY
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APPENDIX C

COMPLETE PRODUCT
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