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ABSTRACT

The idea to to design and fabricate a working yot@ne compressor simulation
rig is come from supervisor that gives me thietdhd task for this project. To design
and fabricated this rotary vane compressor simaratig, it must be compare with other
product that maybe available in the market. Figst, an idea from internet, magazine,
newspaper or other from available data. Form tkfeeeinformation and idea to design
and fabricated can be created.Whole project inglagious methods such as collecting
data, concept design and fabrication process. Todenproject involved various method
and process that usually use in engineering suclorasept design, analysis process and
lastly fabrication process. This final year projéaites one semester to complete. This
project is individual project and must be done witthis semester. In this project,
students must able apply all knowledge during thstirdies in this Diploma of
Mechanical Engineering course. Overall from thiojget, time management and
discipline is important to make sure this projeseég smooth as plan and done at correct

time.
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ABSTRAK

Idea untuk menghasilkan dan membina aturan simplasiran bilah pemampat
ini datang daripada penyelia yang memberi say&tdan tugasan untuk projek ini.
Untuk merekabentuk dan pembinaan putaran bilah pgrag ini, ia hendaklah
dibandingkan dengan produk lain yang mungkin berddlam pasaran. Langkah
pertama, dapatkan maklumat daripada internet, afgjasuratkhabar atau daripada
sumber yang lain. Keseluruhan projek melibatkarbggsi cara atau kaedah seperti
mengumpulan data, rekabentuk konsep dan proses imen{aedah yang selalu yang
digunakan dalam kejuruteraan seperti proses an@liga digunakan. Projek akhir tahun
ini mengambil satu semester untuk disiapkan. Prapekadalah projek individu dan
mesti disiapkan dalam semester ini. Didalam praj@k pelajar mesti berupaya
menggunakan segala pengetahuan yang mereka pesefeasa pembelajaran mereka di
dalam kursus Diploma Kejuruteraan Mekanikal inic&a keseluruhan daripada projek
ini, pengurusan masa dan disiplin adalah pentirigndanemastikan projek berjalan

lancar dan siap tepat pada waktunya.
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CHAPTER 1

INTRODUCTION

1.1 Project Title

The title of this project is “Rotary vane comprassionulation rig”. Fabrication
of the rotary vane compressor simulation rig isa&wn to strength, durability, and easy

to understand .New concept require to improve dliaand easy to understand.

1.2  Project Synopsis

Rotary vane compressor is one of the compresserthgt commonly used for
Proton’s car air conditioning system. This projedbp fabricate a Rotary Vane
Compressor housing using acrylic and the rig uBag glass. This will able viewer to
see a working compressor and help them undershenoiatsic principle of Wobble Plate

Compressor.

1.3  Project Background

Rotary vane compressors are latest technology assprs, which incorporate
simple, dependable and rotating slide vane teclgydio deliver sustained performance
pressures or vacuums for off-loading liquids. Aargtvane compressor is fitted with an
high performance inlet air filter to takes in atipberic air and the compressed air is

discharged at a higher pressure into the cargo tank



Rotary vane compressors provide efficient andtgieévery of oil-free gas or
air. These compressors combine latest technolodadwanced design to give

maximum performance with minimum maintenance afottef

The rotor, cylinder and side plates define seaipgce at respective ends of

which are provided suction bores and dischargesbore

14  Project Objective

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

the title of the project.

141 General Objective

Diploma final years project objective is to praetimowledge and skill of the
student that have been gathered before in solwiolglgm using academic research to
born an engineer that have enough knowledge atidHkis project also important to
train an increase the student capability to getkmesearch, data gathering, analysis

making and solve a problem by research or sciengfearch.

The project also will educate the student in comication like in presentation
and educate them to define their research in ptasem. The project also will generate
students that have capability to make good reseepurt in thesis form or technical
writing. This project also can produce an trairdstut to capable of doing work with
minimal supervisory and more independent in seag;tdetailing and expanding the
experiences and knowledge. This project also inapbtb generate and increase interest

in research work field.



1.4.2 Specific Project Objective

The objectives for this project are:

1. To design and fabricate a working rotary vane casgor simulation rig.
2. To understand the basic principle rotary vane cesgor.

3. Will able viewer to see a working compressor.

1.5 Problem Statement

Now day, people are facing problem while they neekhow simulation rig
about rotary vane compressor. Thus, with the demighfabricate a working rotary vane

compressor simulation rig, | hope that it can dbote ideas how to solve this problem.

16  Project Scope

In order to finish this project require precisepe®f work and proper plan need
to be followed because this project must throughoua process before it would be
produce. Beside that this project title is new iddach is come from instructor engineer
in lab and as the knowledge isn't entirely covemedclasses or lab. So it give us
advantages to learn new process to produce thikipr@and absolutely we could find lot
of advantages neither we are realized or not. Taesscope of work in this project.

These scopes help me to be focused and know abopfmThe scopes are:
Literature review about rotary vane compressor

Design the housing of the rotary vane compressesabd work& AutoCAD.

Fabricate the project using flaxy glass.

p w0 D PE

Test project and make report.



It is time where the soft skill e.g. punctualitglfsdiscipline, time management

and problem solving have been practiced becauserbject highly depend on the

effectiveness of all the skill as much as the kmalge we have learnt.

1.7  Project Gantt chart

PROJECT ACTIVITIES il W2 W W W W Wi W WAL WD) W] W[ W Wi

Flan
Attend briefing the final year project by lecturer
Flan
Get title final year project from lecterur
Agtual
Plan
Do some planning, Gantt chart, Flow chart
Plan
Literature reviey and gather imformation

Plin

Dimension and sketchy
Atual —
Flan

Progress Presentation
Aitual -
Plan

Fabricate the design that has been choose
Atual -
Flan
Continue with the fabrication
Agtual -
Flan
HAssembly
Agtual -
Flan
Finalize the project
Agtual -
Plan
Final report
Plan
Final presentation

Al -

Table 1.1: Project Gantt chart



This project will began with investigation and maleresearch and literature
review from internet. Reference books, supervisar @her relevant academic material
that related to this project. To make this projacire accurate and suitable, every week
discuss with supervisor and continue detail re$eabout rotary vane compressor. At
the same time, some schedule management plannitig$groject is planned to make

sure the project achieve its project and make alligetivity due to schedule.

After get all information from literature review.&e a sketching model. The
sketching done using sketching at A4 size papercandert to 3D drawing using solid
work software. The design of the housing must lialsie with the objective.

The next task is preparation of progress presemtatnd report writing. Beside
that, the student receives aids from the superabout the presentation. The
preparation of the presentation requires commethcarrection from the supervisor.
This week also must be acquisition of the matdaoiathis project. The material must be

suitable to get finished project very well.

For week 7, start fabricates the project. The tation was finish at week 12.
After that, next come assembly, finalize, testimggdo some correction from the model.
This fabrication was finished no sharp on time geWw 13. Then, the product must be
evaluation in testing the model. So this week itegt the product to know the functional
of the product is successful or not. This week &dsinprove the product if has any

mistake and deformity.

Lastly, the final report writing and prepare thegentation. This takes about one
week to arrange and accomplish. A report is guldetdMP thesis format and also
guidance from supervisor. Due to all problems giatient facing, the management have
agreed to extend the time to submit a report aadgmtation. All task scheduled is take

around fourteen weeks to complete.



CHAPTER 2

LITERATURE REVIEW

21 I ntroduction

This chapter is present about literature reviewratiary vane compressor
fabrication process such as Milling, Cutting, GrimgJ drilling and other else. Before
fabrication process, the material selection is ialud@he selection of joining process is
also important to get a product with better strenghd durability. Literature review
about machine is also important. It is include guid setup the machine, type of

machine suitable for fabrication process and agged using this machine.

2.2  Rotary vane compressors

Figure 2.1: Rotary vane compressors

Rotary vane compressors are latest technology @ssprs, which incorporate
simple, dependable and rotating slide vane teclgydio deliver sustained performance

pressures or vacuums for off-loading liquids. Aargtvane compressor is fitted with a



high performance inlet air filter to takes in atrpberic air and the compressed air is
discharged at a higher pressure into the cargo tank

Rotary vane compressors provide efficient and gdéedtvery of oil-free gas or
air. These compressors combine latest technology asivanced design to give
maximum performance with minimum maintenance afarefRotary vane compressors
have found to be ideal for handling a comprehensivgge of industrial gases, which
include - propane, butane, butadiene, propylenaylvichloride, and chemical
intermediates.

221 Applications

An important application of rotary vane compresssiig the replacement for
pumps in transport applications, which involve osives, containment concerns, high
standards of purity, complete evacuation of rediguaduct and high performance with

corrosive and hard to handle fluids.

2.2.2 Featuresand Bene€fits.

Some of the important features and benefits ofyotane compressors include —

» Suitable for pressure discharge of difficult fluids

» |deal for applications where purity and containmenet of high concern.

* Based on a small-bore design, which reduces thieliip speed for longer life.

» Designed with hard-coated cast iron housing tha¥ides greater durability and
corrosion resistance than aluminum.

» Fitted with an inlet air filter to provide clearr & protect the unit

» Designed with a highly efficient turbo cooling fagstem, which protects the
unit from overheating.

* Available in hydraulic drive versions.

» A perfect combination of pressure relief/check ealhich reduces plumbing

requirements and allows remote mounting for eageadhtenance



2.2.3 Concept

To get a better understanding of how they functocmmsider the air tool, a device
with comparable function. In an air tool, comprekag enters the smallest compartment

of the vane-housing at shop pressure, usually &3®r higher.

In so doing, it drives the vane mechanism insi@etttol in a rotary motion. The
compressed air is 'trying’ to get from an areaigh lpressure back to atmosphere, thus

moving the vanes as it drives to the exhaust gaheotool.

As the center shaft rotates. so to does the
vane housing. The vanes slide in and out
of the housing, keeping contact with the
wall of the cylinder. Air enters at the
largest apening and exits at the smalast
reducing wolume and compressing the air.

T 2008 ABCHIT-8i-Cormnprsssos, oom

Figure 2.2: Concept of the rotary vane compressors

As the shaft in the vane-housing rotates, the varsested into that housing slide
in or out, depending on where they are in the cyClentrifugal force ensures that the
vanes are always keeping contact with the insidéh@fouter cylinder, creating a seal.
This forms air-tight compartments within the varmusing. Air flows from an area of
high pressure to an area of low pressure, so thle piessure air in the small vane-
compartment wants to get to the larger area varepytiimately, out. The shaft inside of
the vane-housing extends through seals to thedsuwsi the end of the tool, and is
attached to tooling on the end. As a result, yourgery motion of that tooling. The
power that drives the air tool is compressed air.



The same principle works in the Rotary Vane Congwesthough, rather than
compressed air being the power source to drivea#t ahd do work, often it's electricity,
and the purpose is not to generate rotary motioa siaft to drive a tool, but use the
rotary motion of the vanes to compress air thatthem can use to power a huge variety
of compressed air-driven equipment. In-plant ingt@ins of Rotary Vane Compressors

are most commonly driven by an electric motor.

Road site repair and building construction crews wse Rotary Vane Compressors too,
these being powered by a gasoline, diesel or sorasteven a propane motor; this due
to this industry's requirements for a portable caragor. The external power supply for
the Rotary Vane Compressor drives a shaft insidé#mrel of the compressor and at the

centre of the vane-housing. This rotates the vanssing.

The vanes, installed in the eccentrically locatedtie housing, are able to slide
in and out and the vane's length depends on wheyeatre in relation to the outer barrel.
Centrifugal force presses the vanes against therwall of the outer barrel. This seals
each vane against the outer surface, creatinguaat'air tight” compartments within.
Where the volume between the vanes is largesgra@rs the vane-housing through an
inlet valve. As the center shaft continues to mtaind since its off-center to the
cylinder, the succeeding compartments are smahdr sanaller as the vanes cannot
extend as far, being closer to the outer wall. ghbr volume of air compressed into a
smaller volume — that's an air compressor! When \thae-housing volume is the
smallest, the air is as compressed as it can libeircycle, and it's released through

another valve into a receiver or the shop air mains
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2.24 Advantages
1. Simple design and easy to install
2. Low to medium cost and low rotational speed
3. Very few moving parts
2.25 Disadvantages
1. Oil injected design have oil carry over
2. Single stage design have lower efficiency

3. Difficulty with high pressures (over 200 psi)

23  CNC Milling Machine

Figure 2.3: CNC milling machine

Computer numerical control (CNC) is a computer todlfer" that reads G-code
instructions and drives a machine toalpowered mechanical device typically used to
fabricate components by the selective removal ofena. CNC does numerically
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directed interpolation of a cutting tool in the Wa@nvelope of a machine. The operating
parameters of the CNC can be altered via a softleaceprogram.

CNC was preceded by NC (Numerically ControllesBchines, which were hard

wired and their operating parameters could not lmnged. NC was developed in the
late 1940s and early 1950s by John T. Parsons labooation with the_ MIT
Servomechanisms Laboratory. The first CNC systesesl INC style hardware, and the
computer was used for the tool compensation cdlonsand sometimes for editing.
Punched tape continued to be used as a mediumaf@ferring G-codes into the
controller for many decades after 1950, until itsweventually superseded by RS232
cables floppy disks, and now is commonly tied directhtd plant networksThe files
containing the G-codes to be interpreted by thdrober are usually saved under the
.NC extension. Most shops have their own savingnérthat matches their 1ISO

certification requirements.

The introduction of CNC machines radically changgw® manufacturing
industry. Curves are as easy to cut as straigés lioomplex 3-D structures are relatively
easy to produce, and the number of machining stegisrequired human action have

been dramatically reduced.

With the increased automation of manufacturing @sses with CNC machining,
considerable improvements in consistency and quadive been achieved with no strain
on the operator. CNC automation reduced the fregueih errors and provided CNC
operators with time to perform additional tasks.Butomation also allows for more
flexibility in the way parts are held in the manctizring process and the time required to

change the machine to produce different components.



12

24  Drilling Machine

Figure 2.4: Drill press

A drill press (also known as pedestal drill, piltill, or bench drill) is a fixed
style of drill that may be mounted on a stand dtdabto the floor or workbench. A drill
press consists of a base, column (or pillar), tabpendle (or quill), and drill head,
usually driven by an induction motor. The head &asgt of handles (usually 3) radiating
from a central hub that, when turned, move thedipiand chuck vertically, parallel to
the axis of the column. The table can be adjusetically and is generally moved by a
rack and pinion; however, some older models relyhenoperator to lift and reclamp the
table in position. The table may also be offsetfriie spindle's axis and in some cases
rotated to a position perpendicular to the colufime size of a drill press is typically
measured in terms of swing. Swing is defined asdwhe throat distance, which is the
distance from the center of the spindle to theedbgdge of the pillar. For example, a
16-inch (410 mm) drill press will have an 8-incl®(2mm) throat distance.
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A drill press has a number of advantages over d-haid drill:
» less effort is required to apply the drill to thenk piece. The movement of the

chuck and spindle is by a lever working on a rawt pinion, which gives the

operator considerable mechanical advantage

» the table allows a viser clampto position and lock the work in place making
the operation much more secure.

* the angle of the spindle is fixed in relation te thble, allowing holes to be

drilled accurately and repetitively.

Speed change is achieved by manually moving a d&mlbss a stepped pulley
arrangement. Some drill presses add a third stepplely to increase the speed range.
Modern drill presses can, however, use a varigbded motor in conjunction with the
stepped-pulley system; a few older drill presses,tite other hand, have a sort of
traction-based continuously variable transmission Wide ranges of chuck speeds

instead, which can be changed while the machingnising.

Drill presses are often used for miscellaneous slwk tasks such as sanding,
honing or polishing, by mounting sanding drums, ingnwheels and various other
rotating accessories in the chuck. This can be ef@aug on many presses, where the
chuck arbor is held in the spindle purely by thetiion of a Morse taper instead of being

held securely by a drawbar.
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25 Horizontal Band Sawing M achine

Figure 2.5: Band saw machine

A band saw uses a blade consisting of a band dhedometal, and may be
powered by wind, water, steam, electrical motcarmmal power. The band rides on two
wheels rotating in the same plane. Band saws caosbd for woodworking, metal
working, or for cutting a variety of other matesiaghnd are particularly useful for cutting
irregular shapes. The radius of a curve that cacub®n a particular saw is determined
by the width of the band and its lateral flexilyilit

When cutting metals or timber, a constant flowigdild over the blade facilitates
cutting by lubricating to keep the blade cool adlves preventing encrustation or
smearing on the blade, prolonging blade life andintafor greater cutting accuracy.
Brushes or brush wheels are sometimes used to eenfops and encrustation from the
blade as it exits the material. Band saws are @bvfailin vertical and horizontal designs.
These units range from manually operated machméslly automatic machines. Band

speeds range from 40 feet per minute to 5000 feemnute.
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Machine shop band saws may also be horizontal dicae Small band saws
may employ a gravity-fed blade or the rate of desosay be controlled by a hydraulic
cylinder bleeding through an adjustable valve. Whte saw is set up for a cut, the
operator raises the saw by hand and the materidlieped in place and the saw is
turned on, the blade slowly descending into theemsdt cutting it as the band blade
moves. When the cut is complete, a switch is tdpped the saw automatically turns

off.

2.6  Laser cutting

Figure 2.6: Laser cutting machine

Laser cutting is a technology that uses a las@utamaterials, and is typically
used for industrial manufacturing applications. drasutting works by directing the
output of a high power laser, by computer, at tfetemial to be cut. The material then
either melts, burns, vaporizes away, or is blowmyaWwy a jet of gas, leaving an edge
with a high quality surface finish. Industrial laseutters are used to cut flat-sheet

material as well as structural and piping materials



CHAPTER 3

METHODOLOGY

3.1 Project Flow chart

For the diagram as shown below, the project steitts meeting with supervisor
and discuss about this project. After that, thggatoundergoes with literature review
and research about the title. These tasks havedwenthrough research on the internet,

books and other sources.

After gathering all the relevant information, th@ject undergoes review current
design and takes dimension from beginning compre3$ée project get trough to design
process. In this step, from the knowledge gathemfthe review is used to make a
sketch design. After several design sketched, desigsideration have been made and
one design have been chosen. The selected destgrhs#t is then transfer to solid
modeling and engineering drawing using solid wooktvgare. The material and the

measurement needed are listed down.

After material and measurement are list, includitidesign and approved by
supervisor, the drawing was used as a referenabdanext process which is fabrication
process. This process is consist fabricate thes plaat have design before by following
the dimension using various type of manufacturingcess. The manufacturing process
include in the process are drilling, finishing swd#, milling, grinding and other. For
through all this fabrication process, is used hneachine such as handsaw machine,

milling machine, grinding machine, drilling machine
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After fabrication process, comes assembly andggtiocess. The assembly and
testing is to gathered information about desigrt thes been fabricated. If there is
something wrong occur such as not balance dimersaidhe process stop and go back
to previous step. The project is expected to havereor that may cause the part to be

fabricated again. This project is finished by dogmgne finishing process.

After all parts had been joined together, here the last phase of process that
is data discussion. In data discussion the dradbrteand all the related articles are
gathered and hard over to the supervisor for efecking. The finished product will be

compare with the report to make sure that themr®isiistake on both project and report.

After the product and report had been approve kystipervisor, the report is
rearrange and print out to submit at supervisa, fgfoject coordinator and faculty of
mechanical engineering. In this stage, the fineakpntation was also being prepared and
waited to be present.
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Design

The design of the “Rotary vane compressor simulatig' must be compliance to

several aspects. The design consideration musbie chrefully so the design can be

fabricated and the parts are all functioning. Tégeat that must be considered in

designing the “Rotary vane compressor simulatighare:

3.3

. Ergonomic factors: Rotary vane compressor simulatigp must be user friendly

as easy to bring anywhere.

. Strength: It is second of important criteria inigasg the rotary vane

compressor simulation rig.

. Material: Available of material is one of aspedtthas been considered. The

material available can be used depend on theirgserp

. Cost: The cost of whole system must been not exiteadbudget given and

also reasonable.

. Environment: The rotary vane compressor simulatigis safe to be in all

places.

Drawing

The drawings are dividing into two categories, hace:

1. Sketching: All the ideas for the rotary vane comspoe simulation rig fabrication

are sketched on the paper first to ensure thasigel@ction can be made after the

selected design choose.

2. Solid work Application: The design or concept skett is chosen must transfer

to solid modeling and drawing use solid work apgdiin.
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34  Sketching and drawing selection

From the existing ideas, only three sketching kizat been chosen to be

considered as the final ideas, which are:

Concept A

Figure 3.2: Concept A

This concept is the datum concept to generate cthreept and make comparison with

other concept. This concept just looks squareelulsed to rotate the vane.
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Concept B

Figure 3.3: Concept B
This concept is generating from concept A. Thiscemt nearly same like concept A, but

concept B has base as support the housing. Thposupse hollow steel and welding
process are using.

Concept C

Figure 3.4: Concept C
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This concept nearly same like concept A, but defeerfor this concept than Concept A
is it can carry anywhere. This concept also hapauut the support just uses hollow

steel. It can be light. It also uses bolt and Bat.it's easy to install.
3.5  Concept generation and evaluation

Three concepts for the housing rotary vane compresgsre developed. These
are evaluated against the datum of the standaaidyreane compressor. A product in
marketing is princess; this product will be makandatum. Two ways evaluated to get a

new final design.

Table 3.1: Pugh concept

Concept Warants
Selection Criteria Concept 1 |Concept2|Concept 3|Princess
Easy to handling -] 0 [+ 0
Easytouse [+ 0 0 0
Easyto keep [+ () 0 0
Capability -] 0 [+ 0
Strength 0 () [+ 0
Efficiency (-] 1] (+ 1]
Shapes [+ () 0 0
YWeight (A (- 0 0
Power -] [+] 0 0
Function -] 0 [+ ]
Pluzses 4 1 ]
Sames 1 5 5
Minuses ] 4 0
et -1 -3 5
Fank 2 3 1
Cantinues MO MO Y ES

From the Pugh analysis, the advantages and distdyemof the concept can be display.
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Table 3.2: Matrix analysis

concept1 concept 2 concept 3 Final concept
1 |Easy to handling 3 2 4 &
2 |Easy to manufacturing 2 4 3 2
32 |Easy to use 2 4 3 2
4 |Easy to keep 4 2 2 1
5 |Efficiency 2 3 5 3
7 |Shape 2 4 3 2
2 |Stability 2 3 4 3
9 | Quantity of Material 2 3 4 3
10 |Weight 2 2 3 3
11 |Function 2 3 4 3
12 |Strength 3 3 4 3
13 |Capability 2 3 4 3
14 |Fower 2 4 & 5
15 |Advantages 3 4 5 3
33 44 53

1 Very poor

2 Foor

3 M edium

4 Good

5 Very good

Follow from the Matrix analysis. Three designs Wi make comparison. The
very good concept will be give mark “5”. ,Good givark “4” , Medium give mark “3”

, Poor give mark “2”,and if the not enough critethat concept will be given “1”.
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3.6 Result

From two tables above, the advantages and disaatyestof the design can be
outlined. Criteria or characteristic for the protitabe fabricated are the important thing
to be considered, before fabrication process. &iifteriteria from Pugh concept and teen
criteria from matrix analysis are been chosen todesidered. The important criteria are
easy to handling, easy to use, easy to keep, dapaBirength, efficiency, shapes,
weight, power and function.

Based on the tables, study of concept selectiowslibat concept three scores
the highest and positive signs. This concept get filuses, five same, no minuses and

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

3.7 Design with Solid Work

After a design has been selected, next step igrlag process is dimensioning.
The design is separated into part by part and ithertsioning process is firstly sketched
on paper. The dimensioning is base relevant dimessind also referring the existence

rotary vane compressor so that the design istbtather part.

After dimensioning, the drawing of the design iswin using solid work
application, at this stage solid modeling methodised. Parts by part solid modeling
create according to the dimension done beforer aftepart create, the 3D model is

assemble with each other base on the design.



Figure 3.5: Base

Figure 3.6: Pulley
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Figure 3.7: Suction plate

Figure 3.8: Front sideend plate
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Figure 3.9: Vane housing

Figure 3.10: Back side end plate
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Figure 3.11: Discharge plate

3.7.1 Design specification

Based on the drawing and sketching selection, gitaerated and evaluated the
best concept selection. A final concept has beedyme that can be fabricated. Below is
the detail product design specification of the Ifidesign.
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Figure 3.12: Full Assembly

3.8 Material

All part of the body use Perspex material and @elcomponent use rectangular
hollow steel. Pulley made from steel material. Tiia type of the material will be use

in this project.

3.9 Fabrication process

After designing phase, fabrication processes tdkeep These processes are
about using material selection and make the prodast on the design and by followed
the design dimension. Many methods can be usedhiicate a product, like cutting,
milling, drilling, painting, tapping, welding and any more methods. Fabrication
process is a process to make only one productrrétiee@ manufacturing process was
used at the whole system production. This way bhelpart by part fabrication until

assembly to others component.
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3.9.1 Processinvolve

In order to make design reality, fabrication precaseds to be done first. The
fabrication process start from dimensioning the ragterial until it is finish as a desire
product. The processes that involve are:

I.  Getting material

Figure below introduces the material have in UMRInamical laboratory. These

racks have more type of steel rectangular holl@glsprospect and etc.

Figure 3.13: Get material
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ii.  Measuring and marking

After get the material, the next step is measurémed making material like
figure below. The equipment used in this in thisgaiss is measuring tape and

marker pen. The scale is from solid work software this scale is the true.

Figure 3.14: Measuring and marking
iii.  Cutting material

Figure introduces the process cutting the matesadg floor cutter disc after

measurement and making process.
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Figure 3.15: Cutting use floor cutter disc

Figure introduces the process cutting the matesalg bend saw machine.

Figure 3.16: Cutting use band saw machine

Figure introduces the process cutting using les#ing machine for cutting front

side and back side end plate.

Figure 3.17: Use laser cutting machine
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iv.  Joining process

Figure below introduce about joining method usingsMvelding . This process
is used to joining the chassis part. The reasonwsinyg this type of welding
because the sheet metal that used only have dnicdhéss and it more proper if

using MIG welding than Arc welding as well.

Figure 3.18: Welding

v.  Drilling process
This figure introduce about drilling process to make hole for nut and bolt
process. The tool of drill must be applicable with size of nut.



Vi.
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Figure 3.19: Drilling
Grinding process

After cutting and welding process the chip from kvprece must remove using
hand grinding. Figure below show to remove chiprgfirocess cutting and
remove bead after welding process on the work maeceget smooth surface
before joining and after joining process. This stayst take to protect from

dangerous because the chip is very sharp.

Figure 3.20: Use hand grinding
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vii.  Milling process

Figure below introduce about mulling process to enh&le for support the vane
of compressor. . It using CNC Milling machine whérasic form is that of a
rotating cutter which rotates about the spindle &imilar to a drill).

We have to draw a design using Master Cam softaadethen would be transfer
into CNC program before machine center at CNC Wllmachine read it. After
that the machine would run and operate automafiaaitil the desire shape

done.

Figure 3.21: Use CNC machine

viii.  Finishing process (painting)
The purpose of painting is to make the product besnmnteresting.

Figure 3.22: Sprayed the product
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3.9.2 Process procedure

Step 1. Measuring the material into the requireattision based on design specification.
Rectangular hollow steel was the first materiak tm@asure. Second, the Perspex. All
the measuring and marking process is done by usiwgl ruler. Measuring tape, and
steel marker.

Step2: Cut the material into desire length basedneasuring and marking process by
using floor cutter disc for hollow steel and smstiéel. Before proceeding with this
process, safety measurement had been carried owvelaying personal protection
equipment (PPE) such as goggle, glove and ear plhese safety measurements are so

important in order to prevent the projectile spafitem the process.

Step 3: All material that had been cut is grindedjive smooth surface on the edge to
make sure that joining process can be done prgci$een all material was arranged

into joining position. The joining carried out bging MIG (metal inert gas).

Step 4: Using CNC milling machine, make hollow aakke the help from instructor.
Then, make the hollow and drill the suction companesing conventional milling
machine. Drawing must be converting in Master Castailler.

Step 5: Cutting the Perspex using cutting machinemake the front side end plate and
back side end plate because the laser cuttingcpustcut Perspex that have thin size
only.

Step 6: Several parts and location were drilledaiiow steel and Perspex. The drilling
process is to make holes for bolts for joining tb&ary vane compressor simulation rig.

Use press drill during the process.
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Step 7: After all component had been finish. Pregggding will be do because want to
make a smooth surface. Then, assemble all partdipsving drawing had been done.

Then, rotary vane compressor simulation rig casdrayed as finishing product.

3.10 Summary

This chapter has been discussed generally abojgcpmethodology, how to
manage flow work and process involve. Throughoig fitoject have learned how to
design start with sketching, design concept, conselection and drawing until fabricate
and assemble structure with step by step .Thisepragjan be developed the skill to

manage the machine such as milling machine, dald grinding, cutter and welding



CHAPTER 4

RESULT AND DISCUSSION

4.1 Introduction

This chapter will discuss about the project. It includes the completed
fabrication, types of defects, product specification and cause of problem of the project.
The analysis also was helped to give improvement of the table. It also will show the
product defected and how to troubleshoot the defect. At the same time, this analysis also
to compare between of the product specification was target and product specification
when compl eted fabricate.

4.2 Result
After finish fabrication process, all information about this product is collected

and gathered. It is important to classify the product before it can use. The complete

fabrication multi-purpose table like below.



Figure 4.1: Isometric view

Figure 4.2: Front view
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Figure 4.3: Rear view

Figure 4.4: Side view (right)
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Figure 4.5: Side view (l€ft)
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421  Product Specification
Thisis another example of analysis process. The product is classify to severa
category such as weight, colour, wide, height and other else. The product specification is

like below.

Table 4.1: Table of product specification

Category Result
Weight 4 kg
Colour Blue, white, silver, grey
Wide and long 155mm x 260mm
Height 160mm
Maximum force can be load 70N
4.3 Discussion

Discussion is diving by two parts. Firstly is 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.



431  Typesof Defect

After finish fabrication process, many types of defects are exist. It happens
from fabrication process and the weakness using several machine and tool. At the same
time, this event can give someone more experience and knowledge. Type of defectsis
like below.

Bead
Figure 4.6 is an example for adefect in chassis. The bead is not trim from welding

process. The voltage when welding process is not suitable for this material. Insufficient
experience to handle this machine also cause of the defected.

Figure 4.6: Bead at the pulley



Not parallel at product dimension

Figure 4.7 is an example for adefect happen cause by less skill when process fabricate

this rotary vane compressors.

Figure 4.7: Product not parallel

4.3.2  Problemin Progress

Many problems occur in progress to design and fabrication of this table such as
gather raw data and literature review, design and fabrication. The problem in progress
just like below
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i 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.

ii. Design Problem

The problem also occurs 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. 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.

iil. 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 rig was finish. After consider
all problems 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 CNC milling machine.



4.4 Analysisand Testing

After finish fabrication process, the product has been analyzed and testing. At
this stage, it will discuss and describe about the function and strength that rotary vane

compressor. The analysis and testing result is like below.

Figure 4.8: Static nodal stress
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CHAPTER 5

CONCLUSION AND RECOMMENDATION

51 I ntroduction

For the final chapter it represent about conclusion and recommendation for the
project. The important things for this chapter are about the problems encountered during
the whole project carried out. The problem are included the process planning that had
been done. These project problems aso make the student to think more creative to solve
the problem. This chapter will aso discuss about the conclusion of the project,
concluding all the process involved. Beside, this chapter also contains recommendation
about the project. So for this recommendation it can make improvement about the

project for future work.

52 Conclusion

The conclusion, the project to fabricate the rotary vane compressor simulation rig
was achieves the objective successfully. This project was done around fourteen week
included the report, amost al the step such asliterature review, design, fabrication

process. To complete this project was follow with the planning and Gantt chart.
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53 Recommendation

Several recommendations to express for my self and the faculty for the future
final year project are:

a) Add more type of material in UMP mechanical |aboratory

b) Processto order material must be faster because process to fabricate will be take
more timeto finish.

c) Tofabricatetherig, must know how to use CNC milling. So student must be
learning to make the code for running this machine.
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APPENDIX A

Solid Work drawing 3D

Figure Al: Isometric view
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APPENDIX B

Auto graphic Drawing
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