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ABSTRACT

Designing and fabrication the can crusher machsna product that fulfills the
customer needs. This project uses many materials &1 sheet metal, hollow steel bar
and others. Overall, this project involves manycpsses, starting from the design
concept, fabrication and assembling proceduresn Eveugh there are many types of
the can crusher machine in the market, the conopleti this new model provides a

more practical usage.



ABSTRAK

Meraka bentuk dan membuat mesin pengemik tin m&earpaalah satu produk
untuk kepentingan pengguna. Projek ini meggunakelibagai jenis bahan seperti
kepingan besi, besi berongga dan sebagainya. Kebalu projek ini melibatkan
berbagai-bagai proses bermula dengan idea kondebemetuk, pemotongan bahan,
mereka bentuk dan fabrikasi. Walaupun mesin perigémiseperti ini telah banyak di
pasaran, namun kelainan dalam penyelesain prodtddamn dilakukan bagi memastikan

ianya lebih praktikal untuk digunakan.
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CHAPTER 1

INTRODUCTION

1.1 PROJECT SYNOPSIS

This project contains of designing and fabricat@incan crusher machine.
There have many differences between this can crwsitie current design in market
place. This project is to develop and improvingetformance as well so that there
has no doubt about the design and concept. Thigrdesquired little forces to crush
the aluminum cans, can crush a can at a time.idmtoject, it needs lot of skills and
information and also knowledge such as Computeredidesign software
(AutoCad), Solidworks software, using shearing nmashTruma Bend V Series
(bending machine), vertical bendsaw, bench workwaeldling process. This design
obviously would help the user. So, this design wdhrough much process before it
get into prototype term in order to achieve theeotiyes and off course customer

need.

1.2 PROJECT PROBLEM STATEMENT

Usually we use leg to stamp the cans. This methogry dangerous because
can make injure for us, but nowadays many can erushs produce. But most of the
current product was attached at the wall. So theentiproduct is not portable. Then
the current products are troublesome and diffibdtause it make user feel not
suitable as well. Beside that most of products atstchave hopper to prepare the can
before crush and not have storage for the crustiesl c



1.3 PROJECT OBJECTIVES

1.3.1 General Objective

Diploma final year project objectives is to praeBche knowledge and skill
of the student that have been gathered before ngplproblem using academic
research, to born an engineer that have enoughl&dgerand skill. This project also
to complete the subject on this semester. The studiso can be explore the
advanced machine before involves in industries. phgect otherwise will be
produce and train student capable of doing work witnimal supervisory and more
independent in searching, detailing and expanduegknowledge and experiences.
The project also will generate student that haymabaity to make a good research

report in thesis form technical writing.

1.3.2 Specific Project Objective

This project will be following these objectives;
i.  To design and fabricate the can crusher that reduaw force
to crush the cans.
ii.  To design and fabricate the can crusher that aashca can at
atime a.
iii. To design and fabricate the can crusher that hasgs to
locate the can after crush.

14 PROJECT SCOPE

In order to finish this project require precisese of work and proper plan
need to be followed because this project must tittouarious process before it
would be produce. Beside that this project titlenesv idea which is come from
instructor engineer in lab and as the knowledgé emtirely covered in classes or
lab. So it give us advantages to learn new protegsroduce this product and
absolutely we could find lot of advantages neithvee are realized or not. These are

scope of work in this project:-



i.  Literature review about the design from any possibsource
ii.  Design the model of can crusher
iii.  Fabricate the design using material that been teelec

iv.  Test the design in demonstration

1.5 PROJECT PLANNING

This project is beginning with meet supervisorctlect information and
otherwise search from via internet, books and suatenarket, this literature review
must do for every week. The finding of informatioat will be stop on a week but

continues along the way of this project becausgetanore information.

The Gantt chart (time management) and flow chambdess management)
will be developing on second week. This is donagidicrosoft Excel using Gantt

chart system.

The week second and third, have to make threelsket These sketching

based on the advantages and disadvantage produetrketing.

The Fourth week the Pugh analysis and matrix argblyill be developing.
The function of this analysis is to get a final igas from three designs any criteria

will be research to get good concept. After gahalfdesign solid work will be start.

Just final design will use this software. Eacht pall be developed and lastly

the assembly part will be begun.

On weeks fifth and sixth the progress report Wi start. Meeting with
supervisor on weeks seventh and eight gather datanplete progress report. That

week the mid presentations also start.

The getting material will be start after mid pnetsgion. The process cutting
raw materials start on week nine. At the same tineefabrication also starts. The

planning process of fabrication around week’s ningl twelve.



After finish the process fabrication, the fingboet will be start. To complete
the report | will use format thesis 2008.The lastsentation will be started on week

fourteen.
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CHAPTER 2

LITERATURE REVIEW

21 INTRODUCTION

The purpose of this chapter is to provide a revaépwroduct in market. | will
make a comparison of other product in market. Suibistl literature has been studied
on advantages and disadvantages of that produeteVéo, little information can be
found on integrated durability evaluation methobse example of evaluation | will
be develop is Pugh analysis and matrix analysi® Bélow is some product in

market.

2.2 PRODUCT REVIEW

Study about the current design is important in otdedetermine what the
product function really are and find out how itfoem and getting out it advantages
for each and then compare with other product tresnbreview already. In this
process, it is decided to study about three cumesigns in market now in order to

gain information that could help me created my aesign as well.



2.21 Foot Operated Can Crusher

Figure 2.1: Foot Operated Can Crusher

* Advantages

i.  Suitable for both steel and aluminum cans
ii.  Reduces cans by up to 85%
iii.  Slip and non marking feet
iv.  Sturdy all metal construction
v. Suitable for cans up to 500mi

» Disadvantages
i.  No hopper

ii.  No have container to storage the crushed cans
iii. Need more time to crush many cans



2.2.2 Can Crusher Bin Single Pack

Bl
Figure2.2: Can Crusher Bin Single Pack

* Advantages

Crushes and self-ejects standard aluminum cans
Stores more than 400 cans and conveniently fits int
small spaces

Hand operated crusher allows you to crush can with
easy

» Disadvantages

i.
ii.
iii.
iv.

No hopper

Need more time to crush many cans
Heavy

High force need to operate



2.2.3 6-Can Aluminum Can Crusher

Figure 2.3: 6-Can Aluminum Can Crusher

* Advantages
i. Have hopper
ii.  Can crushed 6 can at a times
li.  Little force need to operate

« Disadvantages

i.  Not portable
ii.  Not have storage
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2.2.4 Easy Pull Can Crusher and Storage System

Figure 2.4: Easy Pull Can Crusher and Storage System
* Advantages

i.  Can crush aluminum can
ii. Easyto operate
li.  Convenient removable space saving Collection Bin
that holds 48 cans
iv.  Along with child safety stops
v. Clean, safe, easy to operate, and attractive

» Disadvantages

I.  Not portable
ii.  Not have hopper
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23 CNC SHEARING MACHINE

T TTErTTITTR
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Figure 2.5: CNC shearing machine

Shearing is a process for cutting sheet metakz®aut of a larger stock such
as roll stock. Shears are used as the prelimirtepyia preparing stock for stamping
processes, or smaller blanks for CNC presses. Duin@ shearing process, an upper
blade and a lower blade are forced past each etlierthe space between them

determined by a required offset.

Material thickness ranges from 0.125 mm to 6.35 (ArB05 to 0.250 in).
The dimensional tolerance ranges from +0.125 mm1té mm (+0.005 to +0.060
in). The shearing process produces a shear edgeviuch can be minimized to
less than 10% of the material thickness. The kg function of clearance between
the punch and the die (which is nominally desigteeble the material thickness), and

the sharpness of the punch and the die.

The illustration at next page had shown a two-disimmal look at a typical
metal shearing process. Note how the upper sheadebfractures the metal

workpiece held in place by the work holding devicHse sheared piece drops away.



12

UPPER SHEAR
BLADE (MOVABLE)

I LENGTH

FRAGTURE

WORKHOLDING —

WORKPIECE

LOWER SHEAR
BLADE (STATIDOMARY)

Figure 2.6: Shearing process features

Typically, the upper shear blade is mounted at ragleato the lower blade
that is normally mounted horizontally. The shearipgocess performs only
fundamental straight-line cutting but any geometrghape with a straight line cut
can usually be produced on a shear. Metal sheaande performed on sheet, strip,
bar, plate, and even angle stock. Bar and anglerralst can only be cut to length.

However, many shapes can be produced by sheareag ahd plate.
Materials that are commonly sheared include:

i.  Aluminum
i. Brass

ii. Bronze

iv.  Mild steel

v. Stainless steel
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24  DRILLING

2.4.1 Introduction

A drill is a tool with rotating drill bit used fodrilling holes in various
materials. Drills are commonly used in woodworkargl metalworking. The drill bit
is gripped by a chuck at one end of the drill, enpressed against the target material
and rotated. The tip of the drill bit dose the wofkcutting into the target material,
slicing off thin shaving ( twist drills or augertbi) or grinding off small particles ( oll
drilling )

2.4.2 Hammer Drill

The hammer drill is similar to a standard electidl, with the experience
that is provided with a hammer action for drillimgasonry. The hammer action
maybe engaged or disengaged as required. The haautian is cheap but delicate.
It uses two cam plates to make chuck acceleratarttsvto the work. However
because of the relative masses of the chick bittaedremainder of the drill the
energy transfer is inefficient and will fail to petnate harder materials and vibrates
the operator's hand. The cams were fast. Compdsettha rotary/ pneumatic
hammer drill where just the bit is accelerate ®work is sucking the bit inwards.

Large cam hammer drills, especially transverseomaire crude in their
action. The energy delivered in each stroke islighriable. The cheaper drill will
smash its way through the work and vibrate theosunadings which can cause lots of

collateral damage.
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Figure2.7: A hammer drill

2.4.3 Drill Press

A drill press (also known as pedestal drill, pilthill, 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 pill&aple, spindle (or quill), and drill
head, usually driven by an induction motor. Thedheas a set of handles (usually 3)
radiating from a central hub that, when turned, endlie spindle and chuck
vertically, parallel to the axis of the column. Tiaéle can be adjusted vertically and
is generally moved by a rack and pinion howevememlder models rely on the
operator to lift and reclamp the table in positidhe table may also be offset from
the spindle's axis and in some cases rotated ¢siign perpendicular to the column.
The size of a drill press is typically measuredemms of swing. Swing is defined as
twice the throat distance, which is the distancenfthe center of the spindle to the
closest edge of the pillar. For example, a 16-{@d® mm) drill press will have an 8-
inch (200 mm) throat distance.

A drill press has a number of advantages over d-hatd drill:

i. less effort is required to apply the drill to thenk piece. The movement of
the chuck and spindle is by a lever working onck r@nd pinion, which gives

the operator considerable mechanical advantage.
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i. the table allows a vise or clamp to position areklthe work in place making
the operation much more secure.
ii.  the angle of the spindle is fixed in relation te tiable, allowing holes to be

drilled accurately and repetitively.

Speed change is achieved by manually moving a &mlbss a stepped pulley
arrangement. Some drill presses add a third steppédy to increase the speed
range. Modern drill presses can, however, use iahtarspeed motor in conjunction
with the stepped-pulley system a few older drikgmes, on the other hand, have a
sort of traction-based continuously variable traission for wide ranges of chuck

speeds instead, which can be changed while theingshrunning.

Figure 2.8: Drill press
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25 VERTICAL BANDSAW

Figure2.9: A vertical bandsaw

25.1 Introduction

Vertical band saws, also known as contour saw$onme metal removal jobs
that save time and material. Large sheets anddjarsaterial can be cut to size or
shape without creating too many chips in a shaibdeof time. Most materials, from
wood and plastics to aluminum and steel, can beonuthe two band saws in the
shop. Certain metals require specific saw bandsrdler to be cut, so check with
someone in the shop before cutting steels or hadderaterials.

2.5.2 Powermatic Bandsaw

This bandsaw is used for cutting steel and stssné¢eel. The other band saw
in the shop should not be used to cut these handeerials.
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25.3 TheControls

-starts/stop
-high / low range

-bandsaw speed

2.5.3.1 Start g/stop

The green button will start the bandsaw, the ratton will stop it. The
bandsaw will coast to a stop, so wait until thedbldhas stopped moving before

removing your part or scrap pieces from the table.

1) High / low range

The bandsaw has a high speed and low speed gearath be changed with
this lever. The bandsaw must be stopped beformptieg to change the range.

2) Bandsaw Speed

The speed of the bandsaw may also be changedthigtthand wheel. The
bandsaw must be running to adjust the variabledspee

26 GASMETAL ARC WELDING (GMAW)

2.6.1 Introduction

Welding is a fabrication process that joins matsyiaisually metals or
thermoplastics, by causing coalescence. This isnoftone by melting the work
pieces and adding a filler material to form a pobmolten material that cools to
become a strong joint. This is in contrast withdsoing and brazing, which involve
melting a lower-melting-point material between twerk pieces to form a bond

between them, without melting the work pieces.
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The method joining that able to fabricate and asdednthe can crusher is
Metal Inert Gas (MIG) welding. The equipment usedsMAW is a welding gun; a
wire feed unit, an electrode wire and a shieldiag gupply. When the control switch
is turned on the wire feed, electrical power ansl fiav are initiated. This causes an
electric arc to be struck. The gas nozzle is usatirect the welding gas evenly into

the welding zone.

TheFigure 2.10 below shows the basic structure of MIG nozzle

Figure 2.10: Basic Structure of MIG Nozzle

(1) Torch Handle (2) Molded phenolic dielectric Eielding gas nozzle (4) Contact
tip (5) Nozzle output fac

To perform gas metal arc welding, the basic necgsspuipment is:
i. awelding gun
i. awire feed unit
i. a welding power supply
iv. an electrode wire

v. a shielding gas supply
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2.6.2 MIG Weding Benefit

i.  All position capability
ii.  Higher deposition rates than SMAW
li.  Less operator skill required
iv.  Long welds can be made without starts and stops

v. Minimal post weld cleaning is required

2.7 RIVET

27.1 I ntroduction

A rivet is a mechanical fastener. Before it igafied it consists of a smooth
cylindrical shaft with a head on one end. The epdosite the head is called the
buck-tail. On installation the rivet is placed inpee-drilled hole. Then the tail is
"upset” (i.e. deformed) so that it expands to abbdt times the original shaft
diameter and holds the rivet in place. To distisgubetween the two ends of the
rivet, the original head is called the factory h@ad the deformed end is called the
shop head or buck-tail.

Because there is effectively a head on each erah ofistalled rivet it can support
tension loads (loads parallel to the axis of thaft$hhowever, it is much more
capable of supporting shear loads (loads perpeladituithe axis of the shaft). Bolts

and screws are better suited for tension applicatio

Fastenings used in traditional wooden boat buildikeycopper nails and clinch bolts
work on the principle of the rivet but they wereuse long before the term rivet was
invented. So, where they are remembered, theysaraly classified among the nails

and bolts respectively.
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2.7.2 Blind Rivets

Blind rivets are tubular and are supplied with anairel through the center.
The rivet assembly is inserted into a hole drillebugh the parts to be joined and a
specially designed tool used to draw the mandrel the rivet. This expands the
blind end of the rivet and then the mandrel sndfs(dhese are also commonly
called pop rivets from the sound and feel through detting tool when the mandrel
breaks.) These types of Blind rivets have non-logknandrels and are avoided for
critical structural joints because the mandrels radyout, due to vibration or other
reasons, leaving a hollow rivet that will have gndicantly lower load carrying
capability than solid rivets. Furthermore, becanfsthe mandrel they are more prone

to failure from corrosion and vibration.

Prior to the adoption of blind rivets, installatiof a solid rivet typically
required two assemblers: one person with a rivetrhar on one side and a second
person with a bucking bar on the other side. Sgekmalternative, inventors such as
Carl Cherry and Lou Huck experimented with othehteques for expanding solid
rivets. Unlike solid rivets, blind rivets can besanted and fully installed in a joint

from only one side of a part or structure, "blind'the opposite side.

Due to this feature, blind rivets are mainly usdten access to the joint is
only available from one side. The rivet is placedaipre-drilled hole and is set by
pulling the mandrel head into the rivet body, expag the rivet body and causing it
to flare against the reverse side. As the heathe@intandrel reaches the face of the
blind side material, the pulling force is resistathd at a predetermined force, the
mandrel will snap at the break point of the mandadiight joint formed by the rivet
body remains, the head of the mandrel remains sntated at the blind side,
although variations of this are available, andrtfadrel stem is ejected.
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The rivet body is normally manufactured from on¢hwée methods:

i.  Wire, the most common method
i.  Tube, common in longer lengths, not normally agrgjras wire

ii.  Sheet, least popular and generally the weakestrapti

Figure 2.11: Three aluminium blind rivets: 1/8", 3/32", and 1716

28 BENDING MACHINE

2.8.1 Introduction

Press brakes and bending machine are used to &mshdfold metal by
pressing it into a die. There are several typegsre$s brakes and bending machines.
Example include a hydraulic press brake, foldingigepent, bending machine, press
brake tooling, CNC brake press and a sheet metaspborake. A hydraulic press
brake is designed for both specialized sheet nvedak and continuous production
application. A hydraulic press brake is designed hiandle tough industrial
production jobs from single-cycle operations tooaudited cell components. Folding
equipment can be used to stiffen new metal pahatswould otherwise flap around,
and to put lips on pieces of sheet that would ndymeeed screws passed through

the front face. A bending machines forms angelshieet metal. Press brake tooling



22

is used in cold-forming metal sheets or strips idésired sections. A CNC brake
press is a computer numerically controlled, fullytcamated brake press with
extensive bending capacity and networking functiénsheet metal press brake is
used to bend.

2.8.2 CNC Bending

Metal bending forms angle in sheet metal.

Figure 2.12: A CNC Bending

2.8.3 Bending Designed Guidelines

i.  The minimum inner radius recommended is approxilyatme material
thickness for most materials.
ii.  The minimum flange width should be at least 4 tirttess material thickness
plus the bending radius.
iii.  Holes or slot should be located a minimum of 3 lstixckness plus the bend
radius. If it necessary to have holes closer, tienhole or slot should be
extended beyond the bend line.
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2.8.4 Specification for CNC Bending

I.  Material — most ductile metals

ii.  Alternative machine — none

iii.  Tooling — CNC Bending requires only software pragraoling.

iv.  Reducing cost — reduce the number of bends usddsign. Design parts to
pack efficiently. For example, in designing a lalgex consider marking the
sides of the box separate with bolted flanges. évoebmplex bend
combinations. It can avoid the costs of the bendhin@dding slots in place

of the bend combinations.
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31 PROJECT FLOW CHART

From the flow diagram ofrigure 3.1, this project started with discussion
with supervisor about title after got from lectur&his discussion covering project
overview supervisor and throw out opinion that telaabout title and supervisor

instruct to proposed a certain design and concefprd go up to next step.

Then go to literature review about the title. Tim@st important in these
manner is a determined the project scope, objeatieproject planning so that we
could easy get a clear overview. Then study anteganformation related to the
design and these entire task been done througk stud internet, journal and other

source.

After gather and collect all related informationdaobtain new idea and
knowledge about the title, the project would coméirwith the design process. In this
stage, the knowledge and idea should throw oukétcking process. After several
design sketched, the best design would be choose@previous design so that we
could carry on designing process. Then the selede=iign would be transfer to
engineering drawing using SolidWork software ineasrtb improve it capability and

for analysis process.

After that material preparation which is has beenfirm initially. Purpose of
this process is a to determine the suitable arehgtn material follow the product

and design requirement. This process covering serh material, measuring
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material and cutting off based on requirement. Heéhés process is important
because the material would determine whether oadymt in way to failure or

otherwise.

After all the drawing and material preparation eldhe next process is a
fabrication process. This process based on dimensas been determined from
drawing. During this process, all the manufactugongcess which is suitable could
be used such as drilling process using CNC Machiméding process and cutting

material using CNC shearing machine.

After all process above had done on schedule withaoy problem such as
product malfunction or product brittleness, all er&tl for report writing is gathered.
The report writing process covering and includidign@anners from week 2 until
finished. This process also included the presemtator final presentation of the

project.



Start

A 4

Discuss with supervisor
about the project
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Literaturereview
Find all data, information

A

Designing and Sketching
Sketch 3 designs and
choosi the best desi¢

Yes
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Decide the suitable
material, cutting off

A 4
Fabrication
Use all necessary manufacturing
process such as CNC Milling

\ 4
ThesisWriting
This for draft and thesis
where both must be done
and submit

A 4

End

Figure 3.1: Project Flow Chart
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3.2 DESIGN

The design of can crusher must have based on maspbct actually. The
design consideration must be done carefully andieffcy so that the design can be
fabricate easily and the system functioning. Theeesthat need to point out is a
crushing system where it be the most importanéatbecause it determine whether
the product would fully function or otherwise. Thgstem must be required low
force to crush the cans and this is a importantepinthat would apply at all design.
Then the material used in each design influence délkection thing because
absolutely we need a lightweight material suitabith product size. The design is
separated into three phases, firstly choose as p@posed design can be produce
then choose 3 designs and try to improve it fumetidy and the last one is a new
design with detail thing including dimension by ngiSolidWork software. Beside
that the cost to design and fabricate must reasemabstn’'t exceeded the budget

given try to reduce waste.
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3.21 Concept A

Figure 3.2: Design 1

The advantages of this design are the can crusher hopper to locate the
cans before crushing process. Besides that, tkigrlés portable because it has three
wheels. This concept is fashionable design it éa$yandling too and hand operated.
The user must push down the holder to crushingaéims. The disadvantages for this
concept are the can crusher not has storage tteltdwa crushed cans and not stabile.
The can crusher not available to easy to storagause this design is very big and

heavy.
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3.2.2 Concept B

Figure 3.3: Design 2

The advantages of this design are the can crusher hopper to locate the
cans before crushing process. Besides that, tBigrlés portable and stabile because
it has four wheels. This design is easy to opdratause it user the hand operating.
The user pushes down the holder to crushing the. CHme disadvantages for this
design are the can crusher not has storage tceltloatcrushed can after crushing.

This design is heavy and difficult to storage.
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3.23 Concept C

/

I

Figure 3.4: Design 3

This design use hand operating to crush the cHms.advantages for this
design are the can crusher has storage to locateath after the crush. This design
also easy to storage and lightweight. The disadwmds for this design are the can
crusher not portable because it attached at thie Bedides that this design also not

have hopper to locate the can before crushing psoce
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3.3 CONCEPT GENERATION AND EVALUATION

Three concepts for the can crusher were developkdse are evaluated
against the datum or reference standard produanhanket with Pugh Concept
Selection. From this table we could determine whsohcept will the best among
other based on require criteria has been choose

Table 3.1: Pugh Concept Selection

CONCEPT
6 can
Design 1 Design 2 Design 3 aluminum can
SELECTION OF CRITERIA crusher
(datum)
Ease of handling () (0) (+) 0
Durability (+) (+) () 0
Ease to manufacture () (+) ) 0
Portable | (+) (+) () 0
Material availability (+) (+) () 0
Have storage (0) (+) (+) 0
Safe to use ) (+) 0) 0
Easy to maintenance by common tool () (0) () 0
Light weight () @) Q) 0
Manufacturing cost (+) () ©) 0
>+
4 7 3
>0
1 3 2
5-
5 1 5
Net -1 6
Rank 2 1 3
Notes:

+ =better than
-=worse than
0 =same as

Study the concept selection table shows that qun2escore the highest
positives sign. There is one negative sign in cph@e Therefore, concept 2 is the
best concept to be produce
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34 FINALIZE DESIGN

Figure 3.5: Final Design

After through Pugh concept table the best desapilbeen determine where
the first design or concept B been selected assa dmceptAt this process the
selected concept can be improve in order to makeriormance much efficient or

perform well. From that table shown that the cond@pghas much advantages and
requirement needed such as;

Easy of handling: Design in concept B concern alsoitability when user using it
especially body posture.

Storage : Design in concept B hawsgtlin to locate the can after crush.
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3.5 PRODUCT DESIGN SPECIFICATION

After select the selection concept, it shows thetcept B is the best concept

and must be fabricated. The product design spatibic is like below.

1. Body
« the material use is mild steel sheet metal ( 3mokiiess )
* Dimension of the body is 200mm x 90mm x 110mm.
* Using bending machine to make this part
2. Handle
* The material use is hollow steel bar
* Dimension of the handle is 20mm x 20mm x 500mm
» Using metal inert gas ( MIG ) to make this part.
3. Hopper
* The material use is steel net
* Dimension of the hopper is 130mm x 90mm x 280mm
4. Stand
* The material use is hollow steel bar
* Dimension is 375mm x 110mm x650mm
* Use metal inert gas ( MIG )
5. Dustbin

» Made from plastic

* Dimension is 300mm x 300mm
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3.6 ENGINEERING DRAWING OF THE DESIGN

After a design has been selected, the next stdpeirdesigning process is
dimensioning. The design is separated into paparyand the dimensioning process
is firstly sketched on paper. After dimensioninge tengineering drawing of the
design is drawn using Solidwork application, astbiage solid modeling method is
used. Part by part solid modeling created accorthnthe dimension done before,
after all part created, the 3D model is assembliéd @ach other base on the design.

1. Body

Figure 3.6: Body of the can crusher
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2. Handle

Figure 3.7: Handle of the can crusher

3. Hopper

Figure 3.8: Hopper of the can crusher
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4. Stand

Figure 3.9: Standof the can crusher

5. Dustbin

Figure 3.10: Dustbin the can crusher



6. Full Assembly Multi-Function Table

Figure 3.11: Can crusher assembly

37
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3.7 FABRICATION PROCESS

After finish design the can crusher via engineeudngwing, next process is
fabrication process. This process is about usiegntlaterial chosen and makes the
product base on design and by followed the desigrmsion. Many method can be
used to fabricate product for instant getting matemeasuring and marking process
cutting process, cutting process, drilling processechanical joining process, drilling
process, bending process and so on. In the prfajexdtation process needed to make
the can crusher is suitable for the applicationisTias include part by part
fabrication until assembly to others component. Tdiarication process of multi-

function can crusher like below.
3.7.1 Getting Material
The first step to make the can crusher is therggthiaterial. The selection of

material is depending on material that has beetJWP Mechanical Lab. The

acquisition of material must be get agreement fsopervisor and lecturer.

Figure 3.12: Material at FKM lab
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3.7.2 Measuring and Marking Process

After got the material fabrication will continue taeasuring and marking
process. In this step the material was measurird) marking base on actual

dimension by using the marker pen and measure tape.

(i)

Figure 3.13: measuring and marking at the workpiece

3.7.3 Cutting Process

The fabrication will continue to cutting process. tAis step many machine
uses to cut the workpiece. The machine is like rshganachine, vertical bendsaw
machine and floor disc cutter. The sheet metal eull by using the shearing and
vertical bendsaw machine while the hollow steelw#rcut by using the floor disc
cutter.



(iii )

Figure 3.14: Cutting process

Cut the workpiece by using
i) vertical bendsaw machine,
i) floor disc cutter,

lif) shearing machine.

40
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Figure 3.15 show that workpiece done by using the shearirdy\aatical

bendsaw machine.

Figure 3.15: The worpiece done after cutting process
3.7.4 Drilling Process
After cut the workpice by using various machindge hext step is drilling

process. This process is to make hole at the weckpiThe machine use fo this step

are drilling machine and hand drill.

Figure 3.16: Make hole by using the drilling machine
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3.7.5 Bending Process

Fabrications go through to the bending processs $tgip to make the body of
the can crusher. The workpiece will bend using bepchachine.

Figure 3.17: Workpiece done by bending process

3.7.6 Mechanical Joining Process

Fabrication will continue to mechanical joining pess. Many mechanical
joining method use like metal inert gas (MIG) walgliand rivet. MIG welding use to
join the hollow steel bar whiles the rivet usedmjthe sheet metal and hollow steel
bar.



Figure 3.18: Join the hollow steel bar using MIG welding.

Figure 3.19: Join the sheet metal and hollow steel bar usirgf.riv
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3.7.7 Painting Process

After finish all process, the fabrication is comtau with painting process.
This process is to cover the material from rust emtiave better appearance. The

black and red colour was choosing.

Figure 3.20: Painting the can crusher.
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41 INTRODUCTION

This chapter will discuss about the project. It includes the complete
fabrication, types of defects, product specification and cause of problem of the
project. The analysis also was helped to give improvement of the can crusher. 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 completed fabricated.
4.2 RESULTS
4.2.1 Introduction
After finish fabrication process, the product has been analyzed. At this stage,
all information about this product is collected and gathered. It isimportant to classify

the product before it can used. The complete fabrication the can crusher is like
below.



Figure4.1: Isometric view

Figure4.2: Front view
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Figure4.3: Top view

Figure4.4. Sideview
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4.2.2 Product Specification
This is another exampleof analysis process. The product is classify to severa
category such as weight, colour, wide, height and other else. The product

spesification is like below.

Table 4.5: Table of product specification

Category Result
Colour Red and black
Height 1000mm
Wide 90mm
Crushing time per can 3sec/can
Number of can in hopper 4 can
Crushing force 30N

4.2.3 Typesof Defects

After finish fabrication process, many type of defectsis exist. It happens from
fabrication process and the weakness using machine and tool. At the same time, this

even can give someone more axperience and knowledge. Type of defects like below.
4.2.3.1Bead
Figure 4.5 is an example for a defect in body. The bead is not trim very well

after welding process. The voltage when welding process is not suitable for this
material. Insufficient experiences to handle this machine also cause of the defected.
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Figure 4.5: Bead at the body

4.2.3.2 Not Paralld

Figure 4.7 is an another example of defect for this product. It is occur at the
body of product. Careless when using bending machine is cause for this defect.

Figure 4.6 : The body not paralel
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43 DISCUSSION

After finish fabrication process, many type of defects are detected. Have a
many point to create a defected such as acquistion material. The materials that have
been select are not suitable to fabricate a certain part such as body of the can crusher.
It is because this material s soft and easy to bend or damage when receive force. The
defect is also from fault when chosen the material. It is happpening from material

UMP mechanical lab islimited and many students will use it.

The machine that was used also is a point to create a defected. For exampleis
bending machine. It cannot be from a sheet metal into a 90 degree and ti form this
part using manually such as bend this part using mallet. This machine also cannot
form a cretain shape suchas a complex. At UMP mechanica lab, the bending
machine cannot form a very small product such as a can crusher. This part aso use a

manually to form and teh product have many defect.

This process fabrication chosen also is a point to create a defect. During the
finishing process, grinding machine was used to clean a surface before painting. For
a certain part, this process cannot be use because the material is soft and easy to
bend. The experience to use several machine aso is a point to create the defect.
Before use a welding machine,the voltage and speed of wire must be setup and
suitable for the material. This is to avoid the material from damage. To handle this
machine, someone must have more experience and guide from instructor. It is
because the bead that was get is not tidy and interesting. Another example is drilling
machine. Before run this machine, the part to create hole must be measure and knock
with marker tool. Thisisto avoid slip page when drilling process. The drilling also
must 90 degree from aworkpiece. It is because to shunt the hole from slanting.
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RECOMMENDATION AND CONCLUSION

51 INTRODUCTION

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 problem aso make the student to think more
creative to solve the problem. This chapter will also discuss about the conclusion of
the project, concluding all the process involved. Beside, this chapter also contains
recommendations about the project. So for this recommendation it can make
improvement about the project for future work.

52 RECOMMENDATION

After complete this task, in the future the can crusher look more interesting

and ergonomic if :-

i.  The whed put on the bottom to make this product portable.
ii.  The ball bearing put in the body to make the handle can move very
well during crushing process.

iii.  Resizethe hopper to able more aluminium cans can put in this part.
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53 CONCLUSION

As the conclusion, the objective of the project achieved :-

i.  Thecan crusher was designed and fabricated that required low force to
crush the cans. The product need about 30N force to crush the can.
ii.  Thecan crusher was designed and fabricated that it is can crush a can
at atime.
iii.  The can crusher was designed and fabricated that has storage to locate
the can after crushed. The dustbin at the product isto locate the can
after crushed.
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APPENDIX A

DETAIL DRAWING OF THE PART
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APPENDIX B

MACHINE TOOL AND EQUIPMENT

B1l- MIG Weding Machine

B2 - Abrasive Cutter
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B3 - Measuring Tape

B4 - Hand Grinding

B5 - Bending Machine
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B5 - Personal Protection Equipment (PPE)

B6 - Blind Rivet

B7 - Hand Drill
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