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Projek? Kitar Semula Bahan MHI

Plastic and waste bottles/plastics — plastic products
Aluminium can - souvenirs

Incinerator bottom ash — artificial aggregate
Sludge paper ash — brick and artificial aggregate
Clamshells — bone substitution

Eggshells — bone substitution

Empty fruit bunch ash - brick

Saw dust - polymer composite
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Dental Implant is actually a system which includes three main
components that are
i. Dental Crown, ii. Abutment and Fixation and iii. The Implant.

et

Dental Crown:

Made by Si0,, able to reduce half
of the cost from typical dental
crown by using locally abundant

beach sand

Abutment and Fixation Screw:

Made by Porous Nickel Titanium alloy,
its pseudoelesticity properties enables
abutment to absorb any excessive
lateral forces thus avoiding any
impending fractures

Implant:

Porous structure helps to enhance the
implant-bone integration as well as
bone regeneration. Furthermore, the

tapered design provide excellent
stability after implant insertion
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We solved this probiem by producing porous nickel titanium dantal implant by wsing sotally
AMrant Manufacturning Moo Le. using the Powder Metallurgy (PM) Techeigue. PM tochnigue
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Introduction

« Major Malaysian citizens are aware of the significance
of waste recycling but...

Do we really practice it?

. The average Malaysian throws away 1.64 kg of waste per

day (above the average worldwide at 1.2 kg according to World
Bank report (Khor, 2014)

- Malaysia’s waste recycling rate ~> 11 %

- Singapore ~> 57%
- Germany ~> 66%

(Source : Idrus, A.S. (2013). Why aren’t Malaysians Recycling? Retrieved from
@ hitp://www.freemalaysiatoday.com/category/business) ®









PLASTICS RECYCLING OVERVIEW

Sort your waste and collect

Plastic is made into - by a Plastic recycling company
new products which are 9 o o
rescld on the open market §F

p

Shipped to Partner
Facility for final
processing

Plastic is transported
to a plastic factory

Pick-up Process

WHAT HAPPENS
. TO PLASTIC
| THAT IS RECYCLED

Packed in boxes ?
° Stored in Warghousea

Plastic Grind
% packed for shipment

Tix i

Plastic Material is chopped up into small pieces, Plastic is inspected and sortod
washed with bicdegradable soap and water

Sent on for

further processing Sant on for

further processing

19
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Soda Bottle
Polyethylene
terephthalate
(PET)

450-1,000 years

Plastic Grocery Bag

High-Density Polyethylene
(HDPE)

N

s

_'-\"'f 3

10-100 years

Detergent Bottle
High-Density Polyethylene
(HDPE)

S500-1,000 years
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RESIN IDENTIFICATION CODE SYSTEM

Developed by the Society of Plastics Industry (SPI) in 1988.

The main purpose of these codes is to allow the ease of separation of different
plastics types for recycling, also tells the user on what type of plastics they are,
how biodegradable the type of plastics used, and the safety aspect of using the
plastics product.[19]

PET or PETE (Polyethylene terephtalate) AN
* Found in soft drinks and mineral water bottles, mouthwash bottles. 1
* Its enables a bacteria to accumulate on it. PETE
HDPE (High Density PolyEthylene)
* Found in milk and juice bottles, motor oil bottles, bleach and /:2\
detergent bottles.

. HDPE
* Usually opaque in appearances.
V (Vinyl) or PVC (Polyvinyl Chloride) /\
* Found in medical equipments, piping and clear food packaging. L3_3
* Contains chlorine, released toxins when set into fire. v
LDPE (Low Density PolyEthylene) A
* Found in squeezable bottle, dry cleaning bag, clothing, furniture 4

and carpets.



RESIN IDENTIFICATION CODE SYSTEM

PP (PolyPropylene)

¢ Found in some yogurt container, syrup bottles, and medicine bottles.

* Has high melting point, often chosen for containers that deals with
hot liquid.

PS (PolyStyrene)

* Found in disposable plates and cups, egg cartons, take away
container, CD cases.

¢ Potentially leaching toxic chemicals when being heated.

Others (all other resins and multi-materials; acrylic, nylon and

polycarbonate )
Found in bullet-proof materials, sunglasses, iPod and computer
cases.

« Contains toxic of bisphenol-A (BPA) for polycarbonate which can
cause infertility, reproductive problems and other health issues.

OTHER
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Thermal Analysis of Recycled Bottles
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1. Compression Moulding

guide pin—¢
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LITERATURE REVIEW

/
Conmen >

Py Bals

PN P A —

pagllgm Jlelll, w

Islamic Calligraphy

+ Calligrpahy from Greek word,
kdAAog kallos “beauty” + yoaer
graphé “writing”.[1]

* Arabic calligraphy was developed
and innovated much until the
sixteenth century A.D.[2]

+ Starting from the North Arabic
script (prevailed as the Arabic
script of the Quran).[2]

* Influenced by the Nabataean
script that established in north-
east Arabia and spread out in the
5th century among the Arabian
tribes (Hirah and Anbar ) which
then flourished to Hijaz in western
Arabia.[3]
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LITERATURE REVIEW H

ﬂ History of Kufi Script 1

K 641 A.D, the city of Kufah was established in Iraq.[3]

*  One of the activities was the refinement of the Arabic script into more elegant and
uniform script which later be known as Kufi or Kufic.[4]

 This script is used as the first copy of the Quran as it was the preferred script to be used
in the 8t to 10t century as the Kufi script reached perfection in the second half of the
8t century.[5]

« Modified form of an old Nabataean Script, combination of square and angular lines on
one hand, and compact bold circular forms on the other hand. The vertical strokes were
short, while the horizontal strokes were long and extended. [3][4] /

Earliest Kufi Eastern Kufi Square Kufi
(Archaic Kufi)[6] W) (Fatimi Kufi)[7] B (Murabba Kufi)[6]




The word ‘Mechanical’
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Part 2-dimensional Drawing 3-dimensional Drawing Sizes (mm)
156.96 (H)
Ef‘;:gm x 114.96 (L)
X7 (W)
Bottom 197 (H)
Mould X 147 (L)
x 30 (W)
197 (H)
Iﬂoopul ] x 147 (L)
x 22 (W)
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Figure 4: Deburring using needle and standard files
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Finished mould
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e Fig

ure 10: PET plaque ®39
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Figure 11: Finishing
process

Mohamad Faizuddin b. Hashim (2012492852) Design and Fabrication of FKM
Plaque By Hot Pressing And Using Waste Plastic Material (2015) 40



2. Injection Moulding

* What is plastic injection moulding?
- process of forming an article by forcing molten plastic material
under pressure into a mould where it is cooled, solidified and
subsequently released by opening the two halves of the mould. [12]

« Example of products made from plastic injection moulding:-

Plastic fork [13 ] Precision syringe [14 ] Audi lamp holder [14 ]

b

¢

* Schematic diagram of an Injection Moulding Machine [20]:-

e hoppe riesters — — Barrel ~~— Stationary piaten
‘ - Movable platen
Cylinder for screw-ram Reciprocating screw nMola
' ’ Tie roas (4) Clamping
‘\"/ / Nozzie r \ » v, ki
ZAs - y, ndo
SRR - — —— E
N :‘ - — Lv |
N .
. Motor and gears onreturm —>
ez for screw rotation vaive - Hydraubc
< ) Ccyinder
£ ’ e > — - . . - e ,
r‘ Inyection unit P Clamping urwt R ~
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Mohd Shafie b. Juahir (2011425494) Design and Fabrication Of FKM Keychain by
Injection Moulding Of Waste Plastics (2015)
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Industrial scale Injection Moulding @ FKM
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Keris and Bookmark Product Development

3 simcon - Cadmaukd 306 002" = e - Lo O

Muhammad Zaid b. Hasim (2009654102) Design
and Fabrication of Interchangeable Turning Sprue
Bushing in Multi Cavity Mould Family (2013)
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Muhammad Syakir b. Abdull Rahim, (2012488768) ‘Production and Market Study of FKM
Product “ Keris Envelope Opener (2016)
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2 1 3 th Q S b [Jhﬁ Ej; p L E Organisers Host City Conference Register Sponsorships Exhibition Contact

New Directions in Asia-Pacific
Challenges and Opportunities

Splendor Hotel
Taichung, Taiwan

COMPLIMENTARY AIRPORT TRANSFER TO TAICHUNG
CLICK HERE FOR MORE INFORMATION

1 LE: A reflecti the growing imp f higher education in East
Asia today

APAC FORUM ON GOVERNMENT INITIATIVES IN HE

| - Souvenir for InQKA to delegates during 13 QS-Apple Expo in Taichung,
insr]tureofquafir);(;r:lazll’ﬁow!edge advancement Taiwa.n 7 22 - 24 NOV 2017 ® 48



in Schools

Team
Registration

Supportea .

y 4

Formulal.

y 4

in Schools

2018 World Finals
Singapore

’#f i

FKM Statf preparing the red

o Souvenier for Aeroteam from SMKS9 Shah Alam for Final

F1 in School STEM Challenge in Singapore, Aug 2018
o ® 49



) Muhammad Hussain Ismail
F July22at 1044 AM - 25 v

Dapat permintaan sebanyak 200 unit keris plastik sebagai cenderahati kepada
peserta2 di Borneo Jazz Festival. MIRII dan kempen #recycleproject mereka.
Terima kasih Dr Noorul diatas promosi keris kami dan antara inisiatif kami
meningkatkan kesedaran dalam program Kitar semula plastik. Produk keris
plastik antara projek yang dibangunkan dari FYP2013, dan masih
dimanfaatkan utk kelas2 amali, fyp dan juga mass production utk program2
dim fkm dan uitm. Bila dapat tempahan, terpaksalah bukak production line
sampai ke rumah.. Terima kasih geng2 THE INJECTORZ, oerator pengeluaran
tak bertauliah, hehe Nurkhairina Mohd Nasar..dan juga staf2 pentadbiran.. Inn
Syaa Allah, ada rezeki Kita sama2 kongsi rezeki

S LN
INEDERD
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| BROKEN CHAIRS ] ( TOILETRIES BOTTLES ]

CRUSHER MACHINE

RHDPE FLAKES RPP FLAKES

5]




Siti Najihah binti Rahmad (2015217522)
Thermal Behaviour and Injection
Moulding of Waste Plastic (2018)
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Mechy Card Holder® from

Mohd Helmi Omar’, Siti Najihah Rahmad', Shahidan Mch d', Raja Roslan Raja
Facully A

2. Faculty ¢
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INTRODUCTION

r of 3R ( Reuse ond Recycle) ¢
y been incre gly caried out by the
15, the level oi awareness amo
to other counfries

technologies. promoting recycle activities t
facilities in government sector such as university, co
n increasing the level of awareness. In this
Mechy Card Holder has b
injection moulding process frc

m household bottles and broken

PLASTIC WASTE ISSUES

governmn

Malaysian is still
sustainable
o

Household plastic waste Abandoned broken plastic furniture

KNOW YOUR PLASTICS

c_u&&&‘

PET PE-HD PVC PELD

Polpvingkaloride

wosle plcsllcs f
plastic fumltwe /

Polptyrene  oed v

Terephthalate  (high density) Dow density)

Relemes Relativaly  Addiives & These plastics  Bisphened A
chasically  softaners Tewch mirics the
o reactive,  wsed extremely  effects of

e plastics  this plastic Tk

WHY RECYCLE ? Tt i e i

REDUCE LANFILLS PROBLEMS

OBJECTIVES

i,
Pellets ready for moulding

Sorting & Cleaning Crushing

PRODUCT DEVELOPMENT

Thermal & Flow Analysis Card Holder Mould

Benefits & Market Potentials

> Alternative source of consumable raw materials to run lab and sharing session

= Promoting KIK activity via recycling awareness and activities

<> Alternative source for income generation activity to the faculty

-> Mechy Card Holder® to be considered as items to be sold in all Koperasi UITM

Final product of Mechy Card Holder® from waste plastics

Injection Moulding

Mechy:Card Holder® from Waste Plastics

MECHANICAL

ENGINEERING

e Plastias

Pad|
Exit full screen ©

w2

-

o 0:04/304

https://youtu.be/ZxwAgvR2MBo
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https://youtu.be/ZxwAgvR2MBo
iidex 2018.mp4
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Invention, Innovation & 8
Design Exposition 2018

“Championing Innovation
Revitalizing Communities”

ifi

This is to certify that
MOHD HELMI BIN OMAR
SHAHIDAN BIN MOHAMAD
SITI NAJIHAH BINTI RAHMAD
MUHAMMAD HUSSAIN BIN ISMAIL
RAJA ROSLAN BIN RAJA MOHAMED

Cert

of AWARD

has/have been aw

GOLD

| “Championing Innovation Rewfchyng Communities” for the Invention/Innovation/Design of

CARD HOLDER FROM WASTE PLASTICS

on, Innovation & 018 28 ) shah Alo

Design Exposition

at
INVENTION, INNOVATION & DESIGN EXPOSITION 2018

24 - 28 SEPTEMBER 2018
"WAN AG
INIVERSIT

PROFESSOR DR. HADARIAH BAHRON
ASSISTANT VICE CHANCELLOR (RESEARGHE: INNOVATION)
UNIVERSITI TEKNOLOGI MARA
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Recycle Awareness Activities

With SoJE & Warisan Alam Booth Exhibition at Karnival Sharing session at SMKS9,

Sekitar Malaysia (WASM) at STEM @ UiTM, 28 Aug 2018 Shah Alam, 11 July 2018
UiTM, 19 April 2017 officiated by the Deputy Minister

of Education, Mrs Teo Nie Ching

° ® 58



Achievement
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.

Getting inventive =
with recyclables ~

Recycle Awareness Day with School of Junior Engineers (SoJE) and Warisan
o Alam Sekitar Malaysia (MASM)...NST, 19 April 2017 59



Impact of RECYCLING awareness and sharing

Innovative Thinking
Award

Supported by

RENAULT SPOR
o TEA

FKM has been mentoring SMK Seksyen 9 F1 in Schools
team since 2010 through Engineering Automotive Education
and Innovation activities. For 2017 F1 in Schools event, the
faculty facilitated in fabrication of mould and demonstration
for injection moulding of waste plastic bottles. It is the best
examples how the STEM education is nurtured trough
simple activities. Students have experienced basic plastic
processing and they are really excited with the products that
they produce by themselves (200 pieces within 2 hours).

3 YouTube

cle C
Symetvo
s ” - ” e


https://www.youtube.com/watch?v=ZVBIJPsNmSo&index=1&list=UUiR8DuSVOjT4N_rlI69924Q
https://www.youtube.com/watch?v=ZVBIJPsNmSo&index=1&list=UUiR8DuSVOjT4N_rlI69924Q
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Additive Internet of
Manufacturing Things
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Cloud Cybersecurity
Computing

https://www.semiwiki.com/forum/content/6341-industry-4-0-manufacturing-processes.html



3D Printing




https://www.sciencenewsforstudents.org/article/3-d-recycling-grind-melt-print

° ® 43



Face Shield Innovation to
Our Frontliners

Muhammd Hussain Ismail

Faculty of Mechanical Engineering
Universiti Teknologi MARA



Malaysian 3D printing and Covid-19: Malaysian 3D printing enthusiasts PAVILION

c 0nQ . produce face shields to aid frontliners in fight
design communities are coming against pandemic
together to produce face shields
for frontliners facing the Covid-

19 pandemic.

PACEEOOK

NOW HIRING!

Recommended Reading

WORLD

New Jersey slaps terror
charge on man aver alleged
supermariet cough threat

amuencs
Coe suggests world
athletics championships
could slipto 2022

HOME  MALAYSIA . W

- - - I~ /I
With face shields in short supply, e | T
pushed back due to ’

Malaysians bring 3D printers into Covid-
19 fight - i e

Monday, 23 Mar 2020 0653 PM MYT
BY IDALIM

wave

CORPORATENEWS

Singapore to shut bars, & A
limit gatherings to counter 4 4
coronavirus spread

S0 SHALL.
GET BIG

Volunteers donate
3D- printed face
shields for
frontliners

UNTV Aileen Cerrudo
[
UNTV News 2 March 2020

€ -+~

s ordered PPE for

positive case

MANILA, Philippines — There is an apparent shortage of personal protective equipment (PPE) supply in the country
amid its deadly battle with COVID-19.

Some private hospitals have resorted to using old linen as improvised masks due to the supply deficit

And like an unexpected twist in a movie. a group of individuals banded together to help the country’s frontliners by
diaaRoes ot o0 o




Total Collection:
Almost RM 8k, less e
than 24 hours /d

t k!

for your support :
We deliver to our Heroes by stages & |

1st Batch to KK Jenjarom, Hospital

UiTM Sg Buloh &
Frome us; k 3 )
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I | o s [ L‘f
@ MARA ﬁ lnuin ering

MTC Engineering Sdn Bhd (143778-T)

2nd phase

Starting March 24, 3D printing
activities have been conducted at
several residental locations

No | Location No of
prlnt prints
unit

Sementha
2  MTCTIDI 1 7
Jaya
3 P Perdana 3 21
4  Seksyen 7 1 11
5  Seksyen 13 1 4
6 Padang Jawa 1
7  AA3D, S.Jaya 8 50
TOTAL 16 107
Data as 25t March, 1:00 am °



3rd Phase

* Mass Production by Injection Moulding (IM) using
FKM Industrial Scale machine : capable in
producing 700 — 1000 pcs /day

 Issues : Cost for mould making, estimated RM10k

RISe@Prof. Madya Dr. Muhammad Hussain Ismail (REIMAGINING THE PLASTICS: DON'T WAS... #

Injection mouldlng machine at FKM https:/ /www.Voutube.com/watch?v=hpzau2r2an
o



https://www.youtube.com/watch?v=hpzau2r2Eao
https://www.youtube.com/watch?v=hpzau2r2Eao

o MY MAXIS = 2:50 PM

@ #KitaJagaKita <

Fakulti Kejuruteraan Mekanikal UiTM
Shah Alam bersama menjayakan
Pencetakan 3D Pelindung Muka untuk
Frontliner yang diinspirasikan oleh 3D
Printing Community Malaysia for
Covid19, projek di FKM ini diketuai
oleh Prof. Madya Muhammad Hussein
Ismail.

-

Ideation & Execution Mould modification First mass production
(March, 26) (March, 27 - 29) | (March 30)




200 units of face shields to P.K. UiTM, Shah Alam
27 March 2020, 4:00 pm

R
3 (2019 -nCoV)




(B) PLAN FOR INJECTION MOLDING
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Delivery Locations

Falub

foeersn st COR FKM FACE SHIELD COVID-19

3D PRINTING & INJECTION MOLDING
innovationlabs.my Ton:
T Crimms

A//t 11"[ F? O {(:’Is( 14
lkatlddengan gc:ah Masukian
el rmyw ey 4 ke lubang

Bahagian NO. 3 DARI
FKM UITM 1 HUJUNG
atauyang
rata di atas

Masukkan i\
ke lubang
NO. 3 DARI ’
HUJUNG 3
Masukkan ke
LUBANG
TERDEKAT

* Untuk menggantikan plastik penghadang muka, ia boleh
ditebuk menggunakan MESIN BINDING biasa (21 lubang)
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