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Fikir Dahulu Sebelum Buang… 



 



Perkongsian Hari Ini 

• Muqaddimah 

• Projek-projek MHI 

• Pengenalan Kepada Sains Bahan 

•  Bahan Plastik 

•  3R 

• Inovasi Kitar Semula Plastik 

• Projek Face Shield FKM 
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Apa Juadah Berbuka semalan? 
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Sisa makanan Bekas makanan plastik 
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Raya ….Tak lama lagi 
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Jom tengok 
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Projek2 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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Logam 

 (Metals) 

Polimer  

(Polymers) 

Ceramics / Glass 

Pengenalan 
Kepada Bahan 
Kejuruteraan 

Komposit (Composite) 

http://xuanvu.trustpass.alibaba.com/product/11611315/Handmade_Black_Clay_Flower_Pot_Planter_Container.html
http://images.google.com/imgres?imgurl=http://www.aircraftbanking.com/images/turbine.jpg&imgrefurl=http://www.aircraftbanking.com/turbine_engine.php&h=260&w=237&sz=10&hl=en&start=4&sig2=0r_VA6AUDThOQ929rN-EqA&um=1&tbnid=GwLHvUVkG72BZM:&tbnh=112&tbnw=102&ei=ELGjRtnjOZ3MggPRp6TtDQ&prev=/images?q=turbine+engine&svnum=10&um=1&hl=en&rlz=1T4DMUS_enUS223US224


Adakah Anda Tahu? 

100% of plastik boleh dikitar semula 

Tetapi..tahap kitaran hanya 50% 



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 

http://www.freemalaysiatoday.com/category/business) 
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Anda Tahu Maksud 
nombor-nombor? 
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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] 

Recycling 
Number 

Plastic Description and Information Resin 
Identification 
Code System 

1 PET or PETE (Polyethylene terephtalate) 
• Found in soft drinks and mineral water bottles, mouthwash bottles. 
• Its enables  a bacteria  to accumulate on it. 

2 HDPE (High Density PolyEthylene) 
• Found in milk and juice bottles, motor oil bottles, bleach and 

detergent bottles. 
• Usually opaque in appearances. 

3 V (Vinyl) or PVC (Polyvinyl Chloride) 
• Found in medical equipments, piping and clear food packaging. 
• Contains chlorine, released toxins when set into fire. 

4 LDPE (Low Density PolyEthylene) 
• Found in squeezable bottle, dry cleaning bag, clothing, furniture 

and carpets. 
 



RESIN IDENTIFICATION CODE SYSTEM 
5 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. 

6 PS (PolyStyrene) 
• Found in disposable plates and cups, egg cartons, take away 

container, CD cases. 
• Potentially leaching toxic chemicals when being heated. 

7 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. 



Thermal Analysis of Recycled Bottles 
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Face mask ear guard 
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Reduce 

29 



30 



31 



1. Compression Moulding 
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LITERATURE REVIEW 

Islamic Calligraphy 

Dry Style [3] Cursive Style [3] 

• Calligrpahy from Greek word, 
κάλλος kallos ‚beauty‛ + γραφή 
graphẽ  ‚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 

Earliest Kufi  
(Archaic Kufi)[6] 

Eastern Kufi  
(Fatimi Kufi)[7] 

Square Kufi  
(Murabba Kufi)[6] 

History of Kufi Script 

• 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 8th to 10th century  as the Kufi script reached perfection in the second half of the 
8th 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]  
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The word ‘Mechanical’ 
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Part 2-dimensional Drawing 3-dimensional Drawing Sizes (mm) 

Pattern 

Plate 

 

 

156.96 (H) 

x 114.96 (L) 

x 7 (W) 

Bottom 

Mould 

 
 

197 (H) 

x 147 (L) 

x 30 (W) 

Top 

Mould 

 
 

197 (H) 

x 147 (L) 

x 22 (W) 
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Finished mould 
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Figure 8: HDPE plaque Figure 9: PP plaque 

Figure 10: PET plaque 39 



Figure 11: Finishing 

process 

Figure 12: Final product 

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



• 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 ] 

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

2. Injection Moulding 
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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 

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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Souvenier for participants during RISE 2015 &  Majlis Kemuncak Bulan Inovasi 2015 47 



Souvenir for InQKA to delegates during 13th QS-Apple Expo in Taichung, 
Taiwan , 22 – 24 Nov  2017 48 



Souvenier for  Aeroteam from SMKS9 Shah Alam  for Final 
F1 in School STEM Challenge in Singapore, Aug 2018 

FKM Staff preparing the red 
keris 
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Siti Najihah binti Rahmad (2015217522) 
Thermal Behaviour and Injection 
Moulding of Waste Plastic (2018) 
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https://youtu.be/ZxwAgvR2MBo 
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https://youtu.be/ZxwAgvR2MBo
iidex 2018.mp4
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Recycle Awareness Activities 

With SoJE & Warisan Alam 
Sekitar Malaysia (WASM) at 

UiTM , 19 April 2017 

Booth Exhibition at Karnival 
STEM @ UiTM, 28 Aug 2018 

officiated by the Deputy Minister 
of Education, Mrs  Teo Nie Ching 

Sharing session at SMKS9,  
Shah Alam, 11 July 2018 
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Recycle Awareness Day with School of Junior Engineers (SoJE) and Warisan 
Alam Sekitar Malaysia (MASM)…NST, 19 April 2017 59 



Impact of RECYCLING awareness and sharing 

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).  

https://www.youtube.com/watch?v=ZVBIJPsNmSo
&index=1&list=UUiR8DuSVOjT4N_rlI69924Q 
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https://www.youtube.com/watch?v=ZVBIJPsNmSo&index=1&list=UUiR8DuSVOjT4N_rlI69924Q
https://www.youtube.com/watch?v=ZVBIJPsNmSo&index=1&list=UUiR8DuSVOjT4N_rlI69924Q


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



3D Printing 
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https://www.sciencenewsforstudents.org/article/3-d-recycling-grind-melt-print 
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Face Shield Innovation to 
Our Frontliners 

by :  
Muhammd Hussain Ismail 

Faculty of Mechanical Engineering 
Universiti Teknologi MARA 



Malaysian 3D printing and 
design communities are coming 
together to produce face shields 
for frontliners facing the Covid-
19 pandemic. 



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

No Location 3d 
print 
unit 

No of 
prints 

1 Sementha 1 10 

2 MTC TTDI 
Jaya 

1 7 

3 P. Perdana 3 21 

4 Seksyen 7 1 11 

5 Seksyen 13 1 4 

6 Padang Jawa 1 4 

7 AA3D, S.Jaya 8 50 

TOTAL 16 107 

Data as 25th March, 1:00 am 

Printed by AA3D Print 



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  

Injection moulding machine at FKM https://www.youtube.com/watch?v=hpzau2r2Eao 
 

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


First mass production  
(March 30) 

Mould modification 
(March,  27 - 29) 

Ideation & Execution 
(March,  26) 



200 units of face shields to P.K. UiTM, Shah Alam 

27 March 2020, 4:00 pm 





Delivery Locations 
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