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After years of public concern, soft plastics are 
still a major threat to the environment and pose 
significant challenges to the recycling Industry. It is 
a regulation in Australia that plastic bags cannot go 
on the recycling bin as they can affect the machinery, 
therefore it is now known that recycling on its own is 
not enough to deal with the plastic waste problem.

This document aims to demonstrate  and share how 
upcycling can be a highly creative and affordable 
solution to re-purpose soft plastic waste,  in order 
to reduce the number of precious materials to go 
to landfill. It focuses on improving  a DIY method 
of transforming LDPE and HDPE plastic bags using 
an iron to make flat sheets of materials that are 
lightweight, durable and water resistant, and that 
I have been employing to make and sell products 
like backpacks and accessories for the last 10 years.

This method has been used by many people 
due to its accessibility and being an affordable 
way to transform trash into something functional. 
However,  this method does not utilize all 
the technical properties of the materials.
To exploit the molding characteristics of these 

materials, a number of tools were created to test 
how the materials can be shaped and textured using 
common plastic forming techniques like compression 
molding, vacuum forming and embossing.

The outcomes of these experimentations 
determined several new possibilities to give form 
to the base plastic materials. And following  the 
years of research, these new techniques were 
compiled in the form of an upcycling plastic bags 
manual book that I intend to share with the DIY 
community that works with plastic bags specifically. 

On this basis, people that are dealing with soft 
plastics can access these techniques to enhance 
their practice and produce and promote the use of 
soft plastics as a medium for product manufacture 
that can complement current recycling processes, 
and reduce the number of soft plastics that go to 
landfill or even energy hungry recycling processes.
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Figure 1. Amigos backpack, example of the products made using fused layers of plastic bags 
originally used to transport agricultural products.

Figure 2. Commuter backpack. Design developed during ‘The re-usables studio” from year 2 at 
RMIT. This design is currently sold and it is one of the most popular selling items.



76

TABLE OF CONTENTS

Abstract 

List of figures

List of appendices

Introduction

Chapter 1 Field of practice
•  Sustainable design
•  Maker movement
•  Waste management and plastic 

recycling
•  The green fence 

Chapter 2 Context + application 
• Waste management: soft plastic
• Materials
• Stakeholders
• Technological and design 

requirements
  

Research Findings

Chapter 3 Design Methods

Conclusion Part I

Chapter 4 Design development

Chapter 5 Methods of testing,  
evaluation and validation

Chapter 6 Design outcomes

Conclusion Part II

References

Appendices

Page 3

Page 7-8

Page 9

Page 10

Page 12 -17

 Page 19 - 25

Page 26

Page 27 - 43

Page 44

Page 45 - 52

Page 53- 68

Page 69 - 95

Page 96

Page 97 - 99

100 - 109

Figure 1. Amigos backpack By Cesar Marulanda. 2019

Figure 2. Commuter backpack By Cesar Marulanda. 
2019

Figure 3 and 4. Freitag facilities and messenger bag.  
www.freitag.ch

Figure 5. Manshiyat Lasser.  The garbage village in 
Cairo where Up-fuse operates.  up-fuse.com

Figure 6. Duffle bag made from upcycled plastic bags. 
up-fuse.com

Figure 7. HAG Capisco Puls chair by Flokk. Sourced 
from https://globaldesignnews.com

Fig 8. Current life cycle of plastic bags used  in the 
agricultural sector. By Cesar marulanda

Fig 9. Global plastic manufacturing info-graphic per 
plastic type. By Cesar Marulanda
Fig 10. Circular Upcycling system to process plastic 
bags into goods. By Cesar marulanda

Fig 11. Employees making base material by Cesar 
Marulanda

Fig 12. Customer image with new bag by Cesar 
Marulanda

Fig 13. Vacuum forming clear LDPE plastics by Cesar 
Marulanda

fig 14. Laser cutting embossing molds by Cesar 
Marulanda

Fig 15. Homemade compression moulder by Cesar 
Marulanda

Fig 16.  Business research stages time line by Cesar 
marulanda.

Fig 17. Design innovation process matrix by Kumar 
2013

Fig 18 - 20. Early examples of upcycled plastic 
products by Cesar Marulanda

Fig 21 and 22. More complex products like jackets and 
bike panniers by Cesar Marulanda
Fig 23 and 24. Market testing wallets and small 
accessories by Cesar Marulanda

Fig 25. Innovation evolution map by Cesar Marulanda

Fig 26 - 29. Compression molding by Cesar Marulanda

Fig 30 - 33 . Vacuum forming plastic bags by Cesar 
Marulanda

Fig 34 - 36. Embossing plastic bags with custom laser 
cut stamps by Cesar Marulanda

Fig 37 - 44 Iterations using compression molding to 
make sheets 

LIST OF FIGURES PART I



98

Appendix 1.
 LDPE technical information retrieved from https://omnexus.specialchem.com/selection-guide/
polyethylene-plastic

Appendix 2 .
 HDPE technical information retrieved from https://omnexus.specialchem.com/selection-guide/
polyethylene-plastic

-Appendix 3. 
Charts indicating the source of materials and quantity used in Australia between 2017 and 2018.

-Appendix 4. 
Waste management and recycling business, by sector 2009 -2010 shows that the majority of 
businesses that deal with waste are private and public, with around 21% of the businesses run by 
government initiative.

Appendix 5. Plastics consumption and recovery by polymer type in 2017 -18 (Tonnes and % recycling. 
This chart shows PET having the highest recycling rate followed by HDPE and LDPE.
The recycling rates are very low compared to the consumption rates.

Appendix 6. 
Plastics consumption and recovery by application area in 2017 -18 (Tonnes and % recycling rate) 
This chart shows a high plastics consumption rate for packaging which also has the highest rating of 
recycling, this is due to regulations that impose packaging for goods to be sold or transported.

Appendix 7.
Process for upcyling soft plastic bags into useful sheets for sewing. All images by Cesar Marulanda

Appendix 8.
Using a sandwich press to melt and shape LDPE and HDPE plastic offcuts into components for products. 
All images by Cesar Marulanda

Appendix 9. 
Using a toaster oven, home made vacuum former box and a vacuum cleaner to shape compressed 
LDPE plastic sheets. All images by Cesar Marulanda

Appendix 10. 
First prototype of compression moulder machine. Made using found hard wood and scissor car jack 
reinforced with steel brackets, plates and  10mm bolts. All images by Cesar Marulanda

LIST OF APPENDICESLIST OF FIGURES PART II

Figure 45 - 49. Compression moulder  setup. By 
Cesar Marulanda

Figure 50 - 52. First vacuum forming attempts 
with a large mould for bag cavity. By Cesar 
Marulanda

Figure 53 - 55. Different iterations of vacuum 
forming moulds. By Cesar Marulanda

Fig 56 - 62 Embossing ideas and methods to add 
texture to plastics By Cesar Marulanda

Figure 63 - 67 Testing compression device to 
make products.

Figure 68 - 90 Vacuum forming testing and 
experimentation 

Figure 91 - 100. Embossing process using laser 
cut stamps and testing with sewing into a small 

product.

Figure 101 - 109 Outcomes from compression 
moulding techniques

Figure 110 - 118 Outcomes from vacuum forming 
methods

Figure 119 - 124 Outcomes with embossing 
methods

Figure 125 - Battery and inverter setup to use 
method of the grid.

Figure 126 - Building compression moulder

https://omnexus.specialchem.com/selection-guide/polyethylene-plastic 
https://omnexus.specialchem.com/selection-guide/polyethylene-plastic 


1110

INTRODUCTION

Plastics were introduced to the world as a 
replacement for natural resources like ivory, coral 
and tortoise shell that were used for a number 
of products in the early 1900’s. This effort saved 
animal species from early extinction as plastics 
demonstrated to outperform natural materials in 
terms of production yield, sourcing and quality. 
(Meikle, 1995) However, plastics now impose a 
major concern to the environment.

Only about 3 billion metric tons of plastics out of 
the 8.3 billion that has been created until 2017 has 
been recycled, or incinerated, leaving around 4.9 
billion metric tons of plastic waste still in landfill or 
polluting the environment. (Barnes, 2019) There is 
an unlimited and readily available resource that in 
many ways it can be accessed for free due to the 
lack of infrastructure to deal with the enormous 
amount of waste produced daily.

To the eyes of the industry that is struggling to find 
a place for waste materials, soft plastic is still seen 
as waste. However, since doing my own research 
through making, I see soft plastics as a material 

with an enormous potential that instead of being 
recycled into hard pellets it can be upcycled 
into soft products that maintain the soft nature 
of the original raw material and avoid the use 
of unnecessary energy to make these materials 
usable again.

Since Polyethylene is one of the major players 
used in packaging (Geyer et al., 2017) specially for 
food transportation, it means that the stream of 
soft LDPE and HDPE plastic waste is not stopping 
any time soon, and independent design initiatives 
like my business have a major roll in developing 
new ways to upcycle and recycle these materials 
into desirable products.

The aim of this research is to expand on the 
potential for making new products using LDPE and 
HDPE soft plastic waste by employing technology 
that would allow for the manufacture of a different 
range of goods that can be integrated into the 
business products to increase their value. FIELD OF PRACTICE - CHAPTER I

I
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Sustainable design

Sustainable design is the approach taken to 
produce goods and services that have considered 
the overall environmental and socio-economic 
impacts of a specific product from manufacture 
to end of life. (Acaraglou, 2020)

In 2002, Braungart and McDonough brought 
forward the Cradle-to-Cradle Method which 
is a systematic model on how things should 
be manufactured assimilating processes from 
nature and avoiding the still standing cradle to 
grave model that has been in place since the 
industrial revolution, that has created one of the 
biggest challenges to solve for governments, 
environmentalists and designers alike.

The approach I have taken to make products out 
of soft plastics is using the Eco-efficiency concept 
proposed by the cradle-to-cradle method. Eco-
efficiency aims to maintain or increase the value 
of product at the same time it reduces the impact 
on ecological systems generated by demand of 
new raw materials. (Braungart et al., 2007) By 
processing LDPE and HDPE soft plastic waste into 
products, I am not only reducing demand for new 
raw materials but also implementing upcycling 
methods that use the least amount of energy 
possible to manufacture a new product. Also, 
the products are made to be easily repaired or 
disassembled for reuse or recycling. The process 
of sewing products generates waste material 
that is 100% recyclable. The offcuts are melted 
down using a sandwich press to make hard 

plastic components to go with the backpacks 
and accessories making the process a fully 
circular method that can prove and implement a 
zero-waste policy (See Appendix 1). Tom Szaky 
(2014) suggests that upcycling is one of the most 
sustainable circular solutions as it needs a low 
energy input to produce something new.

Freitag - Zurich, Switzerland 

One very early example of upcycling waste 
materials into products is Freitag from Switzerland 
which are one of the pioneers of upcycling truck 
tarp materials into everyday bags. They are one 
of the oldest and most commercially established 
examples of companies that have made a 
lucrative business out of re-purposing waste that 
the society had no use for.
Freitag started by Daniel and Markus Freitag in 1993 
and their designs and processing methods have 
influenced a range of manufacturers to upcycle 
waste materials. The brand has now evolved to the 
point it manufactures biodegradable fabrics that 
are used to extend their range of products and 
to contribute to the industry with daily products 
that are sustainable (Budgen, 2017)

Freitag is a great example of how logistics and 
creativity can work to source and re-purpose 
durable materials that have no pace in the 
recycling stream as they are composite materials. 

Figure 3 and 4. Freitag 
facilities and their iconic 
Tomcat Messenger bag 
made from truck tarpaulin.
Sourced from 
www.freitag.ch
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From my own creative and business experience 
upcycling makes sense. Accessing free materials 
to make a product that can be sold is not just the 
ideal situation for any maker wanting to go into 
business but also, it offers unlimited possibilities 
for creation. Sung (2014) states that the process 
of upcycling is a rewarding experience that in 
many cases the process is valued a lot more than 
the outcome. Discovering and learning through 
mistakes is what has led me to give structure to 
what I have developed so far with upcycling soft 
plastics, however from experience, the process can 
be very slow, and upcycling itself is not a method 
employed in the mainstream. Considering the 
benefits of upcycling in sustainable production, 
it is imperative to develop ways to scale up this 
practice in order to make a bigger impact on the 
environment (Sung et al., 2014)

Upfuse - Cairo, Egypt

The oldest business example available that 
upcycles soft plastics is Up-Fuse. A company that 
operates in Cairo, Egypt which has been upcycling 
soft plastic waste since 2013 and selling products 
(Fig. 6) commercially worldwide. Up-fuse is a very 
good example a company using a grassroots 
method to start a business that combats the 
plastic waste problem. This company is based in 
the Manshiyat Lasser (Fig.5) Landfill which is one 
of the world’s biggest garbage village inhabited 
by around 60.000 people/garbage collectors 
who have also implemented an effective system 
to deal with around 80% of their daily collections, 
whilst organized efforts in first world countries can 
only manage to recycle 30 – 40% of their waste. 
(Fathy, 2019) Up-cycle is only a small part of a 
larger operation that deals with Cairo’s recyclable 
waste. The materials that are not useful for making 
bags  are cleaned, sorted and sold to companies 
that buy them to create raw materials.

“The concept of waste is a luxury, and this is 

perhaps why upcycling is more commonplace in 
poor countries than in rich ones. If you don’t have 
resources to buy new objects, you will fulfill your 
needs by looking at what is available and using 
that”
(Tom Szaky, 2014) For thousands of years, people 
have been making things from whatever was readily 
available, and makers and designers around the 
world are shifting their focus on accessing the 
plethora of materials that our wasteful society and 
industry produces daily.

Figure 5. Manshiyat Lasser.  The garbage village in Cairo where Up-fuse oper-
ates

Figure 6. Duffel bag made from upcycled plastic bags by Upse

An excellent example of a high end product 
made from recycled plastics is Flokk, a furniture 
company from Norway that released a limited 
edition of the HAG Capisco puls chair which 
is made from recycled plastic snowplough 
markers. Their design is unique, and it is made 
to allow movement while sitting as well as 
several sitting positions. The chair is made using 
injection moulding which allows for an accurate 
and complex finish. The chair is the result of a 
collaboration with the Nordic research institute 
SINTEF to produce products from plastic waste.

The Maker movement

From the moment I learned that common soft 
household plastics can be transformed into 
usable materials for sewing using an iron and 

paper, I stopped seeing plastic bags flying by 
or littering as waste. It immediately became a 
valuable material that I can use to make things. 
Not knowing anything about plastics but only the 
information passed on by a colleague of mine 
and whatever information I could find Online, 
I decided to embark on the maker journey  to 
make a side income with the things I could make 
with plastic bags.

According to Chris Anderson, the author of 
Makers: The new industrial revolution, proposes 
that the maker movement is the driving force for 
the “third industrial revolution” as makers can 
now develop products without having to many 
upfront costs (Kwon et al., 2017). The access to free 
materials in the case of plastics makes it a perfect 
opportunity for anyone in the maker movement 
to have unlimited freedom to experiment and 
produce new things. Individuals are not subject 
to constrains and rules that a major manufacturer 
may have. As a maker myself, I have been 
opened to adapt my making process according 
to the new things I learn, and with upcycling I 
have identified that there is major potential for 
this neglected method to be implemented in the 
design industry as an important tool to reuse hard 
to recycle materials like plastic bags.

Along with the governmental efforts to mitigate 
plastic waste, thousands of people around the 
world are creating and sharing new ways to 
recycle plastic from home. Next, there are a few 
examples of the people that reaching new levels 
of innovation in the sustainable maker movement. 
Some of these products employ complex 
fabrication methods such injection moulding and 
extrusion that require more complex machines. 
The compression moulding machine is only the 
beginning of an array of machines that can be 
built, but it is the appropriate next step if it is to 
enhance and develop the work I have done with 
soft plastics through my business.

Figure 7. HAG Capisco Puls chair by Flokk. Sourced from https://
globaldesignnews.com
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Waste management and plastic 
recycling

Plastic has been around for more than 70 years, 
and its use has had an unprecedented global 
increase from only 2 million metric tons in the 
1950s to a whopping 322 million metric tons 
in 2015. This increment was due to the use of 
plastic for packaging since the global shift from 
reusables to single use containers. (Geyer et al., 
2017) 

Only about 3 Billion metric tons of plastics out 
of the 8.3 billion that has been created until 
2017 has been recycled, or incinerated, leaving 
around 4.9 billion metric tons of plastic waste still 
in landfill or polluting the environment. (Barnes, 

2019) There is an unlimited and readily available 
resource that in many ways it can be accessed for 
free. (Fig, 8)
According to studies by Plastics Europe and 
the analysis by Geyer and associates the largest 
group of non-fibre plastics produced in the world 
are polyethylene (PE) 36%, Polypropylene (PP) 
21%, Polyvinyl-chloride (PVC) 12%, followed by 
Polyethylene terephthalate (PET), Polyurethane 
(PUR) and Polystyrene (PS) with 10% each. 42% 
of all non-fibre plastics have been used for 
packaging. (Geyer et al., 2017)

Oil and gas 
extraction

Plastic bag
Manufacturer

Farmer uses bags to 
store and ship 
produce to distributor

Distributor disposes 
plastic bags 

Waste is sent 
Overseas

  Landfill

Part of it is recycled

Part of it is burned 
for energy

Fig 8. Current life cycle of plastic bags used  
in the agricultural sector.

Analysis by Plastics Europe
Geyer and Associates. 2017

Global manufacturing statistics on the most produced 
types of non-fiber polymers in 2017.

Polyethylene 
(PE) 
36%

Polystyrene 
(PS) 
10%

Polyvinyl
chloride 
(PVC) 
12%

Polyurethane 
(PUR) 
10%

Polyethylene 
theraphlate 
(PET) 
10%

Polypropylene 
(PP)
21%

42% of all non-fibre 
plastics have been 
used for packaging. 

Polyethylene is the 
largest group of 
plastics manufactured 
globally since it is 
widely utilised for 
storing and shipping 
agricultural produce.
It is the cheapest and 
safest option used by 
food producers to mke 
sure their product does 
not get damaged in 
the journey.

Fig, 9. This analysis makes it clear that the materials intended for use in the project 
is the most readily available due to unavoidable packaging requirements for the 
transportation and storage of goods used daily.
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THE GREEN FENCE

In 2013 China implemented the operation Green 
Fence which banned all contaminated waste 
exports that were labeled as recyclable. Many 
recycling companies were accumulating and 
paying more money to process plastic waste 
materials, and in some case the materials could 
not be recycled. (Flower, 2016)

This ban imposed major pressure on governments 
around the world and in Australia it put SKM 
recycling out of business because of breaching 
waste management laws. (Papworth, 2019) 
Since then, the government has put in place 
several initiatives and grants for the adaptation 
and evolution of the recycling industry to meet 
new market demands, and to focus on a more 
local approach to recycling and embracing the 
opportunities that come with it.

There is a wealth of materials and new emerging 
methods that are readily accessible to process 
and recycle plastic waste into new raw materials, 
however the main problem resides on the fact 
that things are still being made using new plastics. 
The World Economic Forum (WEF) stated in 2016 
that “Plastics and plastic packaging are an integral 
and important part of the global economy” 
and increasing the value of after-use plastic is 
imperative to attract more players in the industry 
that would reduce plastic materials escaping the 
collection system.

Businesses like mine have the potential to 
contribute as a creative and innovative input to 
the industry that find ways to re-purpose hard-to-
recycle soft plastic materials.

CONTEXT AND APPLICATION - CHAPTER II

II
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WASTE MANAGEMENT: 
SOFT PLASTIC

The general context of my project falls into the 
category of waste management, specifically 
plastic waste. This is a well-established industry 
where there are government and private entities 
that deal with the various types of plastics.

There are several methods employed by the 
industry in the recovery of plastic products 
such, Product repair, reuse or re-manufacture, 
mechanical recycling, Feedstock recycling, 
biological recycling and energy recovery 
(Australian plastics recycling survey, 2019)

Product repair and mechanical recycling are 
the most accessible and most utilized methods 
compared to chemical processes, due to the 
low energy needs in the process. Feedstock 
recycling for example, focuses on manipulating 
the chemical structure of plastics using 
gasification or pyrolysis methods which break 
down and separate the materials into their 
original chemical compounds. (APRS, 2019) This 
process is not available in Australia, however 
a similar yet, more effective method has been 
put forward by company Licella from NSW, 
which has developed the Cat-HTR (Catalytic 
hydrothermal reactor) which can do the same 
job of separating materials, however it is at 
lower cost and at a faster rate, as the reactor can 
take mixed materials that are eventually turned 
into bio-fuels. (Licella Holdings, 2017)

This example proposes a great solution for the 
massive amount of plastic waste generated 
every year, however it is a circular approach 
that reuses waste to make something else, but 
if the outcome product is mainly fuels, these 
will eventually be burned making it a linear 
outcome. 

My project focuses on re-manufacture and 
mechanical recycling as for the existing 
products, the raw materials which are plastic 
bags are essentially re-processed by fusing 
several layers of plastic bags into one without 
the need for shredding or pelleting the material. 
This is upcycling, as the materials require low 
energy input to make something new and 
of higher value. However, since this process 
also generates waste, the recycling of these is 
needed, therefore the compression moulder 
is needed to be able to recycle internal waste 
faster and to make products of higher quality 
compared to those made with rudimentary 
methods using household equipment to heat 
the materials.

WHERE?

The purpose of the project is to expand the 
range of products that my business produces 
using LDPE and HDPE plastic waste materials, 
therefore, It is intended to use the machine in 
the manufacturing studio where the processing 
of soft plastics occurs. 

Grain and nut distributors dis-
pose soft plastic waste

Collection of waste using mini-
mal or no energy

Cleaning plastics by hand

Fusing plastic film layers to 
make workable material

Materials are cut, and sewn 
into bags and soft goods

Offcuts are kept for recycling

Offcuts remelted 
using heat press to 
make components for 
bags

Final product inspection 
and test.

Products are sold Online 
and local markets

Plastic waste is now back 
into circulation as a higher 
value product

Products can be repaired, 
or recycled in manufacture 
studio.

Fig.10 Circular 
Upcycling system to 
process plastic bags 

into goods.
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WHY IS THIS NEEDED?

The methods developed to upcycle soft plastic 
waste using home appliances like an iron or 
a sandwich press have proven to be effective 
to make functional products that have market 
viability. However, there is major limitations 
when it comes to product quality consistence 
and scalability when things are made by hand.

In the process of cutting patterns for making 
soft products, there is an abundance of material 
offcuts that accumulate over time. Some of 
these materials can be used again on a soft 
material, however, the best possible way to 
make use of this internally generated waste is to 
melt it down to make hard components.

The compression machine would allow for the 
recycling of these offcuts as well as, a more 
consistent result in size, aesthetic and quality 
of the components made for the bags by 
compressing pre-heated LDPE or HDPE plastic 
onto a specific mould. In addition, the machine’s 
compression capacity can be useful for making 
sheets that can be used in the construction 
of other products like tiles, baskets, vacuum 
forming sheets etc.

The machine would radically change the focus of 
the business to design new products to be able 
to target different markets that could potentially 
need these products as raw materials.
To make these materials available in bulk would 
open opportunities for wholesale contracts with 
major supply chains.

In addition, Australia lacks in entities that deal 
with the incessant stream of soft plastic waste 
generated in the distribution of food products. 
Also, for the residential sector, the only option 
offered by the Metropolitan waste and resource 
recovery group (MWRRG) available for people 

to recycle their soft plastic waste is through 
RedCycle, a private company that recycles most 
soft plastics in collaboration with larger recyclers 
and processors like Replas to find a use for these 
materials.

MATERIALS

Before the process of making anything with 
plastics, it is important to understand the 
material itself, where it comes from, how it 
behaves and what potential it has according to 
its technical characteristics. It is also essential to 
identify potential suppliers of plastic waste to 
make sure that the material recovered does not 
vary too much, as it can make sorting of plastics 
complicated. 

The materials used for the project are LDPE and 
HDPE soft plastic films that each have specific 
technical characteristics, the information below 
is the material description according to material 
testing and fabrication of products with the 
material.

More technical standard information about each 
material is found on Appendix 1 and 2 as well as 
tables that indicate the source of these materials 
amongst other types of plastic according to the 
National plastic survey. (Appendix 3)

LDPE is a readily available material that is 
mainly used in the packaging industry due 
to its strength and flexibility. It is used in 
he transportation of food as it is a safe and 
affordable option to package, store and ship 

edible goods and also used for electrical 
insulation 

In my own research I have been able to define 
certain characteristics in LDPE materials that 
allow me to use the material for specific uses. 

PROS

• Material is available in large size of industrial 
grade plastic bags used for grain and nut 
transportation. The stream of plastic is 
constant as there is a high demand for these 
products.

• LDPE plastic bags have a low shrinkage 
• Comes in a range of colors.
• LDPE is flexible and has low crystallization 
• Good low moisture barrier
• High impact strength 
• Medium to High translucency 
• Easily recyclable

CONS

• Materials comes relatively dirty and needs 
cleaning and drying time

• Some plastic films contain inks used for labels 
as well as additives that would improve their 
impermeability or that would enhance its 
degradation. These additives can interfere in 
the recycling process

• Impact strength decreases under high 
temperatures

• Low resistance to UV if exposed to sun for 
long periods of time

HDPE is also a material that Is used for 
packaging, but unlike LDPE it has different 
properties that allow for different uses. In my 
own research I have been able to identify 
sources that provide me with industrial grade 
HDPE plastic bags that allow me to make 
sheets that vary in rigidity according to the 
number of layers of plastic bags I use per sheet. 
These sheets have certain characteristics when 
compared to LDPE.

PROS

• Can be made into a very rigid and stiff 
material from soft plastics using compression

• Great permeability and resistance to most 
solvents

• Readily available sources with a constant 
stream of high-quality materials

• Excellent color range available
• High tensile strength
• Excellent moisture barrier

CONS 
 
• Susceptible to cracking under high stress 
• High shrinking percentage when heated
• Materials arrive dirty and it requires cleaning
• High pitch sound of materials
• Low impact strength in soft form
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STAKEHOLDERS 

SUPPLIERS

The key stakeholders for the business are 
mainly companies that are located near the 
manufacturing studio that dispose of relatively 
clean plastics on a regular basis.
These companies are in Brunswick within a 5 km 
radius of the manufacturing studio located in 
Coburg, Victoria. 
 
Currently, the plastics collected from these 
companies are normally donated as they 
produce larger amounts of plastics that also vary 
in type that my business cannot deal with such 
PVC wrap, Polypropylene (PP) and very thin and 
small versions of LDPE.
These companies are key for the constant 
supply of raw material and the collection service 
also reduces the number of plastics that the 
company has to pay for, to a larger recycling 
service that collects all types of plastic and 
offers large bins for waste to be place in.
A marketing strategy has been employed 
with these companies to promote them as 
businesses that understand want to contribute 
to the plastic pollution problem and that 
are also supporting local initiatives that are 
innovating in this sector. 

EMPLOYEES

Employees (Fig, 11) are key stakeholders for 
the business as the need for a systematized 
production line is crucial to be able to process 
large amounts of plastics and manufacture 
products in bulk.
The method used to re-purpose plastic bags 
into soft materials requires time and a labour 
force to be able to process plastic waste on a 
regular basis. The business has been operating 
with the help of sub-contractors that help 
with the processing and making of products. 
However, the Covid -19 situation forced the 
business to stop operations when there were no 
avenues to sell products.

The simplicity of the process allows me to 
continue with production but at a slow pace. 
For the project to be scalable the help of 
two or three people is needed to be able to 
have a production line that can process larger 
quantities of plastics.
 

Provides a continuous source of 
large format LDPE green bags.

Provides a continuous source of 
large format  HDPE and LDPE 
blue bags.

Provides a continuous source of 
large but thin HDPE and LDPE 
bags in a variety of colours

CUSTOMERS

The customers (Fig, 12) are key stakeholder as 
they are the ones that recognize the value of the 
products made and provide the income for the 
business to operate.
Currently these customers are limited to people 
attending local markets and Online customers. 
The idea is to expand the customer base by 
expanding the range of products made. 

Currently, sustainability is the focus in product 
design and there is an increasing number of 
entities that are seeking sustainable solutions 
to improve their services and products. The 
materials made by the business have huge 
potential to be used in the process for learning 
fabrication techniques like compression and 
injection moulding, and vacuum forming.

Aspiring designers, makers and students from 
educational institutions can become part of the 
customer base, as the business can supply a 
sustainable material that is 100% recyclable.

TECH AND DESIGN 
REQUIREMENTS

To increase the number, quality and complexity 
of products the business requires a compression 
moulding machine as well as a production 
system design that would make the current 
process done more effective.

1. Change the current process of making soft 
individual sheets into continuous material rolls 
of a standard size.

2. Compression moulding machine to press 
molten plastic into shapes.

3. Vacuum forming device is needed to test the 
viability of LDPE plastics fro vacuum forming

4. Laser cutting moulds and shapes to have more 
consistent and long lasting patterns for bags.

Fig. 13 Vacuum forming machine at Building 100, 
attempting to shape clear LDPE layers.
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• Soft plastics are amongst the hardest plastics to 
recycle.

• Only 1/10 of all plastics consumed in Australia are 
recycled locally

• Redcycle is the only recognized company that 
is focusing on a systematized  soft plastic waste 
collection and recycling

• Most companies that deal with 
waste management are private. 
Specially for plastics, the government acts more as 
a regulator as an entity that generates incentives 
for the private sector to deal with plastic waste.

• The majority of large scale initiatives dealing with 
plastic waste are focusing on recycling, which uses 
a lot more energy to make new products.

• Upcycling demonstrates huge potential as a 
method that can re-purpose  soft LDPE and HDPE 
using minimal energy to produce new products

• Products made using upcycling techniques extend 
the life of the technical properties of soft plastics, 
by making a product that has a higher value, yet 
maintaining the soft characteristics of the original 
raw material.

• Upcycling is a method that is hard to scale due to 
the intense labour input, however it is possible to 
use innovation and new technology to make this 
possible.

• Product market testing has demonstrated an 
increasing demand for the products made by 
the business, showing potential for scaling the 
process to be able to upcycle larger quantities of 
plastic waste.

Fig. 14 Laser cutting patterns on MDF to potentially 
transfer textures onto plastic materials.

Fig. 15 Homemade compression moulder reusing 
a car jack found on hard rubbish, and hard wood 
recovered from bench top.

RESEARCH FINDINGS

DESIGN QUESTIONS!

How can upcycling be scaled up and recognized as 
a powerful method to re-purpose plastic waste?

How might we use technology to implement more 
efficient upcycling techniques to re-purpose?

DESIGN METHODS - CHAPTER III

III
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KEY FACTS, PROTOTYPING, 
MARKET TESTING

This project originally began back in 2011 when 
i found out that it was possible to upcycle 
plastic bags using an iron and baking paper. 
This process happened 5 years before I entered 
university and at that stage the exploration 
was mainly instinctive as I experimented with 
the materials and equipment available to me. 
This process was crucial for me to ignite a 
sense of curiosity around plastics and to see 
these materials not as waste but as a valuable 
raw material I could use to make things.

It is important to describe the progress in a 
time line (Fig.16) that describes the evolution 
of the upcycling process developed to re-
purpose plastic bags. I decide to divide the 
time line in three sections that identify the 
different stages of research methods.

Using the diagram model of design innovation 
process (Fig.17) by Kumar (2013), it is easy to draw 
the journey of progress and future approach for 
the project. The nature of this research has not 
been linear and at the beginning of the project 
in stage 1, I only focused on exploring possible 
solutions and making outcomes only with the 
knowledge of minimal experimental research and 
concept explorations.  In stage two I used what 
i learned at stage 1 that allowed me to redefine 
the original product idea but now knowing more 

about the potential for the material to then take 
a step by step approach that allows for a deeper 
understanding of the innovation i want to make.  
Stage 3 is basically an iteration of every step, 
which is what i am presenting in this report.
 

KEY FACTS

The project of upcycling plastics started once 
specific knowledge and facts were learned about 
the raw material. It was essential to determine the 
source of plastics and what characteristics they 
had, in order to determine possible outcomes. 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Now

Stage 1 Stage 2 Stage 3

Analysis

Research

Synthesis

Realization

• Know context
• Know people

• Explore concepts
• Frame solutions

• Frame insights

• Realize offerings

Sense intent

Stage 1 design ap-
proach goes straight 
into making

Stage 2 approach uses 
past experience to for-
mulate new intent

Stage 3 approach iter-
ates process redefining 
new possible scopes

FIG.18 DESIGN INNOVATION PROCESS

RESEARCH THROUGH 
PROTOTYPING
In this first stage, after learning specific key facts 
about soft plastic waste it was natural to dive into 
making. Exploring the different possibilities to make 
sheets that varied in aesthetic and thickness allowed 
for the discovery of new potential products that can 
be made by simply using the heat of a clothes iron.
By understanding well the process of making 

the material i can learn what are its limitations 
as well as working out the time it takes to make 
every sheet to price products accordingly. This 
experimentation allowed me to identify the way 
on which the process must happen, in order to 
produce the material efficiently and consistently 
in a production line. To see the process done for 
making soft materials below see appendix 8.

KEY FINDINGS

PLASTIC TYPES
Material selection 
is narrowed to two 
materials. The most 
readily available

IDENTIFICATION
Sound, Translucency, 
Material thickness 
and Glossiness  
are key factors for 
identifying plastic 
types.
HDPE: Matte shine, 
high pitch sound, 
Non-Translucent, thin 
films
LDPE: Glossy, low 
pitch sound, high 
translucency,  thicker 
films.

SIZE
Bigger plastic allows 
for larger products and 
faster production. Grain 
distributors dispose of 
large bags A2 - A0

DENSITY
Thicker plastics require 
less processing time. In-
dustrial plastics work best.
Hdpe usually comes in 
thin sheets.

COLOR LIMITATIONS
Not many color varieties. 
Obtaining materials 
from different sources is 
essential

LOCATION
Plastics are readily 
available within a 
4km radius of the 
manufacturing studio

CLEANLINESS 
Plastics are usually 
dirty with remaining 
produce. Cleaning 
is easy and requires 
minimum to no water, 
however it is time 
consuming.

SUPPLIERS
Coffee roasters, Grocery 
shops, Nut and Grain 
distributors are a reliable 
source for relatively clean 
materials, as it is dry 
produce.

MANUFACTURE TIME
10 mins per A2 size sheet

TEMPERATURE
Fusing at 220° Using 
linen setting on iron

PRESSURE
Pressure when ironing 
must increase when 
adding more layers.

ROOM TEMPERA-
TURE
Ambient temperature 
shock can alter the 
fusing process.

MATERIALS
Materials cannot be 
mixed to keep material 
recyclability.
HDPE has high 
shrinkage rate

COLOUR AND 
TRANSLUCENCY
Translucency of plastics 
allows for combining 
colors. Limited colors 
are no issue.

STAGE 1 
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Fig. 18 - 20. Examples of purple material made by 
combining pink and blue plastics, also decorating 
bag with a simple snowflake  cutout technique. 
Also, guitar picks made from 60 - 80 layers of plas-
tic bags fused with iron. 

Fig 21 and 22. More complex product 
prototyping like ran jackets and bike 
panniers

These ideas were sparked by what i was doing at the time and things that  I needed that I could make 
from plastics bags.
Working with the obvious characteristic of plastics, i was able to prototype concepts for rain jackets and 
bike panniers, that at the time were limited in quality due to my lack of knowledge in sewing. However 
both performed well under rainy conditions, proving a concept that later gets more developed.
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MARKET TESTING
Directly after prototyping and coming with pro-
cesses i could repeat to make a consistent prod-
uct, I started selling the products in local markets. 
This allowed me to see peoples reaction to the 
product, which back in 2012, there was little to no 
attention from the public to the growing problem 
of plastics. 

The reactions from people made me realize po-
tential for these materials as they were well re-
ceived. At the time not many people had seen 
anything made from post-consumer plastic bags 
and regardless of the aesthetic of the products 
people bought them because of the fact that it 
was made from waste. Originally  wallets were 
the first product i made and sold, as it was easy 
to manufacture and it benefited from the charac-
teristics of soft plastics by being light-weight and 
water resistant.

Fig 23 and 24. Market testing wallets and small accessories

DESIGN METHODS - STAGE 2

INNOVATON EVOLUTION MAP AND 
PROTOTYPING

An evolution map (Fig, 25) is useful to track the 
innovation peaks from the business, and to see 
what products performed best against others. It also 
defines a relationship between the market scenario 
to the innovation process. For example, in 2020 
innovation is very low due to factors like Covid-19 
which drastically reduced and limited product sales. 
On the other hand, the innovation level peaked 
during 2016 to 2018 as it was when  i learned different 
working methods with plastics through university.

2011

High

Mid 

Low

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Now

- First 
materials 
made

Innovation
level

- Wallets, 
pouches

- Messenger bags, 
Jackets, Pannier 
bikes

- Refined wallets 
and shoulder bags. 
- Stopped making 
jackets and panniers
- Running workshops

- Refined and 
expanded backpack 
design range
- Integrating new 
methods to make 
components for 
bags.
- Making refined 
pannier bags

- Refined and 
expanded backpack 
design range
- Integrating new 
methods to make 
components for 
bags.
- Transitioning to 
Online sales 
- Implementing 
better technology 
to do compression 
moulding

- Backpack  
prototyping
- Vacuum forming  
possible with LDPE 
sheets
- Compression 
moulding with HDPE 
and LDPE
- Recycling plastic 
offcuts possible
- Online shop  
platform release
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ADVANCED PROTOTYPING 

During stage two prototyping becomes more chal-
lenging as i am trying to integrate innovations 
learned. During prototyping class in second year and 
following design studios, the information gathered 
about materials and process was crucial to refine 
previously made designs and to come up with new 
ones. Revisiting the original idea was important, as 
it helped me find a new focus for the materials and 
the products i wanted to make. This time, the focus 
was making backpacks that could demonstrate the 
technical characteristics of the material by making 
an ultra-light, durable and water-resistant bag that 
has minimal impact on the environment. 

The move towards making more sustainable prod-
ucts defined the working practice, and now pro-
ducing plastic materials and products had a more 
systematic approach as to not waste materials and 
to use minimal electricity for the fusing process.

One of the approaches to maintain a sustainable 
and circular fabrication process was to make sure 
no piece of plastic went to waste, and all offcuts 
were being saved and remeltevd into other prod-
ucts.

The experimentation process was done using com-
mon household equipment such a sandwich press 
and a toaster over, which is ideal for the low melt-
ing point nature of HDPE and LDPE.

When melted, these offcuts become very soft and 
are easy to shape by hand, however the result is far 
from perfect, as the products are irregular, the joint 
is visible and lots of trimming is required. 

Using the sandwich press and small amounts of 
plastic offcuts,  I can shape, rings, plates, hooks 
and adjusters that can be used with the bags. By 
rolling the material while it is hot, i am able to get a 
consistent filament in thickness that can be wrapped 
around wooden blocks that have been cut to the 

size of the straps that are used for the bags.

This technique has been very useful to add a very 
unique touch to the products, as sometimes the 
adjusters and rings match the colours of the bag. 
Normally, backpack brands buy off the shelve 
accessories to assemble their products, however 
these components are usually standard colours like 
black, or using metal parts. 

This technique makes the product more unique 
and exclusive, and it avoids the purchase of such 
products that are normally made from new or 
partially recycled plastics.

To see the process in detail go to appendix 9. 

Fig 26 - 29. Products made from plastic offcuts used in 
backpacks and accessories.
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VACUUM FORMING

Since watching a video on Youtube to learn about 
vacuum forming for prototype class, i assumed it 
would be possible to shape my plastic sheets using 
this techniques. In the beginning, trials were made 
with HDPE and LDPE. 
LDPE proved to be the best material to vacuum 
form, as its low shrinking rate and elasticity make 
the sheet perfect to take any form when exposed 
to air suction over a mould.

Several iterations on the material were made, and 
it was determined that air bubbles in the materials 
made with the iron and paper posed problems for 
the process. The sheet must have no air pockets, 
and for this reason, a teflon sheet was used as it 
conducts the heat from the iron more directly than 
the paper, making the sheet flatter and eliminating 
any air pockets. An industrial laminator was used at 
some point to make these sheets, but the amount 
of energy it takes to heat up the machine and pro-
duce a few sheets did not make sense, and it was 
very slow. 

The idea with vacuum forming was to understand 
the limitations of the materials, and also to see how 
this could be integrated into the product. Howev-
er, the sheets on their own are a perfect material 
for any student learning about vacuum forming, 
therefore this can be another product that with a 
consistent production line could be sold to educa-
tional institutions for a more sustainable learning 
experience. 

From the experimentations, new ideas about vacuum forming (Fig 30 - 33) the cavity of bags was 
thought of, and also using the technique to create branding that was unique, these examples were 
tried on some products that were small and ideal to test the idea. 
To see a step by step process of vacuum forming see appendix 10.
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EMBOSSING

Using the iron, it is possible to press pre-made 
plastic sheets onto laser cut shapes that can transfer 
a relief pattern or writing onto the sheet (Fig 34 
- 36). This method is quick, and very easy to do 
and it opens the possibility for the decoration of 
material to a more complex level.
Also this technique has enabled the business to 
create product for merchandising as the other 
companies have requested their logo to be 
pressed on batch orders for things like tote bags or 
messenger bags that can be used as promotional 
products. 

DESIGN METHODS - STAGE 3

LITERATURE REVIEW, 
PROTOTYPING, 
EXPERIMENTATION

At the current stage of the process, I can re-
evaluate all the previous research to back it up 
with previous studies and research from other 
designers. It is important to re-establish the 
fundamentals of the business by centering them 
into a sustainable design practice and stepping 
it up from being a hobby that undoubtedly 
caught my attention and made learn a lot using 
my own resources.

The literature research explained in the Field 
of practice chapter consolidates information 
about the general field of plastics recycling 
and upcycling, as well as waste management. It 
positions my business as a potential alternative 
to contribute to the plastic pollution problem 
and it gives a clear direction on why the specific 
materials chosen for the project are adequate for 
the level of technology required that is available 
to me.

PROTOTYPING +
EXPERIMENTATION 
The prototyping process at this stage has been 
focused on developing a compression moulding 
machine that would allow me to make some of 
the previous prototyping methods in a way that 
are more efficient and consistent in results. The 
machine was built using a found 750kg car jack 
and a box made from hard wood and reinforced 

with steel brackets and plates and secured 
with10mm bolts. (Fig, 30)

After finishing the first prototype of the machine 
it was possible to employ previous methods for 
heating plastic materials but this time using the 
machine to compress plastic moulds to get a 
more accurate result. Several iterations of simple 
products like bowls and sheets  (Fig. 37 - 44) )
were made whilst taking notes on factors like 
temperature, time, weight, plastic amount and 
cooling time.

PROTOTYPE RESEARCH 
FINDINGS
The first prototypes of the machine was 
developed to test what can be done only with 
the pressure. The following tests were done to 
see if it is possible to make a perfectly flat sheets 
that can vary from 2mm to 6mm in thickness and 
be 15cm x 15cm in size. My idea is to use these 
sheets to make other product and specially to 
determine if it is possible to create LDPE sheets 
that can be thin enough to vacuum form. 

To perform these tests a data recording 
system was employed in order to determine 
the method, temperature, and time to heat 
plastics as well as the amount of plastic in 
weight needed to achieve the desired size and 
thickness of the sheet. 



4140

TEST 1

Equipment: Sandwich press and Compression 
Moulder 

Method: 
1. Folding 2x plastic bags similar to mould size 
and placing in heat press. 
2. Placing aluminium plate in heat press to heat it 
up.
3. Removing plate and placing mould on 
aluminium plate, then molten plastic between 
mould.
4. Placing mould lid on top and centering entire 
mould on pushing base of compression machine.
4. Compressing
5. Cooling at ambient temperature

Material type:  

Melting  time:  5.5 mins

Cooling time: 4 mins

Temperature:170º

Ambient temperature: 12º

Weight: 60gr

Result: The lid did not press the mould to the 
base and plastic scaped through the bottom, 
making it uneven.
The pressure of the machine was at its maximum 
creating a uneven sheet that on its thinest part 
measured 3mm. 
Clamping the mould is necessary so material 
does not push through bottom of mould with 
pressure.
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TEST 2

Equipment:  Sandwich press and compression 
moulder

Method:
1. Fixing aluminium plate and mould to pushing 
base
2. Folding 3x plastic bags similar to mould size 
and placing in heat press. 
3. Placing molten plastic inside mould
5. Placing mould lid on top and centering 
pushing base of compression machine.
6. Compressing
7. Cooling at ambient temperature

Material type: LDPE

Heating time: 5mins

Cooling time: 5 mins

Temperature:
170º C

Weight: 90gr

Result:

The mould stayed in place, and no plastic 
was spilling out from bottom. Fixing mold 
and aluminium base to pushing plate worked, 
however the amount of material seemed to be 
unevenly spread through the mould, creating an 
uneven press.

The sheet came out a lot better than the fist one, 
with a very flat and even surface. There is a 2 
mill gap between the lid and mould which starte 
to create a sort of wall for the plate. The sheet 
was incomplete missing one small corner to fill, 
however 90 grams of material seems ideal to 
create a very even 7mm sheet. 

My deduction form this test is that the gap 
bewteen lid and mould was the fact that created 
the unevenness because if the plastic culd have 
been contained in the mould, the sheet would 
have come out flat. A more accurate mould and 
guides for it are needed to be able to create a 
perfectly flat sheet.

TEST 3

Equipment:  Sandwich press and compression 
moulder

Method:
1. Fixing aluminum plate and mould to pushing 
base
2. Folding 3x plastic bags similar to mould size 
and placing in heat press. 
3. Placing molten plastic inside mould
5. Placing mould lid on top and centering 
pushing base of compression machine.
6. Compressing
7. Decompressing mould, and take out partially 
pressed materials.
8. Re heat it in sandwich press and fill with 
trimmings parts that did not reach mould wall.
9. Place material in mould and compress a 
second time.
10. Cooling down

Material type: LDPE mixed soft plastics

Heating time: 8 min

Cooling time: 5 mins

Temperature:170º C

Weight: 90gr

Result:
This method was successful in producing a 
perfectly flat sheet with uniforms thickness of 
6mm.

The technique from test 1 and 2 always came out 
with an incomplete result. This time it happened 
again the first compression came out incomplete, 
however Excess plastic was trimmed and the 
material was reheated and using trimming cuts i 
was able to fill the incomplete parts of the mould, 

and because the sheet had already been pressed 
close to the desired thickness, when compressed 
again it was easier to do filling the entire mould 
and the excess poured from side gaps. 

One thing to consider is that both bottom and 
pushing late have to have a metal base, as the 
surface in contact metal comes out shiny and 
it does not stick. The lid has a sanded pushing 
board that regardless of how smooth it is, the 
fibers eventually stick to plastic and it leaves a 
matt finish
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CONCLUSION PART I
Analyzing the general field and context of the 
plastic recycling industry gives me more reasons to 
continue with this project. It is very easy to assume 
that in general, the practice of recycling plastics is 
not sufficient to deal with the enormous stream of 
plastic waste generated every day, and it is true. 
However, understanding the industry players, 
what they do and experiencing all the hurdles that 
come with waste management, i understand even 
more that it is no easy task specially if the industry 
wants to do it at a fast rate.

I believe that waste management problem in 
general doesn’t really have much of a technological 
solution. The way global economics work means 
that the world will keep consuming more and 
more, thus disposing of materials as waste. It is 
a problem that is not only technological but has 
complex social behavior implications, as we have 
been taught the concept of landfill where we can 
throw things away. Many people around the world 
do not care or a ignorant about the problems of 
plastic pollution, and despite all of the problems 
we have the industry keeps pumping new plastics, 
and the society keeps on consuming.

My project intends to be part of the many solution 
initiatives that are dealing with plastic waste, and 
in no way it is trying to offer a better solution. I 
agree with Szaky, that upcycling is a powerful tool 
to re-purpose materials, and i believe upcycling 
soft plastics is potentially the most affordable 
method that also allows for multiple possibilities 
for creating something of higher value.

Developing and implementing a compression 
moulding into my work expands my ideas on 
potential outcomes. Now, i can use the prototype 
i made to compress molten plastic with a pressure 
of 750kg, which allows me to create other kinds 
of products. This machine has its limitations, as 
the plastic has to be taken out of the heat source, 
however 

THE NEXT STEP

The next step is to develop the techniques used 
in the tests to expand on the original method of 
ironing materials by using the partially developed  
method to shape and give texture to the flat fabrics.

Experimenting more with the compression device 
to see if its possible to use it for soft materials as 
well as hard molten plastics. Also, with vacuum 
forming could be useful to create the cavities of the 
bags and also intricate forms on the materials, or 
if embossing is possible by using laser cut stamps 
that can be used to add texture to an entire pieces 
of material with intricate  vector patterns.

The aim is to establish  and share the methods 
on how to use these techniques and develop the 
tools needed to facilitate the process upcycling 
soft plastics within the community that has already 
much valuable work on rigid plastic recycling.

DESIGN DEVELOPMENT CHAPTER IV

IV



4746

The initial research process helped me recognize 
that there is a lack of documented information 
on the potential for upcycling soft plastics. Also, 
it gave me an overall understanding of the waste 
management industry that deals with soft plastic 
and how recycling is falling short in its capacity to 
process HDPE and LDPE plastic bags specifically.

It is clear that the established waste management 
industry is mainly focused on recycling because 
it is the most established method to deal with a 
never ending plastic waste stream. However, the 
systems in place are inefficient due to the mixed 
and contaminated nature of waste. (Tom Szaky, 
2013) I recognized there is a gap in the recycling 
industry, and the identification of waste that has 
the potential to be upcycled before it goes in the 
regular recycling stream, does nto happen. Plastic 
bags fall into this category, and with my research I 
have identified soft HDPE and LDPE plastics bags 
as fully upcyclable materials that have immense 
creative potential for new products of higher value. 

The perspective on upcycling by TerraCycle has 
been my main influence to establish a concept 
for my project  because as Tom Szaky also stated, 
“Upcycling is only limited by our imagination” and 
plastic itself can physically offer unlimited creative 
potential due to its technical characteristics. My 
concept is:

To share  and further develop upcycling methods 
on soft HDPE and LDPE using readily available 
technology, whilst using a minimal energy and 
financial input.

With this concept, the methodology of upcycling 
can now be seen not only as another arts an craft 
movement but as a powerful alternative that uses 
technology to complement the current recycling 
efforts by the industry.
The design development chapter explores the 
refinement of techniques learned prior to this 
year in compression molding, vacuum forming 
and embossing soft plastics. These methods 
were partially explored and implemented on my 
products, in the form of embossed letters for 
labels, hand molded and compressed small rings 
and adjusters used for the straps, and vacuum 
formed letters on a sheet used as a pocket for a 
bag. 

Through making these small implementations i 
asked myself the design questions that prompted 
me to develop these methods further. The 
questions were:

• What if I could make small rigid sheets 
from plastic offcuts that I can work with to 
implement on my products?  

• What if I could vacuum form the main cavity 
of a backpack to create complex 3D shapes 
with LDPE materials? 

• What if I laser cut intricate patterns and make 
a large stamp to emboss a pattern on a whole 
sheet of flat material? 

 
 
COMPRESSION MOULDING

The experimentation carried out to compress 
plastics this year started by making a compression 
unit that would allowed for the compression of 
molten plastics between moulds to shape plastic 
offcuts  from sewing materials into rigid forms.

The compression device was assembled using 
hard wood for the frame and a found 750 kg car 
jack to do the compression force. The device was 
bolted with 10M bolts and nuts, to create a square 
frame that was strong enough to resist the upward 
pushing force from the jack.

The device worked well to generate a great deal of 
pressure on amounts of plastics where previously I 
found impossible to compress using only clamps.
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But the device needed a lot of tweaking for it to 
work right. Specially because I was using mainly the 
sandwich press as it is the fastest and most energy 
efficient way to melt soft plastic on the spot.

I had a lot of trouble getting a perfectly flat sheet, 
and it was always uneven.

Compression moulding needs strong moulds that 
can bear the pressure of the jack. My mould were 
made of wood and steel brackets, but they were 
not strong enough to hold the pressure.

I began to think that maybe I should not explore 
compression moulding as it would be a very 
expensive process to get  metal moulds milled at 
the same time as tweaking the compression device 
so it works properly.

 
 
 
 
 
 
 
 

VACUUM FORMING

The development for the vacuum forming process 
started with making LDPE materials that were 4 to 
8 layers in thickness to be able to withstand the 
heat from the machine without melting down or 
braking. (Fig 50-52)

Also, making wooden moulds that were 16cm in 
height which is equivalent to the width of the cavity 
normally used in my backpacks.

The moulds were made using scrap wood found 
at B100, and limiting the size of the mould to the 
size of the vacuum former. Using a bigger vacuum 
former would have been possible, but due to 
restrictions, I booked time at the workshops that 
were available and suited my availability.
The majority of the materials worked really well, and 
the height of the moulds seemed just enough, as 
there were signs the material were over stretching.
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The coloured materials seemed to work the best, 
as for the clear materials seemed to be too weak 
to withstand the heat. 

I also feel the materials may be different. It is very 
hard to tell the difference between LDPE materials 
that are found unlabelled. My reasoning is that 
LLDPE  (Linear low density polyethylene) is also 
used and sold as LDPE. It is a much more flexible 
version of LDPE which could explain why materials 
made using the same amount of layers and 
vacuum forming time had very different results. 
This happened specially with clear plastics.

Later I created a different mould to give a more 
interesting look to the final material, and also to test 
if later, with sewing there would be any limitations 
to the material, if it would hold its shape even if 
turned inside out which is necessary when sewing, 
as well as seeing if the sewing process would be 
cumbersome due to the 3d nature of the material.

The last mould gave me the idea to make another 
mould using geometric solids that could give 
a distinctive look to the material. I realised the 
possibilities to shape the materials would only be 
limited by my ability to make moulds.

EMBOSSING

The developing of embossing stamps to specific 
texture patterns to flat plastic sheets started by 
laser cutting vector patterns drawn in Illustrator.

I draw a lot of inspiration for my work from nature, 
and when designing the patterns I wanted to add 
tactile features to the material that would not only 
be visually appealing 
but it may remind the 
user of other textures 
found in nature.
The first attempt to 
laser cutting was a 
set of curve lines very 
close to each other 
that would resemble the texture of a shell.

The size of this pattern stamp is 32 x 42 cm, and my 
goal was to see how the method would work, and if 
there would be any limitations to the method due 
to the size of the stamp as well as the temperature 
required to achieve a well defined texture.

With this first development I proved the idea that 
intricate patterns can be embossed onto sheets by 
ironing the sheet over pattern stamp and pressing 
with a  soft cloth or cushion so the plastic is partially 
pushed through the pattern gaps. 
Once I knew this method worked with an A3 sheet, 
I started thinking bigger and thought I could 
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potentially repeat the same process over an entire 
sheet of plastic that can be 50 x 80 cm, which is the 
bed size of the laser cutting machine and roughly 
the same size as the biggest plastic sheet I could 
make.

My inspiration for the next patterns came from 
researching about embossing and how the 
technique is applied on leather materials. This 
made me realise that my plastic materials have very 
similar attributes to leather and they both can be 
treated to produce similar effects on the materials, 
except that working with plastic bag waste is a lot 
more sustainable and also repairable. 

Looking more into patterns I looked at the work of 
Louis Vuitton and his use crocodile leather for his 
bags. This prompted me to search for embossing 
leather techniques that could be useful on plastic 
materials

Also, I have had a fascination with the work of M. C. 
Escher and the optical illusions he created, threfore 
I created a wavy pattern of lines that creates the 
illusion of depth due to the lows and highs of the 
waved line. My aim with this pattern is to portray 
the element of water or air through lines and also 
to see if the optical illusion that it creates can be 
transferred and seen on the plastic materials.

METHODS OF TESTING, EVALUATION AND 
VALIDATION - CHAPTER V

V
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COMPRESSION MOULDING - 
TESTING

During the development stage, I came to the 
conclusion that compression moulding was 
a potential method to create other types of 
products, but it required a level of accuracy that 
the compression device developed did not meet. 
Also, it requires very strong moulds that could 
withstand the pressure of the carjack, and ideally 
these moulds would be made from aluminum, 
but the cost and the effort that this would take 
is not practical compared to the outcomes  can 
achieved with such small compression machine.

Even though, the machine did not work well, I 
still did many tests that allow me to understand 
how the machine could perform better. Also, 
considering the inaccuracy of the machine, I 
worked my way around the problems to attempt 
to make a consistent thickness in the material. 
To create an even sheet, it was necessary to melt 
and press materials, then reheat and compress 
again. 

This method took a long time, and still was not 
very accurate. The best result I could get was this 
small tray made from LDPE, which took three

attempts of remelting and pressing the material 
until there was no gaps.

I also tried using metal cake moulds to try and 
shape a bowl, but the moulds were so thin that 
they deformed when pressure was applied. 
I started to conclude that there is a lot more 
that I need to do to get proper results from 
compression moulding. However, there was 
one more thing I wanted to experiment with. In 
previous experimentations, I created materials 
using patchwork techniques that allowed me to 
re-purpose plastic offcuts an turn them into a 
usable material again. 
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I thought maybe I could cut the previously made 
hard sheets into squares, and then join the 
squares using soft material of the same type. In 
the tests i used LDPE rigid sheets as well as LDPE 
soft material.

EVALUATION

After many attempts I concluded that I did 
not want to try much more with compression 
moulding. However, it did allow me to 
understand the process a lot more, and 
regardless of the accuracy, it is a method that can 
work, and it is a very practical way to put plastic 
offcuts into use.  

OBSTACLES

The compression device needs to be developed 
further, and improvements need to be done in 
the way the pushing plate goes up, also the way 
the materials are heated needs to change as 
to maintain the temperature of the mixture for 
longer.

• There needs to be rails that can hold the base 
flat so that if pushes the material evenly. 

• The moulds used to shape  the material also 
need to be heated, as the materials cool down 
to ofast, specially HDPE when removed from 
heat press and transferred to compression 
machine.

• Moulds are very expensive to make. It is 
possible to make perfectly sanded wooden 
moulds to make flat surfaces, but with the 
pressure , molten plastic specially LDPE can 
get stuck in the fiber grain of the wood.

• The original compression methods to make the 
components of the bags are more effective, 
even though the outcomes may not be 
perfectly even but at least they are functional. 

VALIDATION

Compression moulding techniques are best 
done by hand and applied on small components 
for bags. The compression machine works to 
compress molten material into colourful sheets 
and potential rigid products, but a much more 
precise machine, moulds and process are 
required to make finished products that can be 
employed with my current products. 
In conclusion, the machine was useful to shape 
plastic offcuts into predetermined forms, but 
it cannot be applied to my current work. More 
iterations will be done, as it is a process that 
could be useful once I have the appropriate 
machinery and moulds.

VACUUM FORMING - TESTING

The vacuum forming experimentation started by 
making the materials. Before this year, i used to use 
architect’s tracing paper to fuse layers of plastic as 
this paper comes in large 
format roll that are as big, 
or bigger than the plastic 
bags I collect.

To make the vacuum 
forming sheets I now use 
a Teflon sheet that lasts for 
longer and it offers much 
better heat conductivity 
than paper. The only down 
side is that it s not possible 
to see what happens to the 
material until the Teflon sheet is peeled off. This is 
one of the advantages of paper, and regardless 
paper is still used in my process as the format for 
the Teflon sheets has limited sizes that are smaller 
that the plastic bags used.

The first tests were done with the thinnest materials 

starting made with 4 and 6 layers of the yellow 
plastic which on its own, it is a very think material.

The test with 4 layers worked fine but the material 
was stretching too much in the end, and some ribs 
were formed on the side. The test with 6 layers 
worked the best, the material stretched evenly 
without any visible ribs or overstretch signs.

Having two of the shapes in the same colour gave 
me the idea that they could be used together to 
make the overall shape stronger and also to embed 
things in between, like reinforcements, padding or 
even adding internal pockets that can be hidden 
from view.

This first attempts were put to the test using the 
sewing machine. This was a good opportunity to 
test the strength and malleability of the material.

I had trouble making a straight cut of the cavity 
because the materials were too flimsy without 
the mould. I also tried to put the formed cavity 
back onto the mould to cut it against the wood, 
but it seems i extracted the cavity too early from 
the mould after vacuum forming so it shrank, and 
while forcing the cavity on the mould it ripped in 
one corner.

In the first attempt, I implemented the idea of 
adding padding in between the two layers of 
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vacuum formed materials. 
Adding padding in between layers gave a good 
integral structure to the cavity, however, i noticed 
that the inside cavity should have been slightly 
smaller. Because it is the same size as the outer layer 
the inside piece did not fit that well, and because 
it had extra-bulk from the padding material, the 
sewing was inaccurate misshaping the bag. 

To cut the blue back panel for the bag was also 
problematic. I used the mould to cut the pattern, 
but because the vacuum formed cavity shrank in 
the process, the back panel was to big, so when I 
sew it together, I had to trim excess material. This 
misshaped the bag a lot, and I concluded that the 
back panel pattern must be made and measured 
according to the cavity once it is made, and the 
wooden mould is not a good reference point to 
make the flat patters, unless maybe, I let the cavity 
cool down completely before removing the mould 
after forming, so the edge of the material keeps 
the same diameter as the moulds.
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Experimenting with other coloured LDPE 
materials, I noticed that the more layers a 
material has, the more cumbersome the vacuum 
forming process is.

For example the blue LDPE materials are a lot 
thinner, and the material has to be composed of 
8 to 10 layers of plastic. When ironing so many 
layers, air bubbles form and as the layers are 
fused, some of these bubbles remain in between 
the layers. This causes problems when the sheet 
is heated in the machine, as the air trapped 
expands with the heat and makes the bubble 
pop. 

I learned that the time required to heat up 
different types of plastic varies. And for example 
in the turquoise plastic sample, the colour is 
achieved by combining a green and blue plastics 
which differ in thickness. The process did not 
work,so It is important to use the same materials 
when vacuum forming, so the sheet melts evenly.

The last mould was used to test how the plastic 
would mould around irregular surfaces and 
creases. Ideally, I would like to make intricate 
3d shapes that demonstrate the potential for 
these materials to be shaped in complex ways to 
achieve unique a unique aesthetic that has not 
been attempted before using plastic  bags.

I learned that the decorative stencil patterns can 
be also be used for vacuum forming materials. I 
was worried that the stencil may disintegrate as it 
is only one layer of material, but it proved to work 
well as when the sheets are ironed properly, all 
of the layers become, reacting to the heat as one 
single layer.

Learning this gave me more ideas about the 
potential for vacuum forming. Knowing that I 
could use intricate patterns on the materials and 
then shape them into complex forms allowed me 
to understand that the process of producing the 
materials can reach a higher level of complexity, 
that not only required the understanding of how 
to make the material, but also it requires a good 
understanding in making molds that would work 
on the vacuum former.

I had limited access to the workshops, and ideally 
I would have liked to create more molds, and 
to try more things with vacuum forming, but the 
situation with COVID-19 made it harder to do 
more experimentations. Therefore, the testing 
process with the vacuum formed materials 
focused on how and what is needed for sewing 
these shaped materials into a backpack. From 
the first try, I knew I had to pay attention to the 
diameter of the cavity edge so the back panels 
can fit properly without having to trim excess 
material.
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Applying what I learned from the first attempt 
of sewing the cavity, I made sure to measure the 
edge of material before and after sewing the 
zipper, as it is what changes the original diameter 
of the cavity.

The sewing came out a lot better, but even 
measuring after every step, the back panel size 
was still to big forcing me to trim excess material. 
The overall shape of the bag is fine, but to repeat 
the process later, I would need to create a pattern 
that is the exact size, so there is no obstacles in 
the sewing process.

The feature of the vacuum formed cavity is hardly 
noticeable by people that are not familiar with 
sewing, however in terms of time having the 
cavity already shaped reduces the sewing time 
significantly. In terms of functionality it does not 
perform any different from other bags, but it 
looks more intricate. However with other types 
of molds it may be possible to shape specific 
cavities  for things like a phone or water bottle.

After testing the sewing potential for the blue and 
yellow cavity, I tried sewing the other shapes that 
had a more complex look. 

The higher and thicker the cavity is, the more 
difficult it is to sew, specially because the bags 
have to be sewn inside out and then turned. For 
this specific cavity the sewing worked fine, however 
the cut corners were difficult to pass under the 
machine, as the angles were too sharp. 

Also, when putting a zipper around the edge for 
the third time I notice that the edge of the cavity is 
the weakest point of the material, and things like 
removing the cavity from the mould stretches the 
edges. It is important to measure before and after 
every sewing step to make sure the front cavity 
matches the diameter of the back panel including 
seam allowances.

EVALUATION

POSITIVES

The creative potential of this technique seems 
to be only limited by my ability to make moulds 
and my own imagination. As plastic can take any 
shape it is only a matter of learning how and when 

to apply this technique to employ it in making 
products.

• The equipment necessary to vacuum form can 
be accessed or made easily. 

• Infinite creative potential for shaping flat sheets 
into complex forms.

• Making moulds is relatively easy  to make 
depending on complexity.

• Visually appealing and unique material aesthetics 
that are exclusive to this process.

WHAT IS NEEDED

• Materials must be well bonded and thick enough 
to withstand the suction of the machine. 4 layers 
of relatively thick LDPE is the minimum thickness 
of all the materials tested that worked. Anything 
less is to flimsy.

• Convex moulds are preferred to shape, however 
the soft nature of the material allows for a level 
of convexity on the moulds.

• An industrial vacuum former may be needed to 
process large moulds.

• For a home based project, a toaster oven and 
a handmade vacuum forming unit can work for 
small objects.
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CAN IT BE IMPROVED?

• More developments and learning in mould 
making could be useful to improve the outcomes, 
however using technology can facilitate this 
process by modelling moulds in CAD and 
producing them using CNC technology.

• Using a bigger vacuum former machine would 
allow shaping bigger cavities that increase the 
angles on corners so materials can be sewn 
easily.

WHAT DOES THE IDEA LACK?

The idea of vacuum forming soft plastic waste 
lacks on empirical information that can be utilised 
by other people to access this method. Most if 
not all the information available on this technique 
explains the method using rigid materials such 
PETG, acrylic or HDPE,  which is the common 
approach to process these plastics.

WHAT CAN PREVENT THE SUCCESS OF THIS 
IDEA?

The last experimentations where performed using 
an industrial vacuum former. However, I do not 
count with this piece of machinery at my studio, 
apart from the small suction unit I created that works 
with the vacuum cleaner and a toaster oven as the 
heat element. Not having access to the machinery 
required may prevent me from using this technique 
to its full potential, and its application may be 
limited to small products.

OBSTACLES

• Accessing vacuum formers in maker hubs is 
difficult as this piece of machinery is used for 
very specific purposes. This may be an obstacle 
for making bigger things.

• Colour choices may be subject to LDPE 
material availability. 
 
 

VALIDATION

It is indeed possible to vacuum form large cavities 
with upcycled LDPE plastic waste. The material’s 
technical characteristics offer a plethora of 
opportunities to shape flat sheets into 3D forms 
that can take virtually any shape, as long as it 
follows specific vacuum forming principles.

Using an industrial vacuum former validates the 
usability of soft LDPE plastic waste materials as a 
medium to employ this technique in the making 
of products.

Being able to sew the shaped materials adds 
another method and level of creation that  can 
be implemented in my 
product range.  

This technique has 
also the capacity to 
shape specific areas 
or components of an 
object. For example, we 
did an experiment with 
a fellow cobbler who 
identified a potential 
use for this technique by vacuum forming a shoe 
last and then cutting it into a flat parts that can 
later be sewn. This technique was very helpful to 
shape the front and back of the shoes which are 
normally shape by sewing or treating wet leather.

The application of this method at this experimental 
stage validates even more the applicability and 
functionality of the materials and the method to 
give 3D form to a flat sheet of waste plastic material.

EMBOSSING MATERIAL - TESTING

Once I had the laser cut patterns in a large format, 
I was able to start experimenting if I could emboss 
large pieces of materials.

The initial tests using letters to make label tags 
and later experimenting with the A3 sized pattern 
helped me understand that the method works in 
order to give texture to flat sheets using vector 
patterns drawn in illustrator. Also, it allowed me to 
identify the method that could work to make sure 
the pattern texture is even and has good definition. 

The method works really well to give a 3d texture 
to the materials and the method is fairly simple. 
It only requires pressure over the materials when 
they are being heated so the material tries to go 
through the holes of the stamp, thus creating the 

relief on the materials. The harder the press the 
more definition the pattern has, though the sharp 
edges of the MDF may cut the material if it is to 
thin or pressed too hard.

Laser cutting is widely accessible nowadays and it 
is possible to get patterns made to order. However, 
laser cut stamps are not essential as the pattern 
stamps can be made using a variety of methods, 
even just using ready made flat objects where the 
plastic can be heated and pushed against to create 
the emboss. Laser cutting allows for the creation 
of complex vector patterns but the method is not 
limited to this technique to be able to emboss 
textures onto materials.
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This technique is probably the most 
exciting development I have achieved in my 
experimentation with plastics so far, because it 
allows me to decorate the material not only with 
3d textures but with what ever pattern I want. 
It has been a goal and research objective to try 
and print or embed my own illustrations onto the 
plastic sheets. With this method it is now possible.

The concept of giving a 3d texture to flat sheets 
with embossing has now been proved, and all there 
was left to do is to sew some sample products using 
the embossed materials. This was done in order 
to determine if the raised patterns would interfere 
with the sewing to see if the patterns would lose 
definition when bags have to be turned inside out, 
as the materials tend to go through some stress 
when being  folded.

Testing the embossed materials under the sewing 
machine was very satisfying. The soft nature of the 
materials makes the pattern bumps soft as well, so 
it does not interfere with the sewing process, and 
once materials have been shaped and set using 
heat, it does not matter how the material is handle 
or if the protrusion is pushed in, the pattern does 
not lose shape.

EVALUATION

POSITIVES

• Infinite possibilities of creating pattern designs 
using vector illustrations.

• The method is simple and effective.
• It works on both HDPE and LDPE materials.
• Laser cutting is not essential to create pattern 

stamps.
• The make has full control over the pattern 

definition depending on how hard or soft the 
material is pressed.

• It can enhance the aesthetic of plain colour 
materials.

• It adds more value to the basic method of 
making flat sheets from soft plastic waste. 

CAN IT BE IMPROVED?

• The method is fairly simple and being a 
handmade process it performs as best as it can 
be. Potentially developing a tool to replace the 
cloth that is used to push the material can be an 
improvement, but the advantages of the cloth is 
that it can be folded as to increase or decrease 
the amount of layers that push against the stamp
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• An improvement can be that when making a 
large sheet, the process could be done by two 
people, one that irons and the other pushes, as 
doing it in on my own was exhausting as it is 
required to push with the iron and the cloth at 
the same time.

• Possibly using or devising a bigger iron or 
heating plate can speed up the process 
and potentially add weight so that no 
pressure has to be added while ironing. 

OBSTACLES

•  Not having access to a large laser cutter could 
limit the size of the stamps therefore the size of 
the materials

• Embossing a large sheet can be exhausting 
for only one person to do. Being alone while 
doing the process can drastically affect the 
speed and the definition on the pattern. 

WHAT ARE THE OPPORTUNITIES TO CAPITALISE 
ON THE IDEA?

• Unique complex patterns can increment the 
value of the raw material as well as the final 
products. Considering that an initial investment 
was done on the stamp, the process of making 
the sheet is essentially the same. 

• Unlimited creative potential using vector 
patterns allows for creating specific logos or 
branding. This can be used in merchandising

• Endless creative potential by having a never 
ending stream of raw materials.

VALIDATION

It is certainly possible to add a predetermined 
3d texture pattern to LDPE and HDPE materials. 
The method is simple, yet effective in a way that 
it enhances the visual characteristics of plain 
coloured materials.

Seeing embossing techniques applied to leather 
validates this process even more, as my goal is to 
introduce soft plastics as an abundant medium for 
product manufacture which can be manipulated in 
similar ways to commonly used materials used for 
making bags.

It is a very accessible method that anyone working 
with soft plastics can use to embellish and add 
their own creative input. 

This technique validates further the huge potential 
of upcycling plastic bags, as now it can be seen 
as another material to which common industrial 
processes of manufacture can be applied. I believe 
this method makes the technique of upcycling 
soft plastics a more credible and powerful tool to 
use plastic waste as a medium for production and 
fabrication of sustainable goods that can have a 
much higher value than many of the products and 
materials that are made using a simple cut and 
sew process.

DESIGN OUTCOMES - CHAPTER VI

VI
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CLOSING THE CIRCLE

The outcomes of the project close the circle of an 
experimentation process that I started a decade 
ago with ironing plastic bags. 
With this year’s research and material exploration, 
the process of upcycling LDPE and HDPE films 
literally takes another form.

My outcomes are products and examples of 
materials that showcase the application of the 
different methods and tools developed through 
DIY methods shape and to add texture to the 
original material. 

The process of making this products was very 
satisfying because it really opens a new wave 
of ideas that can be transferred onto the plastic 
materials, and also pushes me to learn about 
new things like moulding skills which for vacuum 
forming and compression moulding are essential. 

THE UPCYCLING PLASTIC BAGS 
MANUAL

My research determined that there is not much 
information available on upcycling plastic bags 
specifically, apart from the basic methods of ironing 
layers together. Much of the information out there 
to re-purpose plastic is based mainly on recycling 
methods that require machines to do the job.

I decided to create a basic manual that can be a 
starting point for other makers that are keen to start 
using plastic waste as a medium for manufacture. It 
is a basic compilation that contains a summary of all 
my developments to date with plastic bags.

The manual includes 32+ pages of basic step by 
step processes, photos and information,  that 

provide the techniques to manipulate, decorate 
and shape the plastic materials.

It contains plenty of material that explain the 
processes plus QR codes and links that the reader 
can scan to watch online video tutorials for each 
method.

My idea is to demonstrate how useful 
polyethylene bags can be to create many things, 
by demonstrating the technical properties of the 
materials through different methods, and thus 
encouraging other creative people to include these 
materials and techniques into their arsenal for 
making new things. 

There is plenty of materials that are being disposed 
right now, and many more that are stockpiled, in 
landfill or littering the environment.

I intend to refine this manual in the future, as 
the new techniques of compression moulding, 
embossing and vacuum forming are new, and there 
is a lot more to discover about these methods and 
how they can be applied to make new things and 
re-purpose more plastic waste in the most creative 
ways.

To access the manual, click the link below that will 
take you to my website where you can access the 
link for a PDF file.

 https://www.aoracreo.com/about-5

 https://www.aoracreo.com/about-5
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COMPRESSION 
MOULDING
My research at the start of the year was focus on 
developing tools that would allow me to develop 
other products. Therefore, I made the compression 
device which helped me compress hot materials 
into shapes using moulds.

My conclusion about this device was that it can be 
useful to recycle the offcuts from the sewing process 
into hard sheets that can be cut and remelted to 
form other components, however to get accurate 
results, metal moulds are needed and these can 
be quite expensive.

Despite the device not being very useful for 
compression moulding without proper mould, the 
device can still do compression forces that can help 
me shape soft materials.

I realised, that the device could help me shape 
cavities like a would with vacuum forming, except  
I need a positive and a negative mould that can 
compress plastic sheets and fold corners. 

Essentially, it can have the same application as 
vacuum forming, except that it does not stretch and 
expand the materials, it creates folds on corners, 
which can make the material gain some structure, 
however this technique only works well with shallow 
cavities.

APPLICATIONS FOR COMPRESSION 
MOULDING

THERMOFORMING SHALLOW CAVITIES

The use for this method in the context of my studio 
and product making can be useful in the same way 
as vacuum forming to save sewing time by shaping 
corners, cavities or pockets that would normally 
require extra material and sewing time. 

RECYCLING OFFCUTS

Using moulds, the offcuts from the sewing process 
can be melted and compressed to form other 
products or base materials that can be the starting 
point to create other products. In my experience  I 
have been able to turn these offcuts into handles, 
hooks, rings, adjusters by using hand moulding 
techniques, however the surface of these products  
is never smooth and it is irregular. With the 
compression device it is possible to get a more 
accurate surface finish that can improve the visual 
aesthetic of the products.

At this point, there is not many other applications I 
can think to use this method in my current context, 
however it may be useful for people that have 
easier access to moulds or that can benefit from 
the basic function of shaping flattening materials 
and shaping cavities.

OUTCOMES

The products I made using this technique focused 
on shaping shallow cavities for specific products 
and creating components for other bags.

A simple but effective example was making laptop 
sleeves. Normally, these are made using three 
pieces of material, front and back panel and a side 
band that would provide the volume.

Using two metal cooking trays that have a depth of 
1.2 cm,  I was able to compress the soft materials 
to shape the tray form, so that I only need the front 
and back panel pieces to sew the sleeves, as the 
volume will be provided by the expansion of the 
material.
This is a pretty important development as the 
production of this small products can now be made 
faster and also the moulds for this shallow cavities 
can be more accessible to make with sheet metal 
or even reinforced cardboard as the soft material 
would mould easily.

Thermo-formed 12” Laptop sleeve 

It is a minimal and hardly noticeable application on 
the material, but creating a 1.2 cm raise on both of 
the faces really makes a difference in the time re-
quired to make this products. 
It also allows for shaping HDPE materials which pre-
viously in the tests, the material did not work.

This is due to the thermal expansion properties of 
LDPE which are much higher than HDPE, however 
in this case of a shallow cavity, it works perfectly and 
it could potentially be used with deeper moulds. As 

previously tested, metal moulds provide a better 
finish to the material, and cooking trays come in 
a variety of sizes and depth and in shapes that fit 
with each other. This can be a good way to access 
affordable metal that can also be modified to create  
more than the tray shape. 

There are also ways to shape sheet metal using 
wooden moulds. This is an area that I have never 
explored, but by making this experimentations and 
products many idea come to my mind about making 
two part fitting moulds. 
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Handle bar tube bag

Similar to the laptop sleeve, this is a subtle example on how the thermo-forming procces can be applied..
But this time the mould is a lot deeper and has a draft angle that with sewing it would be tricky to obtain 
and incredibly fiddly to assemble without mistakes.

I thought it would be useful to create the side cavities of the a tubular bag for my bike. In the Photos the 
bag is stuffed to the limit using a jacket. The side cavities not only provide more space but also look more 
aesthetically pleasing than a flat side, which would have been my approach if I it meant I had to create a 
pattern to work out the angle. 

The tube bag used 6 layers  or three thick HDPE plastics decorated with a single layer of white HDPE that 
disintegrates as it fuses with the heat applied. It weighs 56 grams and it takes half an hour to make. 

Thermo-forming using the compression device and the iron to heat the materials is a very effective way 
to   apply 3D shaping to the materials that can reduce the amount of sewing, however it may be difficult to 
achieve more complex shapes than what is possible to fabricate with found moulds or potential new ones 
made from other materials.
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VACUUM FORMING
The final outcomes using the vacuum forming 
technique on LDPE materials are a series of bags that 
have the front panel cavity moulded using different 
shapes, to either create a decorative or functional 
feature.

Using this technique on waste materials is certainly  
something new as this methods are normally carried 
out using new materials. 

Being able to make the material by hand offers more 
options to the maker, as the materials can be made 
thicker using more layers that produces a more rigid 
result, that could be used for other applications. 
However, that is the common use for semi rigid 
products, applying this technique of shaping materials 
can be innovative in the fashion world, and are also 
very affordable as the materials are readily accessible.

APPLICATIONS OF VACUUM FORMING LDPE 
PLASTIC WASTE

Being able to shape materials accurately not only 
expands the possibilities of what I can do with 
sewing, but also gives me ideas on more potential 
applications for the materials not only in the context 
of my product but also in the context of another 
potential user who can benefit from the accessibility 
of the materials and methods to process waste into 
products.

Just like people use wood, or metal, or glass to make 
things, with easy access to information to manipulate 
plastics and the material itself, waste LDPE plastic 
bags can be a very useful and affordable way for 
people to make things.

EDUCATION

Vacuum forming is a skill that we learned during 
prototyping class in first year using ready to go 
PETG materials provided by the teachers, but most 
likely these materials were new and manufactured 
somewhere else. 
Vacuum forming with plastic bags could be taught in 
educational institutions that are teaching prototyping 
methods, as a medium to learn and have access to 
materials without having to worry about the costs.

PACKAGING

One of the most common applications for vacuum 
forming is for packaging, and we find the in the form 
of strawberry punnet or meat trays, however with the 
new regulations and trends in sustainable packaging, 
I can think of possibilities to use this technique to 
package some other type of sustainable products.

OUTCOMES

The first products I made was a laptop bag decorated 
with a texture of irregular blocks made from wood 
offcuts from discarded materials at B100 workshop.

The definition of the block shapes on the material 
worked really well, it produced a cavity of 4cm deep 
which is later extended with more pieces of flat 
material and sewing. 

The moulded material retains its soft features and 
can be used with no problem with sewing as the bags 
have to be made inside out and the turned, which 
could be harder if the material is stiffer.



7978

GREEN BLOCKS - LAPTOP BAG

Double compartment and lightweight day pack 
made from used coffee bean transport bags.
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My idea with these outcomes was 
to create unusual bags that can 
push the limits of the materials. For 
long, I thought that decorating flat 
sheets was the way to re-purpose 
was plastic materials, but now 
thinking about how I can shape 
them is a much more interesting 
way of approaching the materials. 

In my experience selling bags, 
the more unusual and weird the 
materials are, the more attractive 
they look to people. Bags have a 
very simple function which is to 
carry stuff, but when this function 
is presented in an unusual way, 
customers are more likely to buy 
the products.

The plastic materials can be very 
lightweight and vacuum forming 
can reduce the amount of sewing 
needed to make a product as it 
can shape its main cavity. I made 
this frame bag for my bike.

The weight of these materials 
may be a good selling point foe 
making products and accessories 
for riders. This frame bag is 200 
grams lighter than other brands 
that feature similar capacity. 
The material certainly has some 
characteristics to offer that not 
many people that do sewing 
seemed to have benefited from.

This is a good example of how 
not only how the vacuum forming 
technique can be beneficial, but 
mainly the use of LDPE waste to 
use it to make products.
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EMBOSSING

This is was probably the most enjoyable process 
to do as it required me to do illustrations that were 
later turned into vector patterns.

The first outcomes for this technique are a series 
of embossed materials made using  3mm laser cut 
MDF planks that work as a base platform to iron the 
materials an transfer the patterns onto the sheet 
by pushing the material through the cut outs.

This technique is very achievable now that laser 
cutting services are widely available, however it is 
not only limited to this method to produce stamps 
as flat wooden shapes can be bough or made 
using conventional methods.

This method works best on LDPE materials as its 
higher thermal expansion properties allow for the  
plastics to stretch and have a better definition 
of the pattern. It is possible to emboss HDPE 
materials too but smaller size sheets. The shrinking 
that happens with this material makes it  very hard 
to maintain the sheet flat and avoid warping due 
to the heat. Therefore, embossing is limited to A3 
size sheets, which Is roughly the area size where I 
can apply pressure using my hands. 

The technique can be done using the negative or 
positive cut outs, producing either an Emboss or 
Bevel effect where textures can protrude or appear 
indented on the materials.

The original application that made me think of 
embossing entire pieces of materials was making 
small label tag to brand my products, instead of 
buying new ones made from different materials. 

APPLICATIONS OF EMBOSSING SOFT PLASTIC 
WASTE

MAKING PLAIN COLOURS INTERESTING

There is a lot of plastics I collect that come in plain 
colours which sometimes can make it hard to come 
up with products that are aesthetically different. But 
now, embossing plain colour materials gives me a 
new perspective on how to use emboss to match 
the visual properties and colours of the materials. 
For example, I used the wavy pattern on blue 
materials, to represent water and the unfortunate 
but intrinsic connection there is between plastic 
and this element.

MERCHANDISING

Being able to make my own labels I thought it 
could be useful to promote this feature so that I 
could make branded products for other people.

There is certainly some limitations to the laser 
cutting technique as not every logo can be 
made into a stencil type of stamp. However, the 
possibilities are wide and so far I have had some 
interest form other businesses thinking how they 
can give merchandise away using a sustainable 
product.

ART

Just like embossing a logo, now I can transfer 
artworks that lend themselves to be laser cut.
This can be a good way to promote this service to 
people that want to feature their art on functional 
products.

For me, it opens endless possibilities to create 
themed designs that can be seasonal or limited 
edition, to add exclusivity to my design.
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What is new about these outcomes?

Methods like embossing and thermoforming are 
common methods used with plastics and other 
materials. The methods are certainly not new, 
however their application on savaged plastic bags 
is, and the process to achieve accurate results 
with these materials requires an understanding of 
the characteristics of the polymers in use and the 
methods on how to do it.

Therefore, I also developed a basic guide with 
short video tutorials about how the following 
outcomes and procedures to share with the public 
that is also interested in learning how to use soft 
plastics as a medium for creation.

The guide will be available as a digital file that 
people can download  for free or donation, and 
it is accompanied by QR codes that link the user 
with the video tutorials on every process.

How does this outcome benefit the 
maker community?

The community that has been working with soft 
plastics has not had an evident evolution from 
the method of making and decorating flat sheets 
for sewing products. This is mainly due to its 
effectiveness, and in places where there is cheaper 
labour, it is easy to find workplaces that have a 
strong  workforce that use this simple method but 
can actually have a high turn over of plastic waste.

Learning these new methods to decorate the 
materials can increase the level and quality  and 
innovation of craftsmanship to make products from 
plastic bags, as there can be a more personal art 
contribution from the maker that can be imprinted 
onto the fabric, and a more complex approach to 
using the materials.

Do this developments meet the 
design criteria?

ACCESSIBILITY  TO THE METHODS

The initial method of using the iron is the simplest 
way to re purpose plastic bag waste into something  
functional. A regular iron from Kmart costs 8 
dollars, an a A2 size or bigger Teflon sheet can 
be bought easily online and it cost around 15 to 
20 dollars. Combined with the use of electricity 
which nowadays can be obtained for free using 
solar panels, an inverter and a battery, upcycling 
plastic bags can be done virtually anywhere with 
this initial  pieces of equipment. 

The results of my research determined that the 
methods employed to improve this original 
technique do not require to much investment 
either to shape and mould the material. 

For embossing, laser cutting services can be 
accessed online at reasonable prices. The cut outs 
can be used many times however it is not essential 
to use laser cutting. 
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For vacuum forming, a suction unit can be made 
easily using a wooden box with a grid of suction 
holes and the opening for the tube of a regular 

household vacuum cleaner.

And for compression moulding, the device I made 
used found hard wood and an upcycled 750 kg car 
jack that is the source of pressure. 

Even if bought new, the materials to make this 
piece of machinery for this size won’t go over $200.

This device will last a long time, and it can be made 
easily. There is many tutorials from other makers 
that show how to make this piece of equipment, 

and there are even more advanced versions that 
have heated plates made by the precious plastic 
collective, which can take the method to another 
level.

IMPROVES CURRENT PROCESS

The new methods explored to shape plastic 
materials can improve the level of complexity and 
visual aesthetic that the final product as well as 
offering new possibilities to explore other kinds of 
products that benefit from the characteristics of 
HDPE and LDPE soft materials.

It gives more freedom to the maker to add their 
own artistic input to the materials and eliminate 
the boring aspects of using plain colour materials, 
by using texture and 3D patterns to decorate the 
material, as well as reducing the time of sewing for 
specific parts of some products.

PROMOTES THE USE SOFT PLASTIC WASTE 
AS A MEDIUM FOR MANUFACTURE

Presenting HDPE and LDPE  plastic bag waste 
in the form of visually appealing  and functional 
products, that also share similar manufacturing and 
embellishment techniques to common materials 
like paper or leather, can attract people that use 
other mediums to make art and design  to use soft 
plastic as an alternative material that has incredible 
technical properties that offer unlimited creative 
potential in the form of soft or rigid goods.

So far the initiatives in the DIY community working 
with plastic waste have focused on working with 
rigid plastics due to the work of Dave Hakkens 
that shared open sourced plans for machinery to 
recycle plastic at a small scale, and there needs 
to be more information about the power of this 
simple techniques that if employed by many other 
businesses and individuals, the impact can result 
in the diversion of thousands of tonnes of soft 
plastics from landfill or even reaching reclining 
facilities..

HOW CAN A SIMPLE PROCESS BE SIGNIFICANT 
WITH SUCH A MASSIVE PROBLEM?

Right now, the recycling industry works in a 
centralised manner where all the waste generated 
in each sector of the city of Melbourne for example, 
is sent to only a few recycling companies that are 
still struggling to deal with the endless amounts of 
waste.

The work of Dave Hakkens indicates me that 
either directly or indirectly he is pushing for the 
decentralisation of the recycling industry so that 
regular people can recycle from home, and find a 
way to re purpose materials that are handed out 
freely with a many products on the market.

I believe this is the definitely part of solving the 
problem with plastics because then, everyone could 
possibly deal with their own waste themselves, or 
that there could be more recycling facilities either 
small or big that can complement the industrial 
processes.

However, the Precious Plastic method requires 
machines, and not everyone has the facilities or 
knowledge to make them, and there is certainly 
more and more people every day that grow 
concerns and develop ways to re purpose plastics 
.
As mentioned at the beginning of this document, 
plastic bags are not included in these recycling 
processes and I believe the method of upcycling 
soft plastics I present with the different methods 
developed this year to use shape the material, 
bring a powerful and highly accessible solution 
that can contribute immensely to current recycling 
processes in diverting precious materials from 
landfill.

Also, it brings to light a material that for long we 
have used as packaging mainly but treated it as 
waste after its use. 

The low melting point of HDPE and LDPE plastic 
bags, the accessibility to the raw materials, 
equipment and the easiness of the method 
applications and its potential outcomes, makes 
polyethylene plastic bags an interesting and fun 
material to work with, that not only can divert waste 
from being wasted but also generate employment 
in the collection and processing required to make 
this products, that can be the sustenance for other 
people around the world like it is for me and many 
other people dealing with plastic waste.
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CONCLUSION PART II

As mentioned at the beginning of this last chapter,  
developing these techniques to shape and give 
texture to the soft plastic materials does really 
close a circle of investigation and experimentation 
on what I can do with plastic bags with a minimal 
investment. 

Now that I know how to apply any texture or shape 
possible onto the flat material, plus all the other 
embellishment techniques I had learned prior to 
this year, I feel like I can share with the community 
my developments with plastics that over the years 
have allowed to make a side income at the same 
time I put my art and design skills into practice and 
divert plastic waste from landfill or being recycled 
through an energy hungry process.

I always longed to apply realism onto my materials 
in a way that was less time consuming than a stencil. 
I have been bound to making abstract compositions  
an stencils to decorate my materials which are still 
a lot of fun to do, but I believe now I can apply 
realism in the form of embossing, so that I connect 
easier to my product through symbols, or animals, 
celebrities and literally anything I can laser cut or 
arrange as an emboss or bevel.

WHAT IS NEXT?

From here on, my intention is to make my business 
a social enterprise so I can provide employment 
to people that need it the most. There is a large 
number of immigrants and refugees that have been 
affected by the Corona virus, and I feel initiatives 
like my business can have immediate demand as 
there is still a lot of problems with soft plastics.

I have been thinking for a while how I can establish 
a workforce that can help me process the plastic 
materials and sew them into products. However, 
that is no easy task in Australia, as wages can be 
quite high for starters that require a lot of manual 
labour.

My idea is to keep it small and boutique but focus 
not only on the development and design of new 
products but also in education.

For a few years since I mastered my technique 
of Ironing plastics, I started doing workshops for 
school groups and individuals, and it proved that 
spreading the knowledge with other interested 
creative people has a better long term outcome 
towards the plastic crisis, as it opens more channels  
of other people collecting and diverting plastic 
materials from landfill.

I am eager to share my knowledge with the 
community to see who is the first one to adopt 
these techniques as well and apply their own art 
ideas to the materials.  

I have seen the concerns towards the environment  
and specially with plastics grow exponentially 
from the very first time I sold a product made from 
plastic bags to now. I believe that situations like 
Covid-19 have made everyone well aware of how 
important is to keep local manufacturing alive 
and what better way to do it with materials that 
are abundant and that by upcycling them we are 
doing something good for the world.
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https://www.environment.gov.au/system/files/resources/3f275bb3-218f-4a3d-ae1d-424ff4cc52cd/files/aus
https://www.licella.com.au/cat-htr/  
https://www.licella.com.au/cat-htr/  
http://web.b.ebscohost.com.ezproxy.lib.rmit.edu.au/ehost/ebookviewer/ebook/bmxlYmtfXzQ4MTgwNV9fQU41?
http://web.b.ebscohost.com.ezproxy.lib.rmit.edu.au/ehost/ebookviewer/ebook/bmxlYmtfXzQ4MTgwNV9fQU41?
http://web.b.ebscohost.com.ezproxy.lib.rmit.edu.au/ehost/ebookviewer/ebook/bmxlYmtfXzQ4MTgwNV9fQU41?
https://www.cleanup.org.au/softplasticsrecycling 
https://www.lifegate.com/freitag-brothers-interview 
https://www.lifegate.com/freitag-brothers-interview 
https://www.egypttoday.com/Article/15/72142/The-Upcycled-Guilt-Free-Accessories-We-All-Need  
https://www.egypttoday.com/Article/15/72142/The-Upcycled-Guilt-Free-Accessories-We-All-Need  
https://www.egypttoday.com/Article/15/72142/The-Upcycled-Guilt-Free-Accessories-We-All-Need  
https://www.egypttoday.com/Article/15/72142/The-Upcycled-Guilt-Free-Accessories-We-All-Need  
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APPENDICES

Appendix 1. LDPE technical information retrieved from https://omnexus.specialchem.com/selec-
tion-guide/polyethylene-plastic

Properties of Low Density Polyethylene
• LDPE Melting point: 105 to 115°C
• Density of LDPE: 0.910–0.940 g/cm3
• Chemical resistance of LDPE:
• Good resistance to alcohols, dilute alkalis and acids
• Limited resistance to aliphatic and aromatic hydrocarbons, mineral oils, oxidizing agents and haloge-

nated hydrocarbons
• Temperature resistance up to 80°C continuously and 95°C for shorter times.
• Low cost polymer with good processability
• High impact strength at low temperature, good weather resistance
• Excellent electrical insulating properties
• Very low water absorption
• FDA compliant
• Transparent in thin film form

Disadvantages of LDPE
• Susceptible to stress cracking
• Low strength, stiffness and maximum service temperature.
       This limits its usage in applications requiring extreme temperatures.
• High gas permeability, particularly carbon dioxide
• Poor UV resistance
• Highly flammable
• High-frequency welding and joining impossible

Applications of Low Density Polyethylene (LDPE)
Low Density Polyethylene (LDPE) uses commonly revolve around manufacturing containers, dispensing 
bottles, wash bottles, tubing, plastic bags for computer components, and various molded laboratory 
equipments. The most popular application of low density polyethylene is plastic bags.

Appendix 2 . HDPE technical information retrieved from https://omnexus.specialchem.com/selec-
tion-guide/polyethylene-plastic

Properties of High Density Polyethylene
• HDPE Melting point: 120-140°C
• Density of HDPE: 0.93 to 0.97 g/cm3
• High Density Polyethylene Chemical resistance:
• Excellent resistance to most solvents
• Very good resistance to alcohols, dilute acids and alkalis
• Moderate resistance to oils and greases
• Poor resistance to hydrocarbons (aliphatic, aromatic, halogenated)
• Continuous temperature: -50°C to +60°C, Relatively stiff material with useful temperature capabilities
• Higher tensile strength compared to other forms of polyethylene
• Low cost polymer with good processing ability
• Good low temperature resistance
• Excellent electrical insulating properties
• Very low water absorption
• FDA compliant

Disadvantages of HDPE
• Susceptible to stress cracking
• Lower stiffness than polypropylene
• High mold shrinkage
• Poor UV- and low heat resistance
• High-frequency welding and joining impossible

However, weathering resistance of HDPE can be improved by the addition of carbon black or UV ab-
sorbing additives. Carbon black also helps to reinforce the material.

Applications of High Density Polyethylene (HDPE)
Excellent combination of properties makes HDPE an ideal material in diverse applications across indus-
tries. It can be engineered according to the end use requirements.

https://omnexus.specialchem.com/selection-guide/polyethylene-plastic 
https://omnexus.specialchem.com/selection-guide/polyethylene-plastic 
https://omnexus.specialchem.com/selection-guide/polyethylene-plastic 
https://omnexus.specialchem.com/selection-guide/polyethylene-plastic 
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NOTE: Appendix 3 to  --- were sourced from two different national waste reports done in 2013 and 
2019 by the Department of environment and energy of the Australian government. Sourced from 
https://www.environment.gov.au/system/files/resources/3f275bb3-218f-4a3d-ae1d-424ff4cc52cd/files/
australian-plastics-recycling-survey-report-2017-18.pdf

Appendix 3. 
Charts indicating the source of materials and quantity used in Australia between 2017 and 2018.

Appendix 4. 
Waste management and recycling business, by sector 2009 -2010 shows that the majority of 
businesses that deal with waste are private and public, with around 21% of the businesses run 
by government initiative.
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Appendix 6. Plastics consumption and recovery by application area in 2017 -18 
(Tonnes and % recycling rate) This chart shows a high plastics consumption rate for 
packaging which also has the highest rating of recycling, this is due to regulations 
that impose packaging for goods to be sold or transported.

Appendix 7.

Sorting plastic

Keeping offcuts for
future use

Lining up layers

Shaking debris

Turning bag inside out 
to clean

Folding black sheet to 
cut stencil out of it

Debris identified to 
contact other suppliers

Cleaning with wet cloth

Folding and pressing 
sheet to cut snowflake 
pattern

Cutting bag end

Cutting contrast color 
sheet for decoration

Cutting random 
snowflake pattern

Process for upcyling soft plastic bags into useful sheets for sewing 
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1. Placing LDPE offcuts on 
sandwich press

5. After repeating rolling 
to small cut, filament is 
wrapped around wooden 
block the size of strap width.

2. Once soft, plastic is com-
pressed together and rolled  
using MDF board

6. Same process is repeated 
suing different shapes. This 
needs to happen quick as 
plastic cools down fast

3. Rolling and pressing, 
and re-heating is needed to 
stretch material

7. Once together, when 
molten plastic sticks 
together

4. Cutting material when 
hot

8. Using press corners 
to shape loop square on 
the external wall

9. Trimming sharp edges and 
excess material with stanley 
knife

10. Components are ready to 
be assembled with back-
packs.

Slider and loop used 
in backpack. 
Components 
compliment the 
colours of the bag.

Appendix 8.

Using a sandwich press to melt and shape LDPE and HDPE plastic offcuts into 
components for products

Appendix 9. 

Using a toaster oven, home made vacuum former box and a vacuum cleaner to shape compressed LDPE plastic sheets.

Toaster oven

Vacuum form
box

Vacuum 
cleaner

Pre-pressed
LDPE sheet

Baking 
moulds

1.Clampped sheet 2. Goes in oven 3. 30 sec at 180º 4. Vacuum forming
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Appendix 10. 
First prototype of compression moulder machine. Made using found hard wood and scissor car 
jack reinforced with steel brackets, plates and  10mm bolts.

For the initial prototyping, only the steel parts were bought. The idea to make a machine that 
recycles materials means that the machine itself should be made of also re-purposed materials.
Having limited access to workshops due to Covid-19 i made everything at my home studio using 
the machines i have.

For some of the holes, it would have been better to have a drill press. Some of the holes were not 
perfectly straight however it does not affect the functionality of the machine.

1. Gathering materials.
Found hardwood, steel 
brackets and 10mm bolts

4. Forming the box using the 
brackets to form 90º angles

2. Cutting hardwood plank to 
size using drop saw. 

5. Marking spots for drilling 
bolt holes

3. Gathering tools and precut 
parts for assembly.

6. Drilling holes on car jack.

7. Inserting bolts and using off 
cuts to secure it whilst leaving 
a handle for maneuvering.

10. The frame and jack are in 
place and secured. Pushing 
base is needed and a handle.

13. Pushing base wobbles, 
rails may be needed to keep it 
straight

8. Securing bolts evenly so to 
keep the 90º angles.

11. Double checking angles.

14. Handle is added.

9. Securing car jack to bottom 
base with 600mm screws.

12. Using chisels to carve 
cavity to sit base on jack plate.

15. Testing the machine.


