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Introduction 

The Aim of this project was to complete a concise report on the eco design of a general purpose 

household iron. The iron in question is a Breville EasyGlide 1800w. The report looks at the 

environmental impacts of the energy consumption throughout its life paying particular attention to its 

energy during manufacture, usage and its efficiency. As well as the viability of recycling of both the 

metallic and non-metallic components, this includes the plastic body components and the metallic 

heating element and related wiring. The report also visits the extent in which the iron has been 

designed with disassembly in mind; this looks at the fixture methods and the final assembly of the 

iron. With an ever increasing pressure to become a more sustainable and a more environmentally 

friendly community the pressure on designers to conform is ever increasing. Striving for sustainability 

is no longer a distant dream of the future and is quickly become a necessity that without could have 

serious detrimental consequences for the environment and the way in which we live. In order to 

achieve sustainable development all the issues touched in this report need to be addressed and 

sufficiently adhered to. 

Laboratory Session 

For the purpose of a comprehensive write up, a team of four, with basic household hand tools, 

dismantled the iron by hand. The process was recorded step-by-step and all observations at each 

stage noted. This can be seen in the ‗Designing for Disassembly‘ Section along with a full set of 

dismantling images in the appendix.  

Part Inventory 

- 13x Polycarbonate parts 

- 4x Polypropylene parts 

- 1x base plate 

- 9x individual cables 

- 1x thermostat 

- 21x screws and fasteners 

- 3x elastomeric grips 

- 2x plastic tubes 

- 1x spray module  

- 3x washers 

- 3x rubber components 



 5 

I. Design for Disassembly ï Joshua Tunstill 

Product: Breville Easy Glide 1800w household iron 

Introduction 

What is Design for Disassembly? 

Established within the last two decades, Design for Disassembly (DfD) is a relatively modern concept 

of creating products that have a smaller ecological impact, specifically considering the recovery, 

reuse and recycling of the product after its user life. 

In the modern age most products are now considered ‗consumables‘. Such as mobile telephones, 

personal computers and even cars. In the developed world the user would upgrade all of these in a 

short period of time, sometimes within twelve months of purchasing. It hasn‘t always been like this 

prior to the 1950s products had longevity and were intended for repair and reuse during their lifetime, 

but during the rise of consumerism, the development of cheap mass manufacturing, and constant 

fashion changes the life span of these products has shortened dramatically. This has led to an 

exponential increase in the ecological and environmental effect of an individual product from the 

manufacturing processes, to the use stage and finally end-of-life.  The materialistic Western world 

has been branded with the term ‗throw away society‘ and this has to change permanently due to the 

huge increase in global pressure to be a ‗greener society‘.  

Now due to the ever-increasing pressures from government and organisations; manufacturers and 

consumers have to take the environmental impacts of everything they use into consideration. DfD 

has become a method to help reduce, not only the end-of-life, but also the full life cycle 

environmental footprint of a product. Impending legislation from WEEE and RoHS has forced 

manufacturers to develop sustainable products and is the primary driver for environmental practises 

like DfD; however for the designers, manufacturers and consumers DfD does have subsequent 

benefits.  

Why Design for Disassembly? 

Designing for Disassembly most importantly reduces any waste from a product after its user life is 

over and minimises resources used in the recovery and recycling process. It also helps reduce waste 

in the manufacturing processes by efficient design and environmental considerations from the offset. 

Furthermore DfD is beneficial as it means products are easier to repair, simpler to dismantle, internal 

components easier to replace, and products more efficient to upgrade. All of these points make 

designing for disassembly a crucial part of modern day product creation. Subsequently from these 

main factors DfD can reduce production costs and can increase the performance and technical 

efficiency of a product. 
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On a more economic level companies who show they are leading the way in create up to date 

environmentally friendly products get a ‗greener‘ image and reputation. This has become an 

important factor for many consumers to consider when purchasing anything. Money can be made 

from being ‗green‘. 

What factors are considered within design for disassembly? 

For DfD to be efficient, both ecologically and economically, there are important factors that need to 

be considered by the designers and manufacturers when designing for disassembly. 

Material Usage – In an ideal world, in any product, the minimal amount of material would be used 

throughout as much as is physically possible without sacrificing performance, and regardless of cost, 

to reduce resource needed for separation. In essence the more materials used in combination with 

each other the more time and therefore resource is needed to separate, remove and recover/recycle 

each one. For example the integration of materials of some components such as electric motors, 

PCBs and plastic coated copper cabling can lead to resource heavy, uneconomical separation and 

recovery. These being due to way the components are designed without consideration for 

disassembly and recycling. 

The design and use of components – Significant steps can be taken towards designing for 

disassembly when considering the use of components and the way in which these components and 

other parts of a product come together. In eco design it is important to try and minimise the total 

number of components used either by increasing integration or product re-design.  

Product architecture- In terms of product structure and layout it is important to prioritise component 

location for ease of access to consumables and, where possible, to separate working components 

into modular sub assemblies. 

Use of joining processes and fasteners – possibly one of the most important factors for designers 

to consider, the way the product is connected together (and then ‗disconnected‘) can have a huge 

effect on the resource needed to disassemble it. It is important for designers to minimise the number 

of permanent joining processes used, such as welding or adhesive bonding, and to consider 

fasteners and other non-permanent connections such as snap and press fits. When using fasteners it 

is important to reduce the number used within the assembly as much as possible, and the variety of 

these fasteners. Using standardised fasteners without the need for specialised tooling is also highly 

beneficial. Ideally the use of snap/press fits should be maximised for the most economical return from 

disassembly. It is crucial however that all joining processes should not compromise structural integrity 

or performance qualities. E.g. If an area is to be under stress it might not be appropriate to use a 

snap fit in case of failure etc.  
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Economic Considerations – As stated earlier, there is a need to look at DfD from a business point 

of view. The initial set up costs of re-designing products and creating new greener ones will need to 

be examined.  A company may make a loss in a particular sector to begin with, but in the longer term, 

profitability will be increased along with a better reputation for environmentally friendly products.  

Design for Disassembly ï The Breville Easy Glide 1800w household iron 

Considering these factors against any consumer product one can analyse and evaluate areas where 

the product performs or could be improved or re-designed. The Breville iron can be considered 

following these factors. 

For the purpose of a comprehensive write up the specific model of iron above was dismantled by 

hand, by a team of four, with basic household hand tools. The process was recorded step-by-step 

and all observations at each stage noted. 

Key Stages of Dismantling 

(Please see relating images if the dismantling process in the appendix) 

o Very small number of snap on/off parts removed first. One being the reservoir cap which pivots 

regardless and the other being the temperature control dial. [1] 

o Sub-disassembly: Removable of rubber o-ring from dial, easily, by hand. [2] 

o Removal of two semi-slotted safety screws to remove back plate, specialist/modified tool 

needed to do so and even then difficult to perform operation. [3] 

o Snap fit between two thermoplastics on back plate to separate from each other. [4] 

o Five small Phillips screws to remove cable guides and release mains cable. All easily 

accessed. [5] 

Note: At this point the next stage of disassembly was unclear without the risk of breaking parts by 

trying to see if there were any snap fits to be removed. After a few minutes: 

o Removal of one hardly accessible Phillips screw below power light. Followed by difficult snap 

fit release of the top half of the handle. [6] 

o Sub-disassembly: Difficult removable of elastomeric grips from handle as adhesively 

bonded, separated with long nosed pincers. [7] 

o Bottom half of handle separation by four Phillips screws, two at front and two at rear. Easily 

accessed. [8] 

o Two little Phillips screws to remove middle blue section and then press fit disconnection of 

steam pump pipes. [9] 

o Sub-disassembly: Un able to separate the two different coloured thermoplastics (white 

and blue) without mechanical tools. Completely integrated via adhesive bonding. [10] 
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o Three further screws to completely separation of sole/base plate from bottom polymer section. 

[11] 

o Sub-disassembly: Un able to separate the two different metallic materials on base plate 

without cutting tools. [12] 

o Sub-disassembly: Un able to separate resin from top of base plate without chemical 

processes. [13] 

o Two awkward remaining screws removed to separate cabling from base plate. [14] 

Estimated time spent dismantling: 15-20 minutes. 

Note: The time of fifteen minutes is substantially longer than it would take, for example, the 

manufacturer of the iron to completely disassembly the product. This is due to the careful and 

planned separation of parts along with note and picture taking throughout the procedure. 

Key observations from dismantling - As illustrated above the base plate could not be completely 

disassembled without significant resource. This is a significant find, as the aluminium base plate 

would have the highest value for recovery yet could not be easily accessed.  

After the complete disassembly procedure we can look at the specific factors within DfD and discuss 

each point drawing on observations and results from the dismantling process and highlight any 

advantages, disadvantages and problems areas within the irons design.  

Material Usage – The complete iron weighed 932 grams. The materials in the Breville iron can be 

divided into metallic and non-metallic. Within the metallic category there was copper cabling (coated 

in a thermoplastic polymer), steel screws and fasteners, and the aluminium base plate or sole. Other 

steel connectors were attached to the base plate. Total weight of base plate: 417 grams, (º45% of 

total). Total weight of other metallic parts including cabling: 58 grams, (º6% of total). 

The rest of the materials were non-metallic. Theses included a range of polymers. The polymers 

ranged from the thermoplastic outer shell modules to the elastomeric grips. The two thermoplastic 

outer shells make up the bulk of the iron‘s materials in terms of volume but come in second in total 

weight after the base plate. The gloss white thermoplastic, Polycarbonate, was identified by the 

symbol 7 embossed on the internal moulding which relates to the international SPI resin identification 

coding system, this in-conjunction with the letters ‗PC‘ stamped on the material. Total weight of 

Polycarbonate parts approximately 269 grams, (º29% of total). 

The blue translucent thermoplastic was identified as Polypropylene by the letters ‗PP‘ embossed on 

the mouldings. Total weight of Polypropylene parts approximately 122 grams, (º13% of total). 

The other non-metallic components include the elastomeric grips and o-rings with total weight 

approximately 10 grams, (º1% of total). The cable guides were an unidentified polymer but may well 
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have been another differing type from that used to manufacture the main body. The mains cable 

coating was PTFE (Polytetrafluoroethylene). 

It is difficult to very accurately determine the total amount of different materials within the iron but 

from the laboratory session it can be estimated that there is at least two different metallic materials 

and approximately ten non-metallic parts and therefore there are at least twelve different materials 

that make up the iron.  

This is a very large number of materials for what is essentially a simple household product. If one 

looks at the history of the iron it can be seen that original designs would have had one part and one 

material; a single piece of shaped cast iron. This number of components has exponentially increased 

since then until today and yet the basic function of the product has not. (The performance has 

obviously increased over this time, and irons are more efficient during use).  The large amounts of 

different materials would make identification and separation time consuming and resource heavy.  

The design and use of components - There are a total 61 components or parts that make up the 

Breville iron, this includes all of the separate fasteners, cables and washers etc. However there are 

six main parts that make up 90% of the volume, the base plate and five large plastic sections. There 

are around 20 secondary components such as the cabling and temperature control dial. 

For the total size of the iron there are a huge amount of separate parts and this would cause an 

excessive amount of resources needed to sort, recover and recycle each components after use.  

Product architecture- The product architecture is not based around the repair or replacement of 

consumables or parts. This may be due to the fact that any layperson would not repair an iron in the 

modern age, but would throw a broken one away and buy a cheap new one without giving much 

thought to doing so. In fairness there aren‘t many components that would wear or break and so 

designers have not needed to account for this. The only parts that may need to be replaced are the 

two obvious snap on/off components, the reservoir cap and temperature dial, and this would only 

need to occur because they may get lost after being accidently knocked off or similar. The iron does 

have an element of modular design, for example, the aluminium base plate being separate from the 

plastics but due to the nature of the product modular design has not been an important design 

specification. 

Use of joining processes and fasteners – All three main fastening methods are utilised in the 

manufacturing process of the iron. Non-permanent snap and press fits, semi-permanent screw fittings 

and permanent adhesive bonding. The most common was the screw fitting with 22 fastenings and 

two different head types. Removing a screw is a straightforward but a relatively labour intensive 

process compared to a simple snap fit. The use of 22 screws is excessive for the size and basic 

complexity of the iron. The adhesive bonding between two of the thermoplastics on the centre 
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sections severely limits the separation of the two materials without significant chemical and/or 

mechanical input. This is a primary example of a disadvantage of permanent fastening. 

The iron does have an excessive amount of fastenings, and within this, a large range of differing 

types. This is partly due to the number of components.  

Potential improvements  

The analysis and discussion above has highlighted numerous areas where the product could be 

vastly improved after a re-design. The most significant improvements that could be made to the iron 

are discussed below. From a ‗designing for disassembly‘ perspective.  

o The shear number of parts and different material used for the construction of such a small 

product is clearly excessive and is an immediate area of concern. Minimising the use of 

different materials would be the first suggested improvement. For example the use of one 

thermoplastic throughout, such as Polycarbonate, would be highly beneficial in the 

disassembly and sorting stages without the extra time needed to identify each type of polymer.  

o Subsequently there could be more integration between the plastic parts (as they would be the 

same polymer), instead of 5 main large parts, 2 or less would be ideal. One external mould 

with a top plate and handle combination. 

o Where possible, it would be highly beneficial to decrease the use of fasteners and eliminate 

the use of permanent fixtures. On some levels this would come naturally from increased 

component integration and reducing total part numbers. The increased use of snap and press 

fit fixtures would also critically improve disassembly time and reduce tooling resource required 

to dismantle. More of the plastic sections could snap fit together with only one or two screws 

for each section. 

o Standardise fastener types; if screws have to be used, using one type throughout will reduce 

tooling required as apposed to the iron where at least 3 types were found; slotted, semi-slotted 

and Phillips head screws.  

o Length and size of screws: If there was still a need for semi-permanent likes screws to be 

used, their length and size could be minimises as much as possible, to a) reduce time needed 

to remove and b) to reduce original material needed to manufacture them.  

Conclusion of section 

In summary the iron is not in anyway currently designed for disassembly, this may be a deliberate 

design consideration due to the safety aspect of dismantling an electrical product but it is more likely 

to be a result of a short sighted design and development process that hasn‘t significantly changed for 

this particular type of household appliance for around 10 years. As illustrated above there are a 
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significant amount of improvements that could be implemented from an ecological point of view 

however each one would need to be financially evaluated before being applied. 

Final word: This assessment has been performed from an eco-design point of view, not necessarily a 

financially viable one; DfD though has to be economically viable for companies to comprehensively 

embrace it. Would it be for the household iron? 
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II. Recycling of Metallic content ï Aaron Neal 

Introduction 

Traditionally Irons were manufactured from a single block of Iron, which was heated on a fire or 

stove. However as technology has advanced and changed so has the use of metals in the 

manufacturing of an iron. The use of modern technology such as heating elements and thermostatic 

control is a main feature of an Iron. This however means that there are various metals in use. When it 

comes to the end of life for an Iron these materials need to be recycled. 

Generally speaking the main materials found within an Iron are Aluminium, Copper and Steel. 

Aluminium is used (with a coating) as the base material that comes into contact with the clothing. 

Steel and copper are used to generate the heat within the iron with the use of electricity. Therefore 

the end of life recycling of an Iron must consider the recycling of these three materials. 

Metal recycling is a very beneficial towards the goal of sustainable manufacturing and resource 

efficiency. Generally all metals can be 100% recycled with little or no detrimental effects to the metal 

property. For example recycling 1tonne of aluminium saves up to 6 tonnes of bauxite, 4 tonnes of 

chemical products and 14,000kWh of electricity [1], this energy saving alone is the equivalent of 7.6 

tonnes of CO2
[2]. This goes to show that recycling is a beneficial process rather than a hindrance. 

Metal recycling is a huge industry within the United Kingdom, from recycling cars to household 

appliances the demand for recycling metal products is huge. Almost all metals can be recycled from 

Iron, Steel, copper to Magnesium and Platinum, the latter being the main material in catalytic 

convertors found an all modern vehicles.  

Metallic Content 

Before the recycling of the metal content of the iron takes place the Iron must be dismantled and 

have the metal parts removed. After dismantling the metal content of the iron is as follows: 

- Various screws  22g 

- Springs 5g 

- Cabling 57g 

- Base 417g 

Therefore the total ferrous and non-ferrous content within the iron adds up to 501g this equates to 

around 50% of the Irons net weight. This means that the metals within this household Iron play a 

major part in its ability to be recycled and to lead towards sustainability. 

On inspection the metals that have the largest percentage in the makeup of the metals are 

Aluminium, Steel and Copper.  
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The aluminium is found in the base of the Iron with a PTFE non-stick coating, The Steel is found 

inside this aluminium casing as part of the heating element, along with the copper that is found in the 

cabling between the mains cord and the heating element as well as the thermostat. 

Separation Process 

In order to correctly recycle the aluminium, copper and 

steel it has to be separated from each other and any 

other foreign materials which are attached to these 

materials such as outer sheaving on the copper cable, 

epoxy resins attached to the steel and aluminium 

assembly. It can be seen from figure 1 (left) that there 

are many foreign materials attached to the metallic 

materials that are required to be recycled. These 

materials would have adverse effects to recycled 

material and therefore must be removed from the 

recycling process. Unfortunately the removal of such materials causes added cost to the recycling 

process. For example the copper cable in the Iron would need stripping before the copper can be 

melted down and re-used, this process could be very costly depending on how much cabling there is. 

The initial steps of the separation process are to manually disassemble the iron (see design for 

disassembly for details). Once this has taken place all the metallic parts should be collected together 

and then taken for metallic separation. There are a few ways in which to separate ferrous and non-

ferrous metals.  

 The first way to separate these materials is to do it manually. This requires a trained worker to 

pull all the metals apart from each other, correctly identify the specific materials and to group them 

together. In terms of the Iron this could be quite difficult as the materials are very well held together 

by an epoxy resin. This therefore would limit the amount of separation that a human could perform. 

Although it is possible to do it would become economically unviable to separate in such a manner 

especially when scaled to a mass market. Especially when it could be perceived that all 22 million 

households in the U.K each have 1 iron[3], there is a huge potential for a mass scale recycling system 

that would require quick, efficient disassembly and sorting procedures. 

Figure 1 



 14 

  A more viable method of metal sorting is to use shredders and then a separation technique 

involving eddy currents. A shredder literally turns the metal based materials into a fine powder that 

contains all the various metal compounds within it. This process involves heavy duty machinery that 

has a number of rotating blades and other various components to crush 

and pulverize the product into a fine dust. This method is more suitable 

because it does not require the metals to be detached from one another 

before entering the system, meaning it is more cost and time effective as 

less human workforce is required.  

 

 

Shredding  

Shredding is a very common process as it‘s a quick and easy way to separate all the materials from 

one another and allows the sorting process to be easier. A shredder ‗generally‘ flattens any product 

coming into the machine and then cuts it up into fine pieces of material. During the process a term 

called ―fluff‖ is produced and this is a combination of different non-metallic materials such as dust, 

foam, textiles, wood and other materials. This generally equates to be around 25% wt. of the input 

materials [4]. This fluff is almost all non-recyclable as it is made up of a large variety of materials and 

would be very in efficient to sort, therefore it is generally land filled. It would be assumed that the 

PTFE coating and epoxy resins would be removed from the metal in the form of the waste fluff.  

Once the iron has been shredded the material can then proceed to a sorting technique. 

Sorting 

In order to get individual materials removed from the shredded material a sorting process must take 

place. The aim of this process is to take all of one material and group it together so that it can be 

taken for recycling. Using various techniques such as eddy currents, magnets or dense media drum it 

is possible to split the Copper, Aluminium and Steel from each other. Eddy currents cause a repelling 

action into the aluminium that directs the Aluminium into a different area to the rest of the material. 

This therefore removes the aluminium and copper from 

the rest of the shredded material that in the case of the 

iron should just be steel. 

  

 

 

Figure 2 – This picture is showing a small scale 

industrial metal shredder. 

http://www.prab.com/chip-a-fluid-

management/metal-turning-shredder.html 

Figure 3 – This picture is showing a Dense Medium 

Separation Diagram for non-ferrous materials. 

http://www.protec-srl.com/ITA/FRAMES/tamburo.html 
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Due to each material having its own density it‘s possible to create a drum with a specifically designed 

liquid inside which can split the two remaining materials into their individual parts (copper and 

aluminium), then by extracting each layer off would leave just pure metal of one kind. This is known 

as Dense Medium Separation [5]. 

Recycling 

after all the metals have been sorted from the iron into the specific groups of Copper, Aluminium and 

Steel. The relevant recycling process can take place. For non-ferrous metals an electrical furnace or 

gas furnace would be sued to melt the material down to become a liquid metal where it would be 

treated and then re-used in another manufacturing cycle. For ferrous materials i.e. the steel an 

induction furnace would be used as it has more control and greater efficiency. Producing pure 

aluminium from scrap has been shown to only consume 5% of the energy required to create the 

same amount of material from aluminium ore [6]. So recycling of aluminium is of great importance and 

is a good advantage over primary electrolysis and melting. The same process is used for both the 

steel and copper also.  

Conclusion of section 

In summary it can be shown that it is economically viable to recycle the metal parts within the Iron. 

This should be subject to how viable it is to disassemble the iron to gain access to the metallic parts. 

The basis of this statement is that it is vastly more efficient to sort and recycle metals than it is to 

mine ores such as bauxite, iron ore and extract them into pure metals (up to 95% less). If all metals 

that reach the end of life were put into recycling, it would almost be possible to have sustainable 

sources. If the disassembly was not viable it could be possible to put the entire iron into a shredding 

process, this would mean that the metallic parts could be removed without having to disassemble the 

iron. The only downside to this would be having more landfill due to the ―fluff‖ created at the 

shredding stage. This means a greater interest into the disassembly of the iron should be considered 

in order to make the metallic extraction and plastic recycling more viable. 
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III. Recycling of non-metallic contents – Kim Willett 

Introduction 

This section is going to show how the non-metallic components of product manufacture can be 

recycled and reused, the implications of such processes and in specific focus of the recycling process 

of a household iron.  

Benefits of recycling plastics include; 

o Less waste plastic being disposed of in landfills. 

o Less oil is used in the production and manufacture of plastic and products containing 

plastics.       

o Less energy is consumed due to less oil being used in production. 

684,000 tonnes of CO2 emissions were saved by recycling the UKôs plastics in 2006, the equivalent 

of taking more than 216,000 cars off the road.[5] 

Polymers are one of the most disposable materials used worldwide; discarded plastic products make 

up a large growing portion of Municipal Solid Waste (MSW). This is why MSW, such as plastic bottles 

and containers contribute to such extreme levels of waste produced. 

With technology growing so quickly and the costs of such technology decreasing, becoming available 

to the mass market, electronic equipment is becoming a large proportion of manufacture. This 

electronic equipment is so widely owned and has such a short life cycle that huge volumes are 

disposed of every year, this has resulted in a continuous increase of Waste Electric and Electronic 

Equipment (WEEE) with estimates of more than 6 million tonnes annual production1 or up to 10 kg 

per person per year (2005). It has been estimated that by 2015 the figure could be as high as 12 

million tones2. [1] 

The recycling processes for materials are limited by economical and environmental issues, due to the 

energy required to process the materials and the costs involved with recycling versus the cost of 

disposal using landfills. However there is no physical boundary to recycling of materials, such as 

metals or polymers.  

Separation processes 

The separation processes for non-metallic content is done mechanically; collecting the materials, 

sorting and separating, then granulating or shredding the polymer into small sized granulate, in pellet 

or flake form, ready then for reuse. These can then be melted down or treated to be reused in other 

applications. 
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The separation process for plastics 

Before the waste plastic can be renewed, the different types of plastics must be separated into 

groups with no contamination. The coding used on plastic recyclable containers is what helps identify 

and sort the different recycling groups in the separating process. 

The seven categories (1 – 7) of plastics are separated into two areas: polyethylene plastics and 

polymer plastics. The polyethylene plastics are labeled HDPE, for high density polyethylene; or 

LDPE, for low density polyethylene. 

The seven categories are; 1 – PET or PETE. 2 – HDPE. 3 – PVC or V. 4 – LDPE. 5 – PP, used for 

the translucent plastic on the irons housing. 6 – PS. 7 – Other Inc. PP, also seen used on the 

housing for the clothing iron. These symbols are an indication of the type of plastic the product is 

made from, not the ability to be recycled. Category 1 and 2 are the most commonly recycled plastics. 

[3]. 

Separation process for the iron 

The issue with the separation process is its labour intensive. If there was a very large quantity of 

irons and therefore many resources could be utilised, for example tools and skilled labourers, it could 

be viable to separate and recycle. However for a small quantity and with such varying materials the 

benefit of recycling this iron would not be of monetary value.  

There is the option to send products, such as the iron, abroad, to save on labour costs and therefore 

making recycling a more viable option. However there are ethical issues attached with this solution.  

 

Figure 4 – This picture is showing an overview of all the 

component parts within the iron. 
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The separation process that the group used to group the irons components into non-metallic contents 

and then into separate material groups; 

¶ Taking of the back section of the iron was the first step; removing two screws, with this part 

removed access was gained to the internal screws. 

¶ The handle then had to be removed; this was done manually levering it from the body. 

¶ The coloured shell could then be separated from the white plastic, simply by removing it by 

hand. 

¶ With all the screws removed from the back section and the wires free, the main body, Inc. 

most of the polymers, could be separated from the base. 

¶ With the housing separated from the base the materials could then be grouped, separating the 

white plastic; polycarbonate from the coloured plastic; polypropylene and then other polymers 

such as the elastomers, such as rubber. 

¶ The black rubber was difficult to remove, as the rubber had been formed to the plastic in 

manufacture. This meant the rubber was not neatly detached from the handle, although it 

could be separated. 

¶ All metal content could then be removed from the plastics, such as the base and the wires. 

This separation process took the group of four members 30 minutes. This length of time was due to 

the factor; this was the first time dismantling this iron, therefore with experience of the separation 

process the components could easily be separated more efficiently resulting in a much quicker 

dismantle time, estimated around 15 minutes.   

[4] 

However, if a company, for example the irons manufacturers, were to put in practice the dismantling 

of a large volume of this make of iron, the estimated time would be far lower, maybe just 3-5 minutes. 

This short time would be due to a high skill in the dismantling of this iron. Automated tools, such as 

screw drivers, would be used to quickly and efficiently remove components. Conveyor systems could 
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be installed to move parts from each work station, where each individual would have a designated 

dismantle or sort process.  

Recycling processes for Polymers and Plastics  

In comparison to other materials, such as glass and metals, plastic polymers require a greater 

process in order to be recycled. The recycling process of plastics is increasing worldwide, resulting in 

decreasing amounts of waste ends up on landfills of being burned in incinerators, causing less 

harmful gas emissions into the environment.  

The implications of recycling are the cost of the process. This is why new waste legislations and 

waste management have been enforced, to increase the incentive for recycling. Whereas before 

disposing of materials to landfills would be far cheaper, now with tax on waste costing the consumer 

to dispose of their waste, recycling is now a viable option.  

Other implications for why polymers are difficult to recycle include; Low volumes of separated 

polymers are diversely located, pure separation with no contamination is needed and there is not a 

high demand for recycled plastics, although the market is growing. 

The issue of pure separation when dealing with recycling plastics is the need for no contamination of 

other materials. When different types of plastics are mixed and melted together the polymers will 

phase-separate meaning the mixture will be melted into layers as appose to a uniform material. 

These phase boundaries will cause a structural weakness in the reused material, resulting in limited 

functions for this recycled material and degraded quality. Unless the plastics are sorted into the 

recycle groups and can therefore have a much wider use. Plastic recycling usually results in a single 

re-useable material; currently only about 3.5% of all plastics generated is recycled compared to 34% 

of paper, 22% of glass and 30% of metals.[5] 

There are two methods of recycling for plastics; 

o Mechanical. I.e. separation of plastics, treating each single polymer as separate waste. 

o Chemical. Using thermal decomposition to break down the chemical bonds. 

The main factors of recycling plastics, which are necessary for a successful recycled, reusable 

material, are; 

o The amount of the old plastic has to be in large quantities.  

o This large quantity has to be collected from one location; it is not viable to be collecting small 

amounts from all different locations.  

o Once this amount of plastic has been collected, it can then be sorted in the separating 

process. This is done using the recycling codes, given to the product at manufacture 

depending on what polymer it is made from. 
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o With the polymers sorted into categories the plastics can then be reprocessed. Reprocessing 

the plastics include the melting down process. This enables the plastic to be ready to be 

reused in any reprocessing method. 

o The plastic can now be transformed into the desired recycled product, using such methods as; 

Injection moulding, thermoforming and extrusion. 

Recycling the non-metallic content of the iron 

If the iron were to be recycled the end of life process that it would undergo; 

o The iron would be evaluated for reuse; it could be reused or refurbished and resold. 

o If the evaluation was it could not be reused, it is then disassembled. The electronics, precious 

metals or other parts could be reused in other applications. 

o The metals and plastics could then be separated and plastics further separated into 

categories.  

o The plastics can then go to recycling facilities and will then undergo further processing, such 

as; shredding or granulating. This can then be reused in the manufacture of other plastic 

appliances. 

Thermoplastics 

Thermoplastics are plastics that are affected by temperature, turning to liquid state 

when heated and freezing turning brittle when cooled enough. Thermoplastics can 

be recycled. Examples of thermoplastics are; Polythene, ABS, Acrylic, High 

density and low density polyethylene. They are commonly used in household 

appliances such as irons. 

The main housing of the iron, the white plastic, is made from the thermoplastic 

polycarbonate. The process for manufacture of the polycarbonate components 

have been injection moulded. The amount of this plastic used in the irons 

components is 269 grams. 

The coloured translucent material is made of the thermoplastic Polypropylene. The 

amount of this coloured plastic used in the iron is 122 grams. 

More recyclable thermoplastics could be used by the manufacture to ensure their product could be 

better reused at the end of its life cycle. Both PET and HDPE are better plastics to use for recycling 

processes. PET, Polyethylene terephthalate, properties lead themselves highly to recycling and the 

plastic would give a higher comodity price han both Polycarbonate and Poypropylene. However this 

choice is based on the recyclability and may not be suitable for the irons application.  
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Thermosetting plastic 

Thermoset plastic begins in liquid form, but then irreversibly turned to a solid state by either a heat or 

chemical reaction. Examples of thermosetting plastics are; Polyester fiberglass, Epoxy resin and 

Acrylic plastics. Although not commonly used for household appliances and not used in the iron. 

Thermosetting plastics cannot be recycled in the same process and thermoplastics, but can be 

broken down into small granules and reused in applications such as road surfaces. 

Elastomers 

Examples of elastomers are rubber and silicone rubber, commonly used in appliances for their elastic 

properties. Elastomers can be recycled in much the same process as in plastics, sorted, separated 

and melted down. However there is another method of reusing rubber called vulcanisation, this is the 

chemical process that converts rubber or related elastomers into more durable materials via the 

addition of sulphur, therefore giving good reusability.  

Components made from elastomers can be seen in the seals and O-rings inside the iron. These 

could be silicone rubber.  The components amount to 23 grams, Not Inc. the plastic from the wires. 

Textiles 

Even though a very small amount, there is textile content in the iron. Textile material is used for the 

cable of the iron. However in such small content this would not be worth recycling, but if in a larger 

quantity and more irons it could be seen as viable and worth while. 

Recycling the iron, is it viable? 

With commodity costs of recycled plastics relatively low, estimated currently, Polycarbonate $.80/lb. 

and Polypropylene at $0.55/lb. [7]. for plastic recycling for such items as the iron to become feasible 

in practice, there needs to be large enough quantities to make such processing beneficial for costs of 

the materials versus costs of the recycling process. Including labour, training, tooling, locations for 

the processing, energy involved in the material processing and the transport needed for collection 

and moving. 

The cost in recyclable non-metallic material from the iron is; 

Cost of Polycarbonate, 269 grams – 0.59 lb. Therefore worth $0.47 = £0.30 

Compared to the price of virgin polycarbonate = $1.9/lb. [7] 

Cost of Polypropylene, 122 grams – 0.27 lb. Therefore worth $0.15 = £0.17 

Compared to the price of virgin polypropylene = $0.96/lb. [7] 
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In large quantity this would result in some financial payback, but would it cover the costs of the 

recycling and all the energy consumed in the process, so in conclusion plastic recycling for the iron is 

not a viable option for this current economic climate, however there is the ethical issue of filling the 

landfill with waste. 

The cost of the recycling also needs to be compared to the cost of just disposing of the waste 

material in landfill or incineration. To dispose of waste into landfill, as of April 2010, cost £48 per 

tonne. 

For the plastic content of the iron, meaning it had been sorted into plastics and all metal removed the 

cost for disposal would be; 

Landfill tax £48 per tonne. 391 grams of plastics = £0.018.  

The iron all together weights 932 grams, this means that an estimated 1073 irons could be disposed 

of, just costing £48. With the costs of plastics resulting is such small payback, for the iron, in 

comparison with the cost of using the landfill disposal for such products as household irons. If 

recycling is to be viable in the long term and to attract the necessary capital, it needs to be profitable 

for the company or at least the cheapest option. 

Conclusion of section 

In conclusion, the non-metallic content of this iron cannot feasibly be recycled from a financial point of 

view. This is due to; the separation process of the plastic categories being labour intensive. The cost 

of the recycling process is high and consumes a lot of energy and therefore not energy efficient. The 

pay back for recycled plastics is low in comparison to the cost of the recycling process.  

Therefore I feel that the iron should be shredded and the plastic content be disposed of in landfill or 

incinerated.  

Another factor into why recycling is not a viable option for this particular iron, is due to the plastics 

that have been used, In manufacture the iron should be made from one plastic, making the 

separation process simpler. 
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IV. Energy Conservation – Tom Lascelles 

Energy Consumption During Life Cycle 

Manufacturing Process and Materials 

The iron is almost entirely made from metals (aluminum and steel) and plastics. The materials will 

come to the factory in their raw unprocessed form, for example metal sheets or plastic resins. 

Plastics are used to make the main body, handle, and the water tank. The metal, in this case 

aluminum is mainly used to make the soleplate and thermostat. Other smaller components and 

connections will usually be sourced from smaller specialist companies; an example of this would be 

the spring for the thermostat or the power cord and plug.  

Sole plate 

The aluminum is cast to create the soleplate. Included in the mold are the holes to create the vents to 

allow the steam to be released. The metal is heated and then is inserted into a mold then cooled and 

removed. 

Once the sole plate is cooled, it is polished and coated with a non-stick material.  

A belt sander is used to polish the plate, this uses abrasive strips to buff and polish the plate.  

An automated spray-painting machine applies the non-stick coating; the sole plate is then baked to 

set the coating. 

Thermostat 

The small metal post for the thermostat is cast using an injection mold. 

The spring[*] is mounted onto the metal post.  

The electrical contacts are attached to the end of the spring.  

Water tank 

To create the upper and lower parts of the tank, plastic is heated and then either injection molded 

into a cast or blow molded.  

The plastic is the allowed to cool and then is released as the finished tank. 

The other components used in the water tank for example the pump, tubing, buttons and other 

internal parts are either created by plastic molding processes or sourced from specialist companies. 
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All the parts for the water tank are assembled on an automated assembly line. 

Housing and Handle 

To form the housing and handle, the plastic is again heated and injected into specific molds in the 

same process used to mold the water tank. 

Assembly and Efficiencies During Production 

Assembly takes place on an automated assembly line. The sole plate is the first part on the assembly 

line. The thermostat is then attached to the plate; it is either screwed or welded to the plate by a 

robot. 

The water tank is then attached to the subassembly; a robot uses screws or industrial fasteners to 

secure it. 

The housing and handle are then attached over the sole plate, thermostat and water tank sub-

assembly; again a robot uses screws or industrial fasteners to secure it. 

The power cable and plug are added last; again this process is usually automated or uses an 

assembly line. 

All irons are tested and inspected by hand after production, after this the irons are individually packed 

into boxes and readied for distribution; again this is usually an automated process. During the whole 

manufacturing process the product and its parts are constantly checked for consistency. Initially all 

the raw materials are checked, each part of the iron is checked for functionality after being 

manufactured; in the assembly process irons are randomly removed and checked by a specialist 

department to check for errors. Any mistakes result in the whole batch of irons being checked and 

corrected if necessary. [1] 

Energy saving measures during production could be in the metal casting and plastic molding 

processes. Large amounts of energy is used to melt and maintain the temperature of liquid materials 

during the casting and molding processes; a solution could be arrange production to melt the 

materials at a certain point in the day and then turn off the furnaces. This would allow all of the 

material to be processed in a certain time, rather than producing off and on throughout the day and 

shifts, effectively wasting energy.   

 The molds for use in production could also be looked at to see if there is any scope to make them 

more efficient. New tooling could be investigated to optimize the use of the material or to reduce the 

required temperature of the material, which would in turn reduce energy costs. The reduction of scrap 

would also make the production process more efficient; limiting metal losses and reducing scrap will 

save energy. Ensuring casts and molds are as efficient as possible will help reduce scrap, which is a 
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major cause of low energy efficiency; any scrap produced should be recycled and reused where 

possible. [2] 

Some production suggestions could be: 

o Use lowest efficient material temperature. 

o Ensure insulation is efficient. 

o Install lids on melt furnaces. 

o Reduce metal losses in furnaces. 

o Change operating shifts where practical. 

o Material efficiency by only melting sufficient material needed for production. 

o Investigate existing tooling methods. 

o Avoid holding liquid metal during non-production periods e.g. over-night. 

For assembly, there is very little scope to increase efficiency as almost all assembly is automated. 

Estimated consumption for production of a single unit = 5 kWh. 

Energy Consumption During Use 

To identify the energy consumption in use, the appliance needs to be investigated to find the 

components that use power. The main part consuming energy is the heating element, the heating 

element is located inside the iron and set into the soleplate, the soleplate heats up depending on the 

setting of the heat control mechanism.  

In the heating element, there is a heat controller that regulates the opening and closing of the 

contacts on the thermostat; the heat control lever on the top of the iron rotates a cam that controls 

these contacts.  

The thermostat ensures that the heat of the iron stays constant; when the iron is turned on the 

current flows through the heating element. The temperature increase in the heating element causes 

the thermostat to expand which gradually limits the power supply to keep the temperature constant. 

In this case the thermostat is a spring[*] made from two different metals with different thermal 

coefficients. 

The steam system is located inside the iron, there is a steam valve attached to a vapor chamber 

located above the heating element, when the correct temperature is reached the steam valve opens 

to the chamber and the water is converted into steam. From here the steam exits through the vents in 

the bottom of the soleplate. The soleplate is located on the bottom of the iron and is usually made 

from either stainless steel or aluminum. In this case the soleplate is made from aluminum and 

covered in a nonstick coating. There are vents in the soleplate to allow the steam to exit when 

needed. 
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As the steam is heated by the heating element, there is no extra power consumption, for the spray 

system, a pump draws water from the reservoir and sprays it through the nozzle at the front of the 

iron, so there is not addition power consumption here either. [3] 

The options to increase energy efficiency during use are quite limited, firstly damp clothes iron easier 

and secondly it is more economical to iron items in bulk. Ironing clothes before there are completely 

dry means that the iron will pass over the fabric easier, thus reducing the time that the iron is being 

used. The spray feature on the iron is also another option to speed up the ironing process. It also 

takes more power to initially bring an iron up to temperature than to sustain a constant level of heat, 

therefore it is more economical to iron as many items as possible rather than just ironing one item. [4] 

As the heating element and thermostat are relatively simple, there are no specific recycling 

techniques. The wiring will be stripped down and recycled for reuse. The connections and fixing used 

will be melded down where possible. The thermostat again will be melted down for reuse where 

possible, however this may be slightly harder as it is made from a mixture of materials, so further 

processing maybe required. 

Energy Consumption 

 

 

 

 

 

 

 

Here is the rating plate for our product; voltage is 240V however we will use 230V for comparability. 

Power is 1800W. Product life is estimated at 5 years. 

Due to the thermostat the iron will not use 1800W for the duration of use. Estimated usage - 30 

minutes, twice a week. Allow the iron five minutes to heat up and reach required temperature at 

1800W, estimated usage when at temperature – 900W.  

Usage per week: 

10 minutes at 1800W to bring iron to temperature. (1/42 hours per day) 

60 minutes at 900W to iron clothes at constant temperature. (1/7 hours per day) 
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Used for 104 days in a year (2 × 52) 

(Wattage × Hours Used Per Day × Days Used Per Year)  ÷ 1000 = Yearly Kilowatt-hour (kWh) 

consumption. 

(1800 x 1/42 × 104) ÷ 1000  

= 4.457 kWh × 20.02 pence/kWh 

= £0.89 per year. 

 

(900 x 1/7 × 104) ÷ 1000  

= 13.371 kWh × 20.02 pence/kWh 

= £2.68 per year. 

 

Total Usage per Year = 17.828 kWh. 

                                     

Total Cost per Year = £3.57. 

 

Product life of five years, Usage = 17.828 × 5 = 89.14 kWh. 

                                         Cost = 3.57 × 5 = £17.85. 

Technical Obsolescence 

Technical obsolescence is an issue that occurs when a product is no longer fit for its purpose, this 

often occurs when a newer technology or product is released that effectively supersedes the older 

product. Some examples of newer technologies causing technical obsolescence would be digital 

music (MP3) replacing tape cassettes or higher-quality DVD replacing VHS.  

In most cases newer technology will lead to releases in new products to allow consumers to use the 

newer technology, for example the MP3 technology would require new players to play the music 

rather than tape cassettes. In other cases products may become obsolete simply due to being 

replaced by a newer version; this is common in the computer industry where products become 

obsolete in favor of faster or more advanced models. For example, Central Processing Units or MP3 

players with better features or more memory. 
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Sometimes another reason for a product to become obsolete may be that the technology used is no 

longer available to produce or support the product for spares or repair. Problems like this could occur 

when products that naturally wear out or break down become obsolete if spare parts are no longer 

available or if repairing the product costs more than just purchasing a new product. For example if 

industry switches production to a newer technology, companies will be forced to change their designs 

and release new products as they can no longer produce the original because the technology has 

been superseded or the original producer has gone out of business etc. 

In some circumstances companies may design a product with the intention that it will wear out or be 

replaced within a certain timescale, for example four years. This would give the company the ability to 

develop a long-term sales strategy, as the consumer would be in the market to purchase a new 

product every four years.  

Often, companies can use their brand image to push sales of new products, even when the 

improvements between each product are minimal, the Apple iPod could be an example of this, the 

improvements between each model are sometimes just size and colour, while still always performing 

the same core task of playing MP3 files, however the brand image pushes consumers to always buy 

the latest product. [5] 

Technical obsolescence in the iron industry has slowed since electric irons replaced traditional metal 

irons. Improvements in metals will most probably affect the iron industry, for example better alloys 

could allow the sole plate be made lighter, to heat up quicker or made thinner to save production 

costs. Different or improved non-stick coatings may be invented that reduce drag when ironing or are 

more resistant to damage from protrusions on garments etc. Advances in the electrical industry could 

allow the heating element and thermostat to be more efficient or to give better heat control. However, 

these changes will be gradual as the current technology is quite stable and efficient. 

Conclusion of section 

Overall the iron is quite a simple product and there are no areas outstanding that are majorly 

inefficient. The production and assembly is mainly automated and as long as the processes are 

managed correctly there should be few energy losses. Current losses due to wasted castings and 

scrap material will continue to be reduced as new tooling and technologies become available. Will the 

current economical climate and legislations being passed on emissions, many companies will have 

already analyzed their production, material sourcing and product design to ensure that any 

inefficiencies are limited and that their product is economically viable. 

When the life cycle of the iron is analyzed with an average usage of twice a week and a product life 

of five years. The iron uses approximately 90 kWh. Production of a single item is estimated at 5 kWh. 

This gives a percentage balance of 5% energy use in manufacture, 95% energy use during service.  
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With regards to the iron as a consumer product, the inevitability of new technologies emerging in 

materials and design of the product will help development and reduce energy consumption. Metal 

alloys will improve, maybe making the product lighter or making the soleplate thinner and quicker to 

heat up. Improvements in plastics may help reduce heat losses in the casing, so the iron runs more 

efficiently. The pull of the consumer market and the push of competitors will meant that there will 

always be new developments that will help efficiency and reduce the impacts on the environment. 
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Overall Conclusion 

Having studied each of our individual sections, looking into the eco-design considerations of a small 

household iron; we can conclude that shredding the iron as an entity in the best solution in the 

current economic climate. During the shredding process, the iron is broken down into smaller parts; 

from here the metallic and non-metallic content can be broken down, useful materials can be either 

be reused/recycled and other materials that are not needed can be sent to landfill or incinerated. 

After investigating the product for disassembly, it is clear that the product is not designed to be easily 

disassembled. There are too many parts involved and processes required, the range of materials to 

sort is too broad and it would not be a viable use of time to disassemble. Full separation of the 

product is very labour intensive as many sub-sections incorporate specific fixings and fasteners. It is 

not economically viable to recycle plastics, as plastic recycling is complicated process requiring a 

large amount of energy for a limited return in usable material. On the other hand, recycling the metal 

content in the iron is viable as it is 95% more efficient to recycle metal than to process the raw 

material.  

Overall the product itself is relatively efficient; the production process is subject to rigorous quality 

control and is automated where possible. There is scope for improvements in the product, for 

example newer metal alloys could improve production of the soleplate and improvements in the 

heating element could decrease heat loss. In conclusion, the product is not viable for disassembly 

and the process required to recycle the plastic does not yield a sufficient return for the costs 

associated. Recycling the metallic content is a viable process as it requires much less energy to 

recycle and reuse the material than to process new material. The product itself is quite efficient, 

however it will benefit from increases in new technology and better design for disassembly could 

allow the product to be recycled more efficiently.   
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