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Abstract: Young professionals and scientists are now attempting to limit the usage of synthetic fibres and petroleum-based 

polymers, as these materials are not biodegradable and are detrimental to the environment. Natural fibre products are in 

higher demand around the world since they are good in sustainability, availability, strength, durability appearance, and 

physically strong. Natural fibres are employed in green composites because they perform better than synthetic fibres. 

Injection moulding, compression moulding, thermoforming, and extrusion processes are used to create these products. 

This review article discusses the many types of manufacturing processes utilized in green composite, as well as the 

benefits, drawbacks, and challenges associated with employing green composite. Keywords: Green Composite, Natural 

Fibre, Thermoplastics Polymer and Thermosetting Polymer. 

 

        I. INTRODUCTION 

Green composites are composites made of 

biopolymers or polymers reinforced with bio 

fibres, Or, to generate a herbal composite fabric, 

combine green composite plant fibres with natural 

resins[1]. Simply said, green composites are the 

fabric of the future for tolerable composites. 

These days, there's a lot of focus on green 

composite selection. They are the upcoming era of 

sustainable composite materials and the 

combination of natural fibres and herbal resin. So, 

inside the green composite, either natural assets or 

natural matrices (polymers) might be present, 

which would be from com composite. In the end, 

the goal is to create a strong composite, but they 

should not be as heavy as metals and should be 

light in nature. They also need to reduce density 

and weigh the benefits and drawbacks of green 

composites. They might be biodegradable and 

recyclable. Because you have recyclability. 

Because environmental issues are such a big deal 

these days, they're recyclable or biodegradable 

[2]. If you're working with biodegradable 

materials, you'll always have an advantage. As a 

result, it is up to novice composites to get it. It has 

to be made up of something grainy as a stupid 

term, and it no longer maintains its synthetic 

nature (necessarily inexperienced in colouration). 

It is not, however, synthetic in nature. It should 

have been derived from natural resources such as 

plants, animals, and birds. Then we declare it to 

be a green composite. As far as their textile nature 

is concerned, at least one component in the fibre 

or the resin, or both of these, must be green in 

nature [3]. 

             

             

 II. NATURAL FIBRE 

 

Herbal fibres are a type of fibre that comes from 

plants and animals. Cotton, silk, wool, jute, linen, 

and coir, for example. A composite is a material 

that is made up of at least two unusual materials. 

This description would include bricks, concrete, 

wood, bone, and synthetic composites, as well as 

fibre-bolstered polymers (FRP). Because of their 

great strength, stiffness, and combination of low 

weight, FRPs are being used to fabricate a variety 

of structures. They're usually made of epoxy resin 

and synthetic fibres. High-performance composite 

materials are the name given to these materials. 

Natural fibres (NFs) specifically as a reinforcement 

in composite materials are being considered a 

preferred solution for one-of-a kind programmes, 

particularly in light of sustainable materials. These 

NFs have a number of advantages, including the 

capacity to replace expensive artificial fibres. Bio-

composites have also been created using these NFs. 

The evolution of composite materials is depicted. 

 
Figure 1: classification of Natural Fiber [4]. 
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III. CLASSIFICATION OF GREEN 

COMPOSITES 

 

Green composites on sort of reinforcement and 

polymer materials are divided into 3 primary types 

as stated right here.  

(a) Definitely, renewable composites, wherein both 

matrix and reinforcement are from renewable 

resources.  

(b) Partly renewable composites in which matrix is 

obtained from renewable sources and bolstered 

with synthetic fabric.  

(c) In part renewable composites in which artificial 

matrix is reinforced with natural biopolymers  

 

IV. TYPES AND PROPERTIES OF GREEN 

COMPOSITES 

 

A starch-based completely, dispersion-type 

biodegradable resin and cellulose fibres were used 

to create environmentally acceptable green 

composites. The mixture of dispersion-type 

biodegradable resin and cellulose fibres was 

thoroughly mixed with the help of a home-use 

mixer and a stirrer and then dried in the air or in a 

vacuum. Traditional hot urgent composites were 

structured at a constant temperature of 140 °C and 

pressures of 10 to 50 MPa, and their flexural 

electricity and flexural modulus extended as the 

moulding stress increased. The composites were 

made using a biodegradable polymer-based on 

starch and Manila hemp fibres. Inexperienced 

composites tensile energy is largely influenced by 

fibre composition. By employing weight, the 

tensile strength of go-ply composites would rise by 

nearly 50% with the fibre content material.  

       V. THERMOPLASTICS 

  

Thermoplastic is a type of plastic polymer that 

softens as the temperature rises and hardens as the 

temperature falls. The majority of thermoplastics 

have a high molar mass. And their polymer is the 

result of adding intermolecular pressure to the 

collection of moles. And to become weaker as the 

temperature rises, increasing the softness of plastic. 

They may be turned into viscus (concentrate or 

viscous) liquid as a result of this. Which can be 

moulded into a variety of shapes and whose fibres 

may also be stretched. Nylon is a thermoplastic that 

is far too important. Thermoplastics are the 

finished products of the thermoforming process. 

The ability of thermoplastics to withstand repeated 

activation is one of their key advantages. As a 

result, it may easily be reheated and moulded. This 

property also allows thermoplastics to be reused 

[5].  

       

Advantages of Thermoplastics  

 

• Rapid Processing  

• Smooth Rework  

• No chemical reaction takes place in the course of 
software processing  

• No curing required  
• Remodel able  

 

Disadvantages of Thermoplastics  

 

• Confined-carrier temperature performance  

• It has the tendency to shape weaker adhesive 
bonds  

 

VI. FABRICATION AND MATERIAL 

SELECTION 

 

Fabrication technologies are a key predictor of 

material choice, with silicon still holding the top 

spot. Micro actuators may be able to be mass-

produced at a reasonable cost due to their ease of 

fabrication and compatibility with current ICs. 

Nobody knows if there is a material that is suitable 

for all types of movements. Rapid-reaction 

materials, for example, may demand a high 

actuation voltage, whereas sluggish-response 

materials may require a low actuation voltage. If a 

fast response is desired in high-velocity packages 

or switches, substances such as diamond, silicon 

carbide, alumina, silicon nitride, and silicon are 

suitable options. Titanium carbide, tantalum 

carbide, or tungsten carbide can be utilized if a lot 

of force is required. However, using non-IC-

preferred materials will increase production costs 

and complexity. As a result, while constructing a 

micro actuator, a trade-off is unavoidable. Many 

strategies exist, such as the Ashby method, which 

is a Multi-Goal Decision-Making strategy, and the 

technique for Order Preference by Similarity to 

Ideal Solution.  

 

• Thermoforming  
 

The process of heating a thermoplastic sheet to its 

softening factor is known as thermoforming. The 
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sheet is stretched and controlled in a one-sided 

mould. After that, it cools to the appropriate shape. 

To get a sheet to agree to its final shape, the most 

popular procedures are vacuum forming, stress 

forming, and mechanical forming. Thermoforming 

comes in a variety of forms and can be employed in 

a variety of sectors [6, 7].  

 

Applications  

 

The thermoforming process can also be used in a 

wide variety of applications. Some of the most 

common include,  

• Retail clamshell packaging  
• Packaging blisters  
• Choose and location Tray  

• Fabric and handling tray and covers  

• Transport tray  

• Clinical packaging  

• Includes packaging  
 

Drawback of Thermoforming  

 

• The method is confined to skinny-walled designs  

• Part thickness may be uneven in spots, inflicting 

vulnerable points  

• It is slightly extra high priced than other plastic 

moulding techniques together with injection 

moulding  

• It is able to require greater plastic than different 
strategies of plastic moulding  

• It is not a flexible material process, as  
• It is miles restrained to the plastic sheet  
 

Compression Moulding  

 

In comparison to injection moulding and transfer 

moulding, compression moulding is one of the 

most cost-effective moulding techniques [6]. It's a 

highly efficient and cost-effective method of 

creating composite components. It's a high-strain 

forming method in which molten plastic fabric is 

squeezed into a small empty space all at once, 

using heat and stress to conform to the shape of the 

mould. The material in thermoset compression 

moulding stays heated throughout the cycle, and a 

new rate of moulding powder can be fed in as soon 

as a moulded object is evacuated. However, unlike 

thermosets, thermoplastics must be chilled before 

hardening. As a result, before a moulded element 

can be removed, the entire mould must be cooled, 

and as a result, compression moulding with 

thermoplastics is rather slow. Compression 

moulding is most commonly used for thermosetting 

polymers such as phenolic, urea, melamine, and 

alkyd; however, it is not always employed for 

thermoplastics. However, when extreme accuracy 

is required, thermoplastics are also compression 

moulded using an industrial machine, as seen in 

Figure 2 

 

 

Figure 2: industrial unit compression moulding 

 

Extrusion Moulding  

Extrusion moulding is the process (shown in 

figure 3(a)) of shaping polymers or metals into 

certain shapes. Metal or plastic is melted and 

pressed through a die to form a linear form across 

the system. The resulting shape, which is 

commonly referred to as a rod but isn't always 

cylindrical, is then cooled before being chopped 

into various lengths depending on the programme. 

Extrusion moulding (also known as plasticisation 

extrusion) is a process in which a stack of 

powders or a green frame in a die is forced out to 

take on the shape of an actual frame or other end 

product under strain. Extrusion is one of the most 

widely used methods for producing fluoropolymer 
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components. Extrusion, unlike injection 

moulding, usually produces a semi-finished or 

intermediate product that requires similar 

processes to reach a final product. 

 

   (a) 

 

  (b) 

Figure 3: (a) industrial unit extrusion machine (b) 

injection moulding machine 

 

Injection Moulding  

 

Injection moulding is a fun approach to mass-

producing small, complex polymer components in 

large quantities. Injection moulding is a method of 

creating items by injecting fabric directly into a 

mould (shown in figure 03 b). Injection moulding 

can be done with a variety of materials, including 

metals, glassware, elastomers, confections, and, 

most commonly, thermoplastic and thermosetting 

polymers. The component's substance is put into a 

heated barrel, blended, cooled, and pressed into a 

mould cavity, where the cavity's configuration 

hardens. Molds shape the preferred component of 

the metal, usually metallic or aluminum, and are 

precision machined by both a mildew maker (and 

toolmaker) completed after a product has been 

designed, usually with the help of a business 

clothier or an engineer. Injection moulding is 

widely utilized to create a wide range of 

components, from minor components to whole 

motor frame panels. The material utilized for the 

component, the intended size and features of the 

part, the mildew cloth, and all houses of the 

moulding device must all be taken into mind 

while designing injection moulded elements. This 

extension of design and possibilities aids injection 

moulding’s versatility. At our Ogden, Utah 

location, Professional Plastics has two injection 

moulding machines. Through our clients, we also 

market plastic pellets for injection moulding. We 

also offer high-temperature materials utilised as 

thermal insulator nozzles in warm runners used in 

injection moulding machines as an expert in high-

overall performance materials [8].  

 

Advantages of Green Composites  

 

• Lower high priced.  
• Decrease weight.  

• Better flexibility.  

• Renewable useful resource.  
• Sound insulation. • Thermal recycling is 
possible where glass poses troubles.  

• Friendly processing and no pores inflammation.  
Disadvantages of green composites  

• Lower electricity homes (especially impact 
energy).  

• Exact moisture absorption causing swelling of 

fibres.  

• Lower durability.  

• Terrible fire resistance and irregular fibre 

lengths are the native aspects. But recent fibre 

treatments have progressed these properties. 

 

                      VII. CONCLUSION  

After their lives are done, inexperienced 

composites can readily be composted, completing 

nature's carbon cycle. Green composites can be 

used to supplement and eventually replace 

petroleum-based composite materials in a variety 

of applications, providing additional agricultural, 

environmental, production, and customer benefits. 

Green composites made from plant-derived fibres 

(natural/bio-fibres) and crop-derived polymers are 

the new substances of the twenty-first century, 

and they could have enormous implications not 

only for the developing environment but also for 

the physical world. However, it can also be used 
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as a deterrent to the unpredictability of petroleum 

delivery. Despite a few drawbacks, green 

composites have the potential to be the material of 

the future.  
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