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Abstract— Rapid Prototyping is a new term for our society 

because it is growing and still not reached to everyone’s hand 

because of its cost. Being based on material, this technology 

has its own advantages and disadvantages to the environment 

as well as on our society. In this paper, we discussed all 

possible terms which make this technology superior over 

traditional manufacturing and prototyping methods. We have 

covered the most available printing processes for getting a 

more accurate report. Considering the ad- vantages and 

disadvantages, we can find the impact of 3d printing on our 

society and environment, which can be improved by further 

studies on this emerging field of technology. 
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I. INTRODUCTION 

3D Printing takes advantage of additive manu- facturing by 

constructing objects by placing layers of material upon each 

other ("AM Basics"). It is unique because it is able to 

manipulate almost any sort of material ranging from cement 

to human tissue. Virtual design is first created & modeled on 

a computer, labeled a Computer Aided Design (CAD), and 

this is then fed to the 3D printer. 3D printing has come to be 

used to manufacture a variety of objects, from bricks and 

bowls to human organs. It begins a shell of plaster-based 

material, and then layers of the material are added to that 

shell, each layer being separated by a substance that keeps the 

layers together. One unique advan- tage of 3D Printing is that 

it is the only form of additive manufacturing that can produce 

objects in colors [1]. 

A conventional system that involves 3D print- ing is 

the CAD/CAM model, which allows the creation of both 

computerized designs and control of the manufacturing 

process by computers. The computer can provide 

instantaneous calculations which allow for manufacturers to 

ensure mathe- matical precision during the designing period 

[2]. The detail and precision provide space for more intricate 

designing. The object can be shaped to the finest of margins. 

This model allows for employees who are not generally 

involved in the production process to observe and partake in 

the creation of the product actively. For example, members of 

the Public Relations department of     a company might look 

to ensure that the design has a visual appeal to all social 

groups. 

The fast-paced nature of the modern industry is 

unprecedented. Moreover, with this comes a need to create 

scaled models of great products like infrastructural products 

in order to test their viability. 3D printing allows this by 

creating 3D models of objects [3]. This is known as Rapid 

Prototyping (RP) and industrialists to test what- ever object 

they hope to mass produce by using these prototypes. Before 

the advent of 3D Manu- facturing, prototypes were 

challenging to produce, were expensive and took a great deal 

of time, which prevented manufacturers from testing their 

products out adequately. They no longer need to rely on a 

chain of horizontal production and can construct this 

prototype by themselves within their industry. 

There are different forms of Rapid Prototyping, one 

of the earliest being Stereolithography (the slides). It involves 

a volatile, sticky substance called resin which becomes a solid 

when ultravio- let rays are applied to it. These ultraviolet rays 

are emitted through active argon or helium-cadmium ion 

lasers. The ray hardens each layer one by one and removes an 

excessive resin. Laminated object manufacturing (LOM) is 

another standard tool [4]. 

Layers of materials are joined together with 2D 

adhesive sheets which are then severed into a 3D mould by 

laser. The severing of the sections is done so precisely so that 

only a specific adhesive sheet is cut and not the material. 

However, it is not only large manufacturers that 

accrue the benefits of this. Small-scale artists and creators can 

now bring their intricate designs of objects such as household 

ornaments to life without the need for expensive machinery 

[5]. They also no longer need to rely on other, large 

manufacturers for their work and this independence allows 

them to work faster and produce higher quality products. The 

designs that a 3D printer can print are often fare more 

appealing and complicated than that made by large traditional 

machinery. 

However, the initial stages of 3D printing may not 

be high-speed. Manufacturers can speed up the production 

process by the use of injection molding [6]. This involves an 

injection molding machine injecting melted plastic into a 

mould where the plastic then cools off and becomes the end 

product. Once an accurate mould is developed, then this 

process can prove to be very time- efficient and can allow for 

mass production. 

However, for mass manufacturing, especially of 

large and complex products, 3D printing has not been able to 

uproot traditional manufacturing. 3D printing remains far too 

expensive for economies of scale [7]. It is relatively cheaper 

when pro- ducing on a small scale because there are fewer 

materials and machines required. Objects can be created 

directly and do not need to be assem- bled. However, large 

industries cannot rely on 3D printing for their production. 

Over the immense quantity of products made, conventional 

production methods become far more cost-efficient. They 

require less energy on average, saving necessary fuel and 

electricity costs. The preliminary costs   of investment in the 

capital may be high, such    as establishing the factory and 

buying machinery, but the cost of each product becomes 

cheaper as we go. Objects are also produced much faster, 

allowing the company to sell more and hence balancing the 

costs with higher revenue. 

Perhaps the most significant drawback of 3D 

printing is the quality and durability of the prod- ucts. The 

procedure of adding layers upon layers of materials creates a 
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structural weakness that is difficult to circumvent. Some 

manufacturers try to get around 3D printing by printing some 

parts of the object parallel to the base. Yet this is not feasible 

for top-of-the-line goods with elaborate designs. The multiple 

layers tend to leave strokes on the object, damaging the 

aesthetic look. Avoid- ing these marks requires more 

excellent meticu- lousness in design and increases the cost as 

well. 

There does exist technology that can counter these 

drawbacks. Systems that involve laser tools operating at very 

high resolution can print stronger objects, although these 

would need further structural reinforcement. This slows down 

the production process considerably. A particularly useful 

form of laser 3D printing is selective laser sin- tering [8]. 

Layers of nylon powder are joined together, and the powder 

molds together with the heat of the laser. Research that tests 

such products using the Taguchi method revealed that the 

strength of the object increased if the height   of each 

individual layer approached 0.15 mm [9]. This was also 

resistant to temperatures up to a 133’ Celsius. Selective laser 

melting is used to fuse parts of metal layers together and is 

predom- inantly utilized in the creation of products for the 

aerospace industry. Electron beam manufacturing (EBM) is 

used in a similar fashion, but electrons are used for energy 

instead of a laser. It provides a more energy-efficient and 

equalized form of heating. 

The full environmental benefits of 3D printing are 

yet to be realized. Many believe that it has a significant net 

positive effect on the environment because it uses fewer 

materials and creates less waste [10]. Energy used on 

transportation is conserved if goods are produced in-house 

and do not need to be transported. 3D printing also produces 

less waste because it only uses up the materials required for 

production. Yet this is not the entire story. Many products 

need additional and unique complementary goods in order to 

be useful. Such goods use up their own resources. There are 

problems with the sorts of gases emitted during processes like 

laser production [11]. Fusing plastic releases noxious gases 

like carbon monoxide, trichloroethane and lead compounds, 

and the only way to counter this is to develop a robust air 

filtering structure. Plastic 3D-products are often difficult to 

recycle as they have been shaped for    a particular purpose 

and are often times damaged beyond repair due to their 

structural weaknesses. People are likelier to become more 

careless and conserve even less of their possessions. Having 

a 3D printer in the home means people are likelier to regularly 

dispose of old goods and print their replacement. This leads 

to a waste of resources and an increase in the landfill. ‘Oil 

mist’ is a significant danger that comes from working in 3D 

printing. Workers exposed to this become highly susceptible 

to cancer [12].  Many of the types of chemicals used can 

damage workers breathing and skin. There has been 

inadequate research conducted in this regard as these 

processes are relatively new and are still being formed. The 

cost of producing the materials needed for 3D printing can be 

disproportionate as well. 

On the other hand, 3D printing can also be used to 

preserve vital resources by producing only the precise 

product required rather than large quanti- ties being produced 

and having only some goods out of those used. It can be used 

to produce sharp but light parts for the construction of 

machines such as airplanes. Lighter airplanes would require 

less fuel and emit fewer greenhouse gases. Some companies 

are moving towards using renewable and recyclable materials 

for their 3D printing, such as polylactic acid [13]. 

With regard to benefiting society in terms of 

healthcare, 3D printing can provide radical im- provements. 

It can create custom-made human organs and devices such as 

hearing aids to cater   to specific individuals. This allows for 

patients to find the devices that could serve them the best. 

Cellular growth within people can be initiated via a 3D 

printed mould [14]. Adhesive substances can provide 

structure to a cellular tissue for it to multiply. Models of 

people’s body parts can be produced before surgeries so that 

the surgeons can practice the surgery beforehand. Modern 

designs are looking to reproduce human bones identically, but 

the most considerable challenge is getting the size and density 

of the pores correct. These pores are vital to the maintenance 

of human bones in the body. 

The lightness and strength of many 3D printed 

objects make them suitable for the creation of safety gear that 

is easy to wear. Current research is inconclusive about the full 

energy usage of 3D printing, but it can be seen that, for it to 

be a viable option, methods to reduce energy consump- tion 

should be found. Processes involving laser particularly 

require a great deal of energy [15]. 

3D Printing also helps save warehousing costs. 

Companies have always had to focus on invest- ing 

considerable resources in storage facilities. However, with 

3D printing, businesses can simply produce what they need 

at the moment that they need it [16]. They also do not need to 

spend money on transportation costs as production can take 

place within the main factory itself. 

However, there is only a limited range of ma- terials 

that 3D printers can operate with. Only certain plastics and 

metals can be used in 3D printed objects. This suggests that 

the sorts of objects that you can 3D print are limited in their 

usefulness. Automation is becoming a big issue   in the 

modern world as machines and computers are rapidly taking 

jobs that people would other- wise do. This generates 

unemployment and social discontent. It is predicted that 3D 

Printing will be another giant step towards these ends. 

Machines that can create entire products on their own will put 

the many people involved in each stage of        a 

conventionally produced good out of business. Intellectual 

property violations can become more common in a world 

where there is increasing access to 3D printing. People can 

print goods that they see online without having to purchase 

the good from the manufacturer. Big and small manu- 

facturers could lose out on profit and incentive to innovate in 

this manner [17]. 

There are several computer software programs that 

can help you design and print your good. For beginners, it is 

recommended that they should use a software program like 

Tinkercad, which allows has a comfortable user-interface and 

easy tutorials but has some limitations in its functionality. 

Mesh- mixer would be more suitable for experienced 

workers. It constructs designs out of triangular cross-sections 

and has a range of tools that can allow you to work on minute 

details in the design and add to the aesthetic appeal. 
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II. CONCLUSION 

3D Printing has the potential needed to grow    in the 

manufacturing industry but along with this 3D Printing is 

continuously growing in other fields like Jewellery 

production, negligible amount of waste produced while 

printing. Due to cut in cost of FDM Printers, many people are 

attracting towards this technology. Some materials are 

harmful for envienvironment and cause bad odor. Despite 

there is no need of technical knowledge for operating a FDM 

Printer, but need a very good practice of CAD Software for 

modeling such models for printing. 
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