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Abstract: We will firstly elaborate the meaning of 3D printing and its technologies to look out the processes and material in
different industries like manufacturing or production. 3D printing has become crucial and embryonic sector in the
manufacturing. We have enumerated different technologies which are to bring technological revolution in production and
prototyping. We will also focus on advantages and disadvantages of 3d printing technology. Applied criteria for classification:
literature review, analysis method and finally conclusion with some future scope.
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L. INTRODUCTION
3D printing specifically known as additive manufacturing is a technology which transform a digital 3D model into physical 3D
model by building up in layers. 3D printing enables to allow the local, on-demand production of final products or parts. By
eliminating intricate production steps and using substantially less material, ‘additive’ processes could be able to reduce waste and
save more energy compared to today’s ‘subtractive’ manufacturing processes, and reduce material costs which will aid in saving
both money and time. Hence 3 D printing holds potential to change conventional production techniques.

A. 3 D Printing

The basic principle of 3 D printing is stereolithography which is patented by Charles Hull, co-founder of 3D Systems, Inc in 1986

which illustrates fabrication of product by deposition of material layer by successive layer. The term 3D printing incorporates

processes and techniques which are able to manufacture parts with different material options.

1) Stereolithography (SLA): This process of printing involves a uniquely designed 3D printing machine called a stereolithograph
apparatus (SLA), which converts liquid plastic into solid 3D objects. vat of liquid photo curable polymer is used as material. A
UV laser beam then tracks the very first slice of part on the surface of this liquid, hardening very thin layer of photopolymer.
The platform is then Moved downward very slightly and another slice is traced out which with exposure to laser will quickly
hardened. This process of lowering the platform and tracing the slice is repeated until final part is manufactured. Then part is
removed from vat of polymer, cleaned and is cured. Material Options- Liquid resin.

2) Digital Light Processing(DLP): This process is quite similar to SLA but light source used is conventional source of light such
as arc lamp. The results of such printing are sturdy and have fine resolution. Compared to SL, DLP uses less materials, gives
detailed production, and thus is economical. Material option- Photopolymer
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Fig. 1 Digital Light Processing (DLP) [17]
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3) Fused Deposition Modelling (FDM): FDM prints prototypes and final products with high degree of accuracy. FDM Technology
build objects by repeating the process of laying material layer by layer by heating and extruding thermoplastic filament.
Material options- thermoplastics, eutectic metals, edible materials, modelling clay, metal clay.

4) Laminated Object Manufacturing (LOM): Laminated object manufacturing (LOM) is one of the rapid prototyping systems.
During the LOM process, layers of adhesive-coated paper, plastic or metal laminates are fused together using heat and pressure
and then cut to shape with a computer controlled laser or knife. Then laser or knife traces dimensions of the object. After the
layer is completed, the platform is lowered about one-sixteenth of an inch. A new sheet of the material is made adhered to it
with a heated roller. This process of adding new layer and cutting is repeated until 3D object fully printed. Excess material is
sanded and object is painted to obtain finished object. Material Options-Paper, Metal foil, plastic film.
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Fig. 2 Laminated Object Manufacturing (LOM) [17]

5) Selective laser melting (SLM): Selective laser melting (SLM) is a technique that also uses high-power laser beam that fuses and
melts metallic powders. The fine metal powder is evenly distributed onto a plate, then each slice of 2D layer image is
intensively fused by applying high laser energy that is directed to the powdered plate. Intensive energy of laser is so high that
metal powder melts and forms a solid part. After the layer is finished the process is repeated until final product is formed.
Material options- Metals and metal alloys.

B. 3 D-Bio Printing

3D bio printing is the process of generating cell patterns using 3D printing technologies. This process artificially construct living
tissues, organs and skin by tracing biomaterial layer by layer of living cells. The materials which are used for bio printing can be
naturally derived polymers, human tissues and synthetic molecules. 3D -bio printed tissues are being developed for transplantation,
use in drug discovery, biological and toxicological agents. 3D bio printing has already been used for transplantation of several
tissues including multi-layered skin, bones, heart tissues and cartilaginous [18].

C. Aerospace

NASA researchers have successfully printed 3D parts in space with the help of “Made in Space 3D printer’. Space station crew now
can fabricate their tools with light but robust material. The first 3D printer in space uses extrusion additive manufacturing, which
builds objects layer by layer out of Acrylonitrile Butadiene Styrene (ABS) plastic [16].

Fig 33 D Printed Ratchet wrench in space [16]
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D. Defence

Defence sector is employing 3D printing for making prototypes of parts rather than time consuming fabrication of tools which has
speeded up the design validation process. Currently defence sector is using additive manufacturing to build satellite brackets,
wearable sensors and weight sensitive products [12].

Fig. 4 “Liberator’ Gun [12]
E. Robotics
3D printed robots are low cost, fully customizable, light weight and sturdy. Hydrogel robot made by MIT has potential to
manipulate human tissues and organs without damaging them. Currently its only limited for catching fishes without damaging them
and release them after research on them. This robot can perform number of forceful tasks, including the ability to grab and release
live fish as they swim [11].
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Fig. 5 Application of robot in 3D printing [11]

1. CONCLUSION
In this paper we have focused, the importance of 3D printing, its working, different aspect of its technologies and application in
various fields. In recent times 3D printing technologies have gained significance in various fields like Robotics, Defence and
Aerospace.
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