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Abstract — Rapid prototyping technology is an additive
manufacturing technique and green technology which transform
digital design model into three dimensional physical solid model
without using jig and fixtures. In this paper a single jet thermal
energy based rapid prototyping machine is design and developed.
In this paper machine assembly, process steps and its application
and limitations are discussed.

Index Terms — CAD Component design and development,
Assembly, Additive Manufacturing Processes.

1. INTRODUCTION

Rapid prototyping is the additive manufacturing processes. In
this paper a small model component design, developed and
assembled on the basis of thermal energy. In this machine
Fused Deposition modeling concept is used. In the process first
of all the thermoplastics are heated past their glass transition
temperature. Then the thermoplastics are deposited by an
extrusion head, which follows a tool-path according to GM
coding, and the part is built from the bottom to the up, layer by
layer & one layer at a time. A plastic filament or metal wire is
unwound from the coil and it supplies the material to an
extrusion nozzle which can turn the flow on and off. The nozzle
is heated to melt the material and can be moved in both
horizontal and vertical directions by a numerically controlled
mechanism. The model or part is produced by extruding small
beads of thermoplastic material to form layers as the material

o First of all CAD model developed and then covert it
STL format.

e The RP machines then processes the .STL file by
taking it as input and create sliced layers of the model
as output.

e The first layer of the physical model is created and
then the model is lowered by the thickness of the next
layer, and the process is repeated until completion of
the model.

e Finally the model and any other supports are removed
and the surface of the model is then finished and
cleaned.

Generally the data flow and process of RP can be understood
by the process flow chart given by Gebhardt(2003).
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Figure 1 Stepper Motor

Figure 2 Frame

Figure 3 Base Assembly

Figure4 Rod

Figure 5 NUT

Figure 6 Washer
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Isometric View in assembled state of the 3D printing device

Figure 6 Front Isometric View in assembled state of the 3D

printing Device

Figure 6 Front Isometric View in assembled state of the 3D

printing Device
Table 1
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Figure 8 Assembled 3-D Thermal Printer
1. Create a 3d model and export its STL file.

Figure 9 Sri Yantra Model

ISSN: 2454-6410

T
Sriyantra.stl
Figure 10
3. Import the STL file in the Printer Software.
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4. Arrange one or more models on a virtual print plate.
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Figure 12

5. Slice the models into thin slices and compute a path for
printer head. This is done by slicing software, which
converts the model into g-code, the language your printer

speaks.
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6. Check the created g-code for errors and printability.
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7. Send the g-code to your printer by clicking start print or
copy the code to a SD card, which you can insert into your
printer.

Monitor your printer.

Figure 14

3-D printed Sri Yantra

Figure 15
2. APPLICATION OF RP

Rapid Prototyping play an important role in Product Design
and Development, Reverse Engineering applications, Short
Production Runs and Rapid Tooling, E-manufacturing
Processes, Medical Field etc.

3. CONCLUSION

This paper demonstrates about machine components design
and development, assembly and gives fundamental concept
about processes of rapid prototyping. Part which has
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Geometrical constraints in subtractive marching processes that
can be print without any constrains in single processing time.
This technology is free from geometry .This is green
technology with respect to environmental perspectives. This
machine has some limitations.

1. Power supply must be continuing without any
interrupt.

2. Raw Materials can be used only PLA, and ABS

due to working temperature limiting conditions.

Parts surface finish is not excellent

Parts required post processing operations.

Machine can run continuously for limited hours.

Waste Materials after post processing cannot be

reused.

7. Post processing is difficult and takes more time
to finish or to remove support materials in case of
hollow, shell, and blind hollow spiral type object.

This is the future based technology. In future research work is
going on to remove its limitations. In future this technology
plays more roles with respect to Customer Perspective, Market
competitiveness, Financial Perspectives and Environmental
Perspectives and e-manufacturing for solving supply chain
management issues.
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