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Abstract- Rapid prototyping is a 21th century technology that related to the computer aided design and rapid manufacturing 
of prototype product in real world. RP is the latest technology developed in recent years. Rapid prototyping main advantage 
over traditional method it forms complex part in shortest time. It enables the designer to implement their imaginary complex 
design in real manufacturing world. 
This paper discusses the advantages obtain from Rapid Prototyping (RP) and application of Rapid prototyping in Rapid 
Manufacturing with the help of case study. The virtual manufacturing operations are demonstrated the effectiveness of 
discuss methodology. 
  
Keywords- Rapid Prototyping (RP), Rapid Manufacturing, Virtual Manufacturing. 
 
I. INTRODUCTION 
 
The first invention of Rapid Prototyping technology 
is takes place at the end of 1980’s.After the invention 
people start producing models and prototypes. Now 
after lots of research we can fabricate complex 
geometry part RP so people replace the subtractive 
manufacturing processes. Flexibility of rapid 
prototyping helps the designer and manufactures to 
manufacture complex part in less time effectively. 
 
The different additive manufacturing process 
available is liquid, solid and powder additive 
manufacturing process. In liquid RP process SLA 
(Selective Laser Apparatus) it is liquid 
polymerization process. SLA is most commercialized 
process used for Rapid Manufacturing. In Solid RP 
process FDM (Fused Deposition Modeling). It is fast 
process as compared to SLA. In Powder RP process 
SLS (Selective Laser Sintering) In SLS joining of 
particles occurs because of sintering process with the 
help of laser. 
Technological tools available for Rapid Prototyping- 

1. Rapid Prototyping. 
2. Rapid tooling. 
3. Reverse Engineering. 
4. Rapid Manufacturing 

 
II. RAPID MANUFACTURING 
 
Rapid manufacturing is known as production of ‘end-
use’ component part made using additive layer 
manufacturing. In old days additive manufacturing 
process is used only to manufacture prototype and 
rapid tooling. The recent developments in RP allow 
to use verities of materials such as polymer, metals 
and ceramics to manufacture part for various 
applications. In this method we make the part which 
can perform three tests. 

• Fitness test. 
• Form test. 
• Functionality test. 

Form, Fitness and function test- 

A. Form test 
Form means Aesthetic and ergonomics look of object 
as per designer so to decide a part can be manufacture 
by additive manufacturing (RP) or subtractive 
manufacturing (CNC). Form test gives the idea of 
visual inspection by seeing the model the designer 
can make correction. 

 
B. Fitness test 
This test is important for mashing of two parts. One is 
female and other is male like Go and No-go gauge, so 
that we can go for actual manufacturing. 

 
C. Function test 
This is very important for the rapid manufacturing 
which gives the idea to manufacture that the product 
is functionally working or not. 

 
III. METHODOLOGY 
 
A. Stereo lithography apparatus (SLA) 
SLA was invented by Charle Hull of 3D Systems Inc. 
[2] It is the first commercially available for rapid 
photo polymerization of liquid material Then most 
wildly used for rapid prototyping. Material used for 
the photo-curable liquid resin. Under the imitations of 
photons, small molecules (monomers) are joint 
together to form large molecules by photo 
polymerization process Based on this the layer by 
layer by polymerization the part is built. 
 
The ultraviolet light or laser is used for the curing of 
liquid resin. Laser is trace layer by layer in zig-zag 
manner so that curing of layer is occurred. Depending 
on the layer thickness the power (intensity) of laser 
can be vary so that whole layer will be cured as per 
the layer thickness. But full curing of liquid is not 
occurred so we required the post curing process.  
 
In experimental set up mirror is used for guide the 
laser beam in x-y directional path of the vat. The 
elevator mechanism is used to give Z-direction the 
bed whole assembly is shown in Fig.1 
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Fig.1. The working principle of SLA [7] 

 
B. Fused Deposition Modelling (FDM)  
Rapid prototyping system-3D modeller developed by 
Stratasys Inc.-constructs parts based on deposition of 
extruded thermoplastic materials called FDM process 
[6].In FDM thermoplastic filament is feed by feeding 
system which is control by computer in the heater. 
Heater is placed above the nozzle (Melting of 
filament occurs 1O above the actual melting 
temp.).The pressure pump is used for extrusion of 
melted material which is heated in heating cylinder. 
All this mechanism of this mechanism of heater, 
nozzle and pressure pump is placed in movable 
extrusion head. This movable extrusion head is used 
for x-y direction control. The z direction is control by 
elevator mechanism which is control by computer. 
The polymers available for filament are ABS, ABSi, 
ABS-M30, PC, PC-ISO, PPSF, etc. The working 
principle of FDM is shown in Fig.2.  
 

 
Fig.2. The working principle of FDM [7] 

 
C. Selective Laser Sintering(SLS)  
DTM Corp. (Austin TX) offers an alternative to 
liquid-curing systems with its SLS systems which 
were Developed by Carl Deckard and Joseph Beaman 
at the mechanical engineering department of 
university of Texas at Austin.[4, 5] SLS we have to 
sinter the particles i.e. semi-molting (outer layer 
occurs jelly like so high energy is required so CO2 

laser is used. The powder is driven by roller after 
each layer of sintered part. The elevator is used for 
the Z direction control. Mirror is used for the 
controlling x-y direction path of laser beam. In this, 
previous layer or sometimes powder acts as a support 
material for next layer. The many material powder is 
available for model production like PVC (polyvinyl 
chloride), ABS (Acrylonitrile Butadine Styrene), 
nylon, resin, polyester, poly-propane, polyurethane 
and investment casting wax. Now day’s machines 
which use metal and ceramic powder are also 
available. The working principle of SLS is show in 
Fig.3. 
 

 
Fig.3 The working principle of SLS [7] 

 
D. Rapid Manufacturing Benefits  
 Mainly in industry the reduction or elimination 

of fixed assets such as mold tooling result in 
reduce capital investment.  

 Rapid Manufacturing reduces the stage of supply 
chain such as reducing lead time, inventory and 
supply chain cost.  

 It helps in optimization of complex design for 
manufacturing.  

 In directly it replace the subtractive machining 
process by additive manufacturing process for 
complex job.  

 It is beneficial for manufacturing of low batch 
component.  

 One of the advantage over conventional CNC 
machining is it does not required fixture so 
sometimes it is called as fixture less 
manufacturing.  

 
IV. CASE STUDY  
 
A. Outline of methodology step/Algorithm  

1. The suggested heuristic, which apply the new 
methodology, consist of three parts.  

2. The first part is based on the making the 3D 
model on the software (CATIA V5, NX.4, Pro-
E)  



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092, Volume- 4, Issue-8, Aug.-2016 

Role Of Rapid Prototyping In Rapid Manufacturing 
 
3 

3. In the second part simulate the 3D model on 
the basis of manufacturing part programming 
and visual inspection on any software like 
Insight, Mimics, etc.  

4. In the third part the solution is obtaining it is 
check on the Stratasys FDM 400mc machine.  

5. The process flow chart is presented in Fig. 4.  
 
Flow chart 

 
Fig.4 Flow chart 

 
B. Outline of methodology  
Step1-Initialization- 
Make a feasible constructive solid geometry with 
proper dimensioning on software packages CATIA 
V5. (Pro-E, Uni-Graphics and transfer this file to STL 
package.)  The memento model is as shown in Fig. 5. 
 

 
Fig.  5.  Geometric model 

Step-2 Input for generation of part program 
Use STL, file data as input for Insight software. Make 
an input setup in the Insight software shown in Fig. 
6(a, b). Select the optimum parameter (i.e. Material 
selection, orientation, tool tip, hatching pattern etc.) 
and generate the part program. 
 

 
Fig.6 (a).stl file in horizontal orientation 

 

 
Fig. 6 (b).stl file in vertical orientation 

 
Step-3 Generation of nozzle path program 
In software the tool path store layer by layer 
information in such a way that hatching is always at 
an angle 90 degree to the previous layer as shown in 
Fig. 7.(a, b). 
 
Generate the part program for different orientation of 
model horizontal and vertical. In horizontal 
orientation support material required is 0.175 in³ and 
time required to build job is 32 min but in vertical 
support material required is 0.513 in³,, and time 
required to build job is 2 hr. 18 min which is more as 
compare to horizontal orientation so horizontal 
orientation is the best orientation to build part. ABS-
M30 material is used as part material and SR30 
material used as support material having two different 
nozzles T20 and T12 respectively. 
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Fig. 7 (a) 

 

 
Fig.  7. (b) 

Fig. 7.  Hatching pattern of adjacent layer 
 
Step-3 Virtual Simulation of machining 
Simulate the part program on in Insight software if it 
is wrong go for the parameter selection previous step 
and again generate the part program so that 
optimization of  process occurred then go for the 
simulation if it is properly simulate then go to step-4. 
Fig. 8.(a, b) indicates the simulation of tool path 
program on insight software. 
 

 
Fig.8. (a)Horizontal orientation of part. 

 

 
Fig. 8. (b) Vertical orientation of part. 

 
Step-4 Fabrication of part on machine 
This is the most important step in CAM, whatever we 
do on the software is properly implementing in actual 
machine or real world.Prepare machine setting to 
build part. Give the output of the Insight to machine 
tool path file (.cmb file).The built part is show in Fig. 
9. 
 

 
Fig. 9 Final finished part 

 
CONCLUSION  
 
In this work several goals have been achieved In 
rapid manufacturing it gives the idea It allows the 
user to manufacture to make 3D model of complex 
profile which is not possible by conventional (CNC) 
machine.  
 
RM technology is economical and feasible in terms of 
production rate. The part produced by rapid 
manufacturing is directly used for functional purpose. 
There for rapid manufacturing is the best option in 
the future for complex manufacturing part. 
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