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Abstract 
 
3D printing is a best in class technique for assembling parts in computerized 

models for material development approach. This assembling technique create 

parts in a with high precision.This  3D printer is  aimed  at  the  design  and  

fabrication  of  Fused  Deposition Modelling Technology in a cost efficient 

way using off the shelf components. FDM 3D printing works both 

horizontally and vertically with extrusion n o z z l e  mo v e s  over a built 

platform. The process includes the utilization of thermoplastic material that 

reaches melting point and is then constrained out to make a 3D object layer 

by layer. As the design takes shape, it is apparent to see each layer as a 

horizontal cross section. This technology  allows  the  creation  of  detailed 
and intricate objects that would take much more to produce by conventional  

methods.  

 

Keywords: 3D     Printing,      Fused      Deposition     Modelling, 

Thermoplastic, Extrusion Nozzle, Layer by Layer. 

 

1 Introduction 
 

The   history   of   printing   starts   back   from   the duplication of  
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images by the means of stamps succeeded by flatbed printing process in 

the 18th century. In mid- 19th centuries colour printing became very 

popular. The introduction of 2D printer set off a revolution in the printing.  

It made a persistent human readable representation of the graphics as text 

in paper. After some years the concept of 3D printing  started  evolving,  a  

new  way  to  look  at  the  past printing technologies. 

The 3D printing is based on   the data which is obtained from the 3D 

digital model, in which the material is usually added and solidified layer by 

layer in order to create a three-dimensional  object.  This technology does 

not require any traditional tools, fixtures or molds unlike machining. On the 

other hand it directly converts the digital file into a 3 dimensional solid 

object, and thereby it effectively reduces the difficulty of work piece 

processing and also it shortens the production cycle. One of the critical 

preferences of this printing innovation is the capacity to deliver 

complex shapes and for creating any 3D part.  

Fused Deposition Modeling (FDM) most commonly used process in the 

3D printing material extrusion technique. FDM makes use of the 

filamentary thermal fuse material as the raw material for processing. The 

material is generally   melted and   extruded by heating of the nozzle. Then,  

the  melted  material  is  coated  with  the  help  of  the forming plate . The 

3D objects which are finally obtained by the layer-by-layer cooling are 

solidifying in the material. The term "3D printing" refers to a process which 

deposits a binder material onto a printing bed layer by layer. 

FDM is presently used most widely for the 3D printing process.  It is 

of low cost, completely open source, and a convenient   material   

replacement   and   high   technology maturity. 
 

2 Literature Survey 
 

In [1]Yin He, Wen Quangang, Lin Gang proposed a paper on the  

“Research on the Control Method of 3D Printer based on FDM 

Technology” where the issues based on the motor drive for the nozzle 

mechanism was analyzed a method for running and controlling the steler 

motor was proposed. On the implementation of the deceleration algorithm 

the analyses problem was reduced. 

In [2] Jiawei Leio, Zhen Shen, proposed the work on the “Preliminary   

study   on   Fault   Diagnosis   and   Intelligent Learning of Fused Deposition 

Modelling (FDM) 3D Printer” Where   the   fault   that w a s  a n a l y z e d  

f r o m  t h e  F D M  b y  monitoring the machine vibration signals. Further the 

fault diagnosis was done on the basis of intelligent analyses of the signals 

from the sensors. 

In [3] Karel Dvorak proposed a work on the “3D Model Preparing for 

Rapid Prototyping by FDM Method”. In this paper the parameters and the 

configuration of the FDM based 3D  printing  machines  is  discussed  and   
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the correction was performed  in  the  design  and  various  parameters  of  

the methods used for designing efficient model. 

 

3 Existing System 
 

The existing 3D printer is designed for the high end market using 

custom hardware and software. The hardware of 3D printing controller 

generally has two parts. The ARM is the fundamental control board and 

FPGA is for movement control which is a two bits of circuit board associated 

with transport interface. ARM primary control board with plenteous memory 

associated with a general gadget interface liable for the finish of the 

assignment the executives, information accepting and handling. The huge 

cost associated with such a printer is due to various reasons like the custom 

boards used in motion system, machining and molding of mechanical parts, 

proximity sensors that demand voltage conversion, touch screen. Further the 

3 co-ordinate axis movement is achieved using belt and timing pulley which 

is available only in standard size[4-7].   

 

3.1 Disadvantages 
 

● High cost of the product due to several reasons as listed above. 

●   Heavy power consumption due to the usage of advanced devices. 

 

4 Proposed System 
 

The system is designed to reduce the cost of the product which is 

achieved by using off the shelf processor (arduino mega) and shield board, 

LCD display unit, rack and pinion which is easy to procure, aluminium 

channels and brackets for chassis, mechanical limit switch for homing. By 

using such components the printer is made affordable for students, 

researchers and even common people to use and innovate on it. The main 

motive of developing the product is to make use of the printer a pa r t  from 

its industrial applications. 

 

4.2 Advantages 
 

●    Low design complexity 

●    Cost effective 

●    Reduced power consumption 

●    User friendly 
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5 Block Diagram 
 

Figure 1 shows Block Diagram of proposed work 

 
 

 
Figure 1 Block Diagram 

 

 

6 Module Description 
 

6.1 Motion System 
 
6.1.1 Chassis 

 

The chassis is a load-bearing framework, which structurally supports its 

construction and function. The 3D printer frame supports all the mechanical 

and electrical components to carry   out   the printing work. This determines 

the build volume of the 3D printer with its robust look, as well as its artistic 

appearance. 

 

6.1.2 Stepper Motors 
 

DC Stepper motor rotates in a series of steps. This help in exactly   

positioning   without   using a feedback sensor. It consists of a rotor with a 

permanent magnet which is surrounded by the stator windings. As the 

windings are initiated bit by bit in an unequivocal request and current 

inventory is given, they will polarize the stator and make electromagnetic 

shafts move correspondingly that will thus make drive the engine. 
 

6.2 Micro-Controller Unit 
 

The microcontroller is Arduino Mega 2560.It is a microcontroller board 

dependent on the ATmega2560. The microcontroller has 54 advanced I/O  
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pins, 16 pins utilized for simple sources of info, 4pins is utilized for 

equipment sequential ports, a 16 MHz gem oscillator, a USB association, 

power jack and a reset button. The ATmega2560 has a blaze memory of 

256KB for capacity, 8 KB of SRAM and 4 KB of EEPROM on the reenacted 

print bed and cut them all together.  

 
6.3 Ramps Board 
 

Ramps is short for rerap Arduino mega pololu shield, it is primarily 

intended to utilize pololu stepper driven board, work when associated with its  

Mega 2560 board and 4988/DRV8825. Inferable from its solidness in activity 

and extraordinary similarity it very well may be utilized in 3Dprinter. 

 
6.4 Heating Bed 
 

Heat bed has two purposes. One is to increase surface energy of the 

print bed to improve bonding strength of the first layer. Another is to keep 

the bottom few millimeters of the print hot enough to provide a warp-free 

foundation for the rest of the print. Most materials are stickier when hot 

than cold. The heat bed is maintained at a temperature of 60 degrees. 

 

6.5 3D Model 

 

 
 

Figure 2 3D Model 

 

A 3D model is a mathematical illustration of anything that is  three-

dimensional.3D models are accustomed to depict real-world and abstract 

visuals for art, recreation, simulation and drafting and art integral to several 

completely different industries.3D models outline surfaces through shaders, 

programs that mathematically outline color, light play and alternative 

surface characteristics. Figure 2 shows 3D Model. 
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6.6 Extruder 
 

The 3D extruder in the 3D printer ejects material in fluid or semi-fluid 

kind to store it in sequent layers inside the 3D printing volume. The cold end 

is the cool half inside the higher bit of the 3D printer extruder. As of now, 

there's no warming of the fiber. This gives basically the engine, driving the 

3D printer fiber into the new completion. The hot end is that the half where 

the fiber get progress from strong to fluid, while expelled on the structure 

plate. It is kept up at 200 degrees. 

 

6.7 G Code 
 

G-code tells computerized machine tools exactly how to make 

something. The "how" part is defined by g-code instructions, given to a 

machine controller, tells the motors where to move, how fast to move, and 

what path to follow. 

 

6.8 Repetier Host 
 

Repetier-Host is developed by Hot-World GmbH & Co. KG. The 

Repetier-Host is a easy to use host software, which is adaptable with almost 

all firm wares around. We can add the STL files and position it. Figure 3 

shows Repetier Host 

 

 
 

Figure 3 Repetier Host 

 

7 Results 
 

The Fig 4  is an image of a 3D printed model 
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Figure 4 3D Printed Structure 

 

8 Conclusion 
 

In this paper, a proposal for a cost efficient FDM based 3D printer is 

made. It is achieved using components off the shelf. The software Repetier 

Host has been used for visualize the GCode sent to the microcontroller along 

with the slicing software Slic3r. 
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