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Abstract 

The objective of this task is to re use vintage computer components that 

ought to be effortlessly on hand to make a low priced CNC/3-D printer. 3- 

D printers are commercially to be had and variety from a few tens of heaps 

to lakhs of rupees. In this challenge, the aim is to make a 3D printer for 

lovers who are not inclined to shell out a fortune for a 3-D printer.CNC 

stands for computerized numerical manage and it’s a technique that allows 

computers to automate machines. Frequently used with machines that 

circulate along in extraordinary axes like x axis & y axis and almost like 

coordinates that laptop will inform it exactly where to move, including a z 

axis will allow us to govern the depth. this is the concept that many 3-D 

printers use to print. The movement in the x, y & z instructions will be 

manipulated by making use of a stepper motor to be had in CD/DVD 

drives. the Arduino is the tool that will be controlling the entirety. But by 

itself, it has issues controlling the stepper motors at once. to resolve all 

Arduino/Stepper motor troubles, a “stepper motor motive force” is used for 

every motor. An old laptop po wer deliver (SMPS) is used for obtaining 

power deliver. By using hacking the 3-D pen and making it automatic via 

the usage of a bread board and a transistor and connecting it to the 

Arduino this complete setup can be used as a 3-D printer to print various 

3-D items. 

 

Keywords: — 3D printer, CNC machine, Arduino, GBRL controller, 
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I. INTRODUCTION 

3-D printing may be used to prototype, 

create alternative components, and is even 

flexible sufficient to print prostheses and 

scientific implants. It's going to have a 

developing impact on our international, as 

an increasing number of human beings 

gain get admission to these splendid 

machines.3-D printing, also called additive 

production (AM), refers to various 

procedures used to synthesize a 3- 

dimensional object. in 3-D printing, 

successive layers of material are formed 

under computer control to create an item. 

A easy 3-D printer has three axes x, y, z, 

each controlled via a stepper motor, plus 

the extruder controlled by an extra stepper 

motor. Every dimension is made with 

linear actuators of numerous designs. you 

could surprise how can we make this sort 

of right product is at the sort of low rate. 

It'd even seem awesome to you, as usual 

the 3-D printers on marketplace is a chunk 

highlypriced. you may once want you can 

have a low-fee 3-D printer, and so did us. 

our Arduino managed CNC 3-D printer is 

definitely cost-effective and surprisingly 

extendable. Our design is based on open- 

source, both in phrases of software and 

firmware. It's far our full use of the 

creativity from everywhere in the world 

that saves the time and fee at some point of 

the development. 

Inside the ease of development in 

machining, numeric controlled machines 

got here first to increase the production fee 

and accuracy. That numerical manipulate 

is then advanced into laptop programming 

and CNC gadget stepped directly to the 

flow of production. Now a day greater or 

much less every production traces work in 

CNC era for its very excessive precision 

and manufacturing fee. Despite the fact 

that CNC machines are very expansive and 

bulky in size. In cutting-edge CNCs 

production of a product is completely 

controlled mechanically by means of the 

assist of cad and cam. The product is 

designed first with accurate dimensions 

after which programmed in CNC like 

minded widespread language (with G code 

and M code). Required code is generated 

by means of manually or routinely via cam 

software and paperwork a document that is 

loaded into CNC. The machines electronic 

device reads the scale and drives the 

automobiles and movement created. 

 

The complexity of the CNC is the accurate 

movement of the specific axis 

simultaneously. A numerous improvement 

has achieved in machining after CNC 

generation and day by using its getting 

more clean operation and compact design. 

Those CNC routers are so like 3-D printer 

except the operation. They're so similar in 
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axis control however the a CNC milling 

router cuts the fabric to shape its shape and 

a 3- D printer starts offevolved from null 

and extrudes molten material in 

dimensions to make the suitable shape. So 

a CNC may be changed to 3-D printer if its 

cutter is replaced with extruder. mini 

CNCs are much smaller in length and less 

expensive. With a lot smaller space CNCs 

may be utilized by ordinary people for 

domestic issues. Here it's far attempted to 

broaden CNC era to make it extra portable 

and up gradable to 3-D printer for smaller 

troubles with plenty much less electricity. 

 

The UNO is a microcontroller board based 

totally on the Atmega328p. It has 14 

virtual input/output pins (of which 6 may 

be used as PWM outputs), 6 analog inputs, 

a 16 Mhz quartz crystal, a USB 

connection, a strength jack, an ICSP 

header and a reset button. it incorporates 

the whole thing needed to help the 

microcontroller; truly join it to a laptop 

with a USB cable or strength it with a AC- 

to-DC adapter or battery to get started out. 

You could tinker together with your UNO 

without annoying an excessive amount of 

approximately doing something wrong, 

Worst case situation you may update the 

chip for some greenbacks and start another 

time. 

These chips hold the power that drives the 

automobiles break away the power this is 

at the Arduino. The Arduino can't offer 

sufficient juice to power the stepper cars 

immediately. That is why you need to use 

separate chips to kind of act as valves that 

manipulate how the motor spins. Every 

other benefit that stepper driver chips 

provide, is that they offer fractional steps. 

This facilitates clean out the motion of the 

stepper motor. Without fractional steps, 

stepper motors can have a tendency to 

vibrate or resonate at positive Rpms. 

 

Linear actuator adjustments the rotational 

movement to linear motion with less 

friction. It is possible to convert this 

movement in unique methods, a number of 

them are rack pinion, ball screw thread or 

by means of threaded rod. For the 

simplicity and making it less expansive we 

used threaded rod and nuts for the 

movement. CNC milling is a specific 

shape of laptop numerical managed (CNC) 

machining. milling itself is a machining 

manner just like both drilling and cutting, 

and capable of obtain the various 

operations achieved by using reducing and 

drilling machines. 

 

CNC machining facilities are used to 

supply a extensive range of additives, and 

tooling charges involved have endured to 
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grow to be more affordable. In standard, 

massive production run requiring 

surprisingly easy designs are higher served 

by other methods, even though CNC 

machining can now accommodate a huge 

range of manufacturing desires. 

 

II. OVERVIEW OF MODEL 

A. Block Diagram of 3D Printer 

The block diagram of 3-D printer can be 

explained as regards to below Fig. 1. 

Which shows the software program part, 

represented by desktop. The software 

program ‘.STL’ record is written on 

Arduino, which is interfaced with the three 

measurement cars and the extruder. 

Depending on the layout of output product, 

the Arduino locates the three size vehicles 

and thereby, locates function of extruder. 

Finally, the extruder deposits the polymer 

at the surface. Consists of the Arduino, 

with ramps (motor drivers), extruder, 

stepper cars, their interfacing with drivers 

and strength deliver (SMPS). Stepper 

motors are had to be exactly interfaced 

with Arduino, with out a postpone between 

any of the 5 automobiles to save you 

misalignment of extruder. Mechanics: it 

includes most of the people part of the 

challenge. The chassis is designed via 

acrylic sheet, which is on hand to design. 

Complete assembly is supported by means 

of a hard and fast of range of manual bars, 

threaded rods (for levelling in z-axis), 

bushings for movement along any 

unmarried. 

 

 

Fig. 1 Block Diagram of 3D Printer 
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Other complementary additives include 

washers, m8 nuts, muff type sleeve 

couplers, and so forth. Software: consists 

of CAD design tools and slicer tool. 3D 

object designing tool is open source 

software and desires no special license for 

its use and distribution. This CAD 

document is not device readable and as a 

consequence desires an intermediate 

software program, slicer. This intermediate 

software offers with extruder heating, 

layer thickness, and calculates co-ordinates 

in 3 axes for the motor in the end creates a 

‘.STL’ report, which is machine readable 

(Arduino). The printing era used is fused 

deposition modelling. Scott crump, the 

founding father of FDM era, became 

instrumental in its development and 

revolution. The main cloth utilized in 

FDM technology is thermoplastic, 

examples include wax, ABS plastic, and 

nylon. The entire method can be explained 

with the assist of following fig. 1 and fig. 

2r. Step one of the FDM process is to heat 

up the thermoplastic fabric until it is at a 

semi-liquid state (generally 1°c better than 

the solidification temperature). 

 

Then, the 3D printer makes use of digital 

modeling facts from a CAD file to create 

the 3-D product layer by means of layer. 

These layers are created using software 

which “slices” the CAD record in to layers 

that are fractions of a millimeter. The 

general public of FDM printers most 

effective print the real product. This is 

mainly beneficial all through the construct 

system when elements have overhang that 

cannot assist itself. 

 

The thermoplastic commonly has a 

filamentous form (diameter would be 

around 0.25 to 0.75mm) which benefits 

warmth transfer and is simple to move 

with a print head that moves inside the x 

and y instructions. After each layer is 

printed, a piston actions the extruder up (z- 

axis) the gap of the thickness of the 

broadcast layer. This manner repeats itself 

till the entire model is outlined. There are 

numerous advantages of FDM generation; 

it is easy to control, use, and fix. Similarly, 

the value of the device and material are 

rather low. 

 

The techniques worried may be classified 

as additive production strategies. To 

benefit higher knowledge, one may also 

compare 3-D printing to milling, which is 

a subtractive production approach. As 

opposed to get rid of from a model, a 3D 

printer adds mass to form a model. 

Utilizing contemporary technology, a 3D 

printer has the capacity to create a model 

the use of many styles of materials, which 

includes plastic, polymer, metallic, and 
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composite substances. Three-D printing is 

currently being used in lots of expert 

career fields, mainly those associated with 

engineering and biology. 3-D printing is 

changing our lifestyles, permitting many 

kinds of merchandise to be designed faster 

and simpler, right wherein they need to be. 

The start of 3-D printing may be linked to 

the studies of pictures, sculpting, and 

landscape layout, taken region in the us 

over a century ago. 

 

B. Circuit Description 

The numerous wires and maybe a few 

soldering system is wanted to connect the 

whole thing collectively. To look how the 

whole thing connects, it’s best to down 

load this fritzing schematic (to apply with 

the fritzing software program). It will 

display the ports and pins that everything 

runs to. At the side of that, I’ll try to give 

an explanation for the whole lot right here 

as well. Good enough, right here we go. 

The Arduino UNO is the device in order to 

be controlling the entirety. It is largely the 

brains of the tool. But by itself, it has 

problems controlling the stepper cars 

immediately. To solve all Arduino/stepper 

motor problems, we’ll need a stepper 

motor motive force‖ for every motor (in 

this situation, we’ll want three). Use the 

reference photographs above to cord up 

the stepper motor drivers to the motors, the 

Arduino, and the energy supply (so as to 

cowl later on this step). 

 

 

Fig. 2 Circuit diagram 
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After the vehicles linked to the stepper 

motor drivers, and the stepper motor 

drivers related to the Arduino, all we want 

now's power. In view that this venture 

makes a speciality of scavenging 

maximum of the components from vintage 

computer systems, use and antique 

computer power supply unit (PSU). 

 

PSU’s have a large number of various 

coloured wires popping out of it and you 

may use the coloration chart to the left to 

decide what the voltage is for every cord. 

On all ATX strength resources, there is a 

green cord that senses whilst the psu is 

plugged right into a motherboard, and if 

this green cord is not plugged in or linked 

to anything, the PSU will not turn on. So 

that you can bypass this, use a small piece 

of wire as a jumper to connect the 

inexperienced wire to a black floor wire 

(use photograph above as reference). 

 

Then to electricity the stepper motor 

drivers, run a twine from a 5v (red) twine 

and one from a GND (black) twine. Those 

wires are those that have to be split out and 

linked to all 3 of the stepper motor motive 

force forums. Again, use the photograph 

beneath as reference. The 3-D pen has 3 

(or more) controllers. The number one 

controls are thickness, ahead extrusion, 

and backward extrusion. It'd be 

exceptional to mechanically manage all of 

them, but the one this is nearly a need to 

manipulate is the forward extrusion. This 

button pushes the filament out of the new- 

quit, an motion which is required for 3-d 

printing. Create a circuit connected to the 

forward extrusion button with the intention 

to allow us to apply an Arduino to 

simulate urgent it. So begin taking aside 

the 3-D pen to get at the button. 

 

III. FLOWCHART 

There are many CAD/CAM systems 

available in the market. The basic features 

can be summarized as below. 

 

Geometric Modeling /CAD Interface 

 

• Tool Motion Definition 

• Data Processing 

• Post Processing 

• Data Transmission 

• Belowed fig. 1 Represents the flowchart 

of system 
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Fig. 3 Flowchart of System 
 

 

IV. CONCLUSION 

The three-d printer can produce more than 

one copies similar to a photocopy system. 

All styles of items, from jewelry to mobile 

phones, car and plane components, clinical 

implants, and batteries are being printed 

out. As the brand new 3-D era will become 

more massive, on web page, simply in 

time custom designed production of 

merchandise may even reduce logistics 

charges with the possibility of massive 

energy savings. There are such a lot of 3D 

printers on the market that it is sincerely 

hard for customers to come to a decision, 

so the primary problem is value. This is 

why we decided to develop a brand new 

printer integrated with solid structure, 

pleasant interface, easy operation and low 

cost charge. We trust that 3- D printers 

should be commonplace objects just like 

family laser printers, in preference to 

excessive-tech products. This assignment 

describes the design of a totally low 

finances 3-D printer this is specially 

constructed out of recycled digital 

additives. The 3D printer is built with 

about an 70% of recycled components, 

which gives it a fantastic ability and allows 

to lessen the cost considerably 
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