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 ABSTRCT: The use of the CNC machine, which was 

first introduced in the late 1970s, has significantly 

improved over time. The CNC PCB Milling and Wood 

Engraving Machine combines the design and operation 

of a CNC machine to produce a PCB and a wood 

etching machine in one machine. When manufacturing 

testing circuits is taken into consideration, the 

production of PCBs is extremely expensive in the 

current market. The purpose of developing this CNC 

machine was to cut costs. A PCB mill is a device that 

makes Printed Circuit Boards by engraving 

information from a Gerber file onto a copper-clad 

board. The program is either loaded into the memory of 

a computer system or is already present in a CNC 

machine. The user can easily create the codes and 

modify the projects to meet their needs. There is no 

need to repeat these projects because they can be used 

for a variety of parts. The CNC machine has greater 

computational and adaptability capabilities. The 

program, which is essentially G-code, for cutting the 

metal from the job in accordance with the given 

specifications is present in the CNC machine. The CNC 

machine must be supported by a program that tells it to 

follow all of your instructions. The following are 

examples of normal machine devices that can continue 

to function on the CNC: Milling, Drill press, and 

Plotting. 
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Arduino platform, CNC shield, Motor Driver, Inscape 

software. 

I. INTRODUCTION 

With many objects getting smaller and thinner and the 

development of high technology and manufacturing 

expanding quickly, the world has become high 

technology. All of those things are possible with the use 

of computer-controlled machinery, such as CNC 

machines. A sophisticated type of soft automation 

designed to regulate the movement and use of machine 

tools is computer numerical control. The numerical 

control machine, which employs a manufacturing 

machine that uses the coded format, numbers, and 

letters, was created around the 19th (1940s-1950s) 

century to reduce workload. Technology is being used 

in teaching on a daily basis. The expense of using 

modern technologies is very significant, though. 

Computers have become softer, and the interface 

between hardware and software is now more readily 

available. 

II. OBJECTIVE 

The primary goal of this undertaking is to construct and 

plan an electromechanical gadget ready to make 

consistent or broken vector illustrations on a solid 

surface and to limit the expense of assembling. 

Additionally, a user-friendly Human Machine Interface 
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and a model that is suitable for mass production were 

implemented. 

III. LITERATURE SURVEY 

IV. Yogendra Tyagi, Vadansh Chaturvedi and 

Jyoti Vimal have conducted an experiment on drilling 

of mild steel, and applied the Taguchi methods for 

determining the optimum parameters condition for the 

machining process using the Taguchi methods and 

analysis of variance. The workpiece used is mild steel 

(100mm×76mm×12mm) and the tool used is HSS with 

a point angle of 118° and diameter of 10 mm. Taguchi 

L9 orthogonal arrays are used here in order to plan the 

experiment. The input parameters are feed rate, depth 

of cut and spindle speed whereas the output responses 

are surface roughness and metal removal rate (MRR). 

In case of signal to noise ratio calculation, larger the 

better characteristics is used for calculation of S/N ratio 

for metal removal rate and nominal and small the 

better characteristics is used for the calculation of S/N 

ratio for surface roughness. After the analysis of the 

data obtained it is found that MRR is affected mostly 

by feed. Confirmation experiment was conducted using 

the data obtained from S/N ratio graphs and it 

confirmed with the results of Taguchi methodology. In 

case of surface roughness analysis, the same procedure 

was followed where the significant parameter was 

found to be the spindle speed. Here too the 

confirmation experiment was conducted and this 

confirms the successful implementation of Taguchi 

methods [1]. 

Timur Canel,A. Ugur Kaya,Bekir Celik  studied the 

laser drilling on PVC material in order to increase the 

quality of the cavity. Taguchi optimization methods 

were used to obtain the optimum parameters. The 

material used in the experimental setup is PVC samples 

with dimensions of 5mm×85mm×4.5mm. Surelite 

Continuum Laser is used to form the cavities. The input 

parameters are wavelength, fluence and frequency and 

the output response are aspect ratio, circularity and heat 

affected zone. Taguchi L9 orthogonal array is used to 

find the signal to noise ratio. Smaller the better 

characteristics are used for HAZ, larger the better 

characteristic is used for aspect ratio and nominal the 

better characteristic is used for circularity. Variance 

analysis is performed using Project Report 2013 the 

calculated S/N ratio to conclude optimum stage. It is 

found that most effective parameter for aspect ratio is 

frequency, second is wavelength and last is flounce. 

For circularity it is found that the most effective 

parameter is wavelength, flounce and frequency. For 

HAZ it is found that the most effective parameter is 

wavelength, second is frequency and last is flounce. 

The experimental results are compatible with Taguchi 

method with 93% rate [2]. 

 R. R. Jegan, E. Gnanasundaram, M. Gowtham, R. 

Sivanesan and D. Thiyagarajan 2018 “Modern Design 

and Implementation of XY Plotter”. The objective of 

this research paper is to develop the XY Plotter, which 

is an accurate, and adaptable pen plotter that can write 

or draw. This research paper gave an idea about the 

working of a CNC plotter machine using X-Y 

coordinates [3]. 

 Y. M. Hasan, L. F. Shakir and H. H. Naji 2018 

“Implementation and Manufacturing of a 3-Axes 

Plotter Machine by Arduino and CNC Shield”. The 

objective of this research paper is to construct a plotter 

and build open-source software to operate the machine. 

This research gave an insight about how to construct a 

cost-effective Arduino plotter machine with XYZ 

coordinates using open-source software and hardware 

[4]. 

Aneeta Pinhiero, Beljo Jose, Tinsemon Chacko, Nazim 

TN 2016 “Wireless CNC Plotter” The goal of this 

research paper is to develop a small three-axis CNC 

plotter machine. This research paper gave the clarity 

about the concept of a wireless CNC plotter that can be 

used for PCB layout and drilling [5]. 

M.Bhavani, V.Jerome, P.Lenin Raja, B.Vignesh, 

D.Vignesh 2019 “Design and Implementation of CNC 

Router”. The objective of this article is to develop and 

build a CNC plotter machine-based router machine for 

wood engraving. This research gave an idea about the 

design and fabrication of a mini–CNC Plotter Machine 

that can be used for engraving [6]. 

MOHD AZRI BIN ABDUL RAHMAN (2013) said 

that at first CNC machines were receiving codes 

instruction by hard-wired controllers. Then it is 

programmed by floppy disks and cables. Now most 

CNC machines are connected to a network of 

computers and get the instructions from software files 

[7]. 

IV. IMPLEMENTATION 

For the entire system's operation, we used a G code. A G 

code is nothing more than a language in which humans 

instruct computerized machine tools on "how to make 

something." Instructions on where to move and how 

quickly to move define the How. A special kind of 

printer called a Plotter uses a pen to draw images on solid 

surfaces. Here, mechanical tools like drilling, milling, 

and so on will take the place of a pen.  
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Figure 1: Block Diagram 

This is going to be used for cutting or machining soft 

materials, and a laser cutting machine tool is also used 

with this setup. In the process of setting up a CNC plotter 

machine, we have cut costs. The term "CNC plotter 

machine" refers to the microprocessor "Arduino," which 

is used in Computer Numeric Control (CNC) and is able 

to process logical instructions when interfaced with a 

computer of code, text, or an image.  

 

  Figure 2: Circuit Diagram 

V. RESULT 

 

Figure 3: Top View of Proposed Prototype 

This project has a straightforward construction plan and 

can be carried anywhere with little effort. An extremely 

straightforward algorithm is used to deal with any 

changes made to the machine without having to be 

rewritten. Despite the complexity of the circuit, it is 

preferable to design a compact one that can be easily 

attached to the machine's back by reducing the number 

of jumper wires. It uses little power and works precisely, 

which the user can change in the G code to suit their 

needs. This project can be useful for all generations of 

society in addition to personal use and small-scale 

application in educational institutions. 

In the project, we plot a text file and take the machine's 

results while plotting. Therefore, before we can plot the 

text, the original text file must first be converted into a 

G code file, and then the text must be plotted. During the 

plotting process, we also check the commands that the 

controller has given to the plotting machine. 

CONCLUSION 

It was developed a CNC-based PCB milling machine 

that can mill only single-sided PCBs. Every one of the 

essentials of CNC based processing and computer aided 

design/CAM handling were considered and utilized in 

this undertaking. Wood and fiber made up most of the 

structure, while stainless steel and moderate steel were 

used for the various rods and shafts. Throughout the 

process, various aspects of mechanical engineering were 

learned. Cutting, filing, drilling, polishing various 

surfaces, and common measurement methods are among 

them. Similar to this, the project's development phase 

taught a number of electronics-related concepts. 

Standard calibration procedures, comprehending motor 

operation and capacity limitations, efficient wiring, and 

straightforward software-based concepts like G-code 

conversion and Gerber files are among these. It turned 

out to be a comprehensive and enlightening experience 

in a wide range of areas. 

 

Figure 4: Output of Prototype 

VI. FUTURE SCOPE 

Even though the project was finished, many important 

points where it could have been improvised were left 

out. Any designer or developer who wishes to further 

develop the project can consider the following points 

like: 

1) The pen of the machine can be replaced by a 

laser to make it work like a laser engraving or cutting 

machine. 

2) Also using 3D printing technology and copper 
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material as the output of the nozzle we can print the 

conductive path directly on any surface instead of 

etching and drilling. 

3) Develop a proper enclosure for the entire CNC 

machine, if possible, with cooling and vacuuming 

systems. 

These important points are just a few of the areas where 

primary development should focus, and not every area 

where improvisation could be done (that is left to 

developers). 
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