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ABSTRACT 
CNC machine has become important part of the 
manufacturing industries and of the production 
companies. The CNC machine play very big role 
to maximum production in less time. The 
programming of any product on the CNC machine 
can be done by manually or by software 
(CAD/CAM). This study is about the comparison 
of manually programming & CAD/CAM 
(unigraphics NX software) programming. The 
manually programming of CNC machine is very 
complex and not easy to program of three axis 
product. And the CAD/CAM utilization allows the 
programmer to create machining technology, to 
define the tool paths and to generate CNC 
programs for very complex shape parts. 
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INTRODUCTION 
Working Principle of CNC machine is a machine 
that is used for automatic control in the industrial 
world. This machine is used to control the 
performance of other machines used. CNC 
(Computer Numerical Control) is a term used to 
indicate that a manufacturing equipment; like 
lathes, milling machines, etc. numerically 
controlled based computer that is able to read the 
instruction code N, G, M, F, T, and others, where 
the codes will be instructed to CNC machines to 
work in accordance with a program that had been 
made to do Work piece to be made. 
Most of the standardized codes (G and M Codes) 
and CAM (Computer Aided Manufacturing) 
software have made its application and learning 
processes easier.  Machining of very complex 
shapes is only possible with CNC machines. 

Therefore not only in the industry but also in the 
education sector, CNC is becoming an integral 
part of manufacturing courses in most of the 
universities worldwide. We show that the types of 
CNC Machine in Figure 1 below side. 

 
Figure1. Types of CNC Machine 

 
MILLING TYPE OF CNC MACHINE 
In CNC Milling Operation, work pieces are held in 
vice or fixture or clamped to the machine table and 
cutting tool is mounted in turret quill and spindle 
start the rotary motion. And this machine is used 
in mechanical industries. 

 
Figure2. Horizontal CNC milling machine 

performing a milling operation on the metal part 
TURNING TYPE OF CNC MACHINE 
In CNC Turning operation, the cylindrical work 
piece rotates on a spindle mounted in a chuck 
using 3 jaws or in face plate or in between the 
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canters. And this machine is also used in 
mechanical industries. 

Figure3. CNC turning machine performing 
thread operation on the metal part 

 
CAD/CAM 
CAD (Computer Aided Design) is used to design 
components in virtual environment. So you create 
3D models and 2D drawings instead of hand 
drawn technical drawings. CAM (Computer Aided 
Manufacturing) is used to prepare manufacturing 
process for previously created virtual model (the 
one from CAD software). Usually that process is 
some kind of machining (milling or turning). 
Preparations in CAM consist of setting paths for 
tool and watching animations of the process. 
UNIGRAPHICS NX software is one of the best 
examples of CAD, CAM and CAE software. 
UNIGRAPHICS NX is used other task for:- 

 Design (parametric and direct solid/surface 
modeling)  

 Engineering analysis (static; dynamic; 
electro-magnetic; thermal, using the finite 
element method; and fluid, using the finite 
volume method). 

  Manufacturing finished design by using 
included machining modules. 

 Able to generate the Code (G codes & M 
codes) and program of CNC machine. 

 
COMPUTER NUMERICAL CONTROL 
(CNC) PROGRAMING 
CNC programming (Computer Numerical Control 
Programming) is utilized by manufacturers to 
create program instructions for computers to 
control a machine tool. CNC is highly involved in 
the manufacturing process and improves 
automation as well as flexibility. The 
programming of the CNC milling and turning 

machine is done in the CNC machine language 
(coding). The CNC machine has its special type of 
coding.  
 
CNC MACHINE CODING 
CNC machine has its special language, which 
guide the CNC machine and also follow the given 
path in the form of codes and programming. And 
then CNC Machine gives good result according to 
our wish. CNC codes also used to define the 
position of tool, shape of the modal and coding 
help to do number of operation (ex. Milling, 
Tapping, Drilling etc.). Coding (G code & M 
code) & offset generate automatically in software 
programming. But in manually CNC programming 
offset is taken. 
 
CNC MACHINE HAS TWO TYPE OF 
CODING 
 G-code and M-code is used for guiding the 
machine and for intension machine according to 
the co-ordinates system of the machine. 
 
CO-ORDINATE SYSTAM OF THE CNC 
MACHINE 

Figure4. Co- ordinate system of CNC Machine 
 
M-CODE (MACHINE CODE) 
M-codes deal with the configuration of the 
machine tools Such as On/off commands and 
bringing back the machine to the origin or the 
cutting point. These codes are different for each 
CNC machine. M code in CNC programming 
control miscellaneous machine function including 
starting and stopping specific actions sectors. 
 
G-CODE (GENERAL CODE) 
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G-code deals with the geometry of the hardware, 
for example, straight cutting developments, 
penetrating tasks and determining the units of 
estimation. A G code in CNC programming, 

control the movements of a machine, dictating 
how and where a machine should to fabricate a 
part. 

 
COMPARISION OF THE MANUALLY PROGRAMMING & SOFTWARE PROGRAMMING 
 
S. 
N. MANUALLY PROGRAMMING CAD/CAM (UNIGRAPHICS NX 

SOFTWARE) PROGRAMMING 
1 It need of a 2d sketch (modal) of picture. 

 
Direct modal can be design on UNIGRAPHICS 

NX. 
2 It need the proper co-ordinates of the sketch 

(modal) 
 

No need of co-ordinate determination in 
software programming. 

3 Need of the offset, determination of the offset is 
very difficult. 

 

No need to take the offset. 

4 Sitting the main program & sub-program 
according to the co-ordinates is not easy. 

 

The whole program is Generate automatically in 
CAD/CAM software of CNC machine. 

5 Tracking the path of the CNC machine tool by 
co-ordinates is complicated. 

 

Easy to tract the path of the CNC machine tool. 

6 Chances of the errors (mistake in programming) 
is more Then the software programming 

Less chances of error in software programming. 

7 Only simple modal can be made. Simple and difficult both type of the modal can 
be design and made. 

8 Only 2-axis & 3-axis type modals are possible. 2-axis & 3-axis modal can be design. 
9 4-axis type modals are not easy. 4-axis modal is simple to design by software 

programming. 
10 5-axis & 6- axis modal are impossible manually. 

 
5-axis & 6-axis modals are possible and easy to 
design and prepare by software programming. 

11 To prepare the gear in manually programming, it 
takes much time to do programming. 

It reduce (take less time) the time of 
programming. 

12 The program is prepared in sheet before putting 
in CNC machine. 

No need to prepare the program manually. The 
software Generate the whole program 

automatically. And this program can be 
performed on machine by putting this program 

in the CNC machine by a pen drive. 
13 Low production rate. 

 
It Save the time and money. 

14 The quality of the product (modals) is low as 
compare to software programming product. 

 

It needs the good knowledge about the 
CAD/CAM software, UNIGRAPHICS NX 
software. As well the CNC machine and G-

codes, M-codes 
15 Need good skills and knowledge of the CNC 

machine, G-code, M-code & its programming. 
All type of the operation can be performed by 

software programming. 
16 No need of much knowledge of CAD/CAM Simple gears, bevel gears, differentials, shafts, 
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software (UNIGRAPHICS NX). machine parts etc can be made by software 
programming. 

17 Threading, cutting, drilling, tapper turning, 
milling etc operation can be performed. 

 

Pre-visualization of CNC machine works in 
software, is possible & that make the CAD/CAM 

programming effective. 
18 Simple gear, texting, simple modal etc can be 

made by manually programming. 
GOOD flexibility. 

19 Directly performed on CNC machine. That by the 
possibilities 

Better quality of the product. 

20 It is costly because much time is taken in 
programming. 

The design and manufacturing in CNC machine 
of Complicated parts id possible by software 

programming 
21 

 
Figure 5 

 

 
 

Figure 6 

22 All the dimensions are in mm. and its offset is 
(0,0) 

 
S 
n
o 

X Y 

1 20 20 
2 20 60 
3 60 60 
4 60 20 
5 100 20 
6 100 60 

Table1 

 
Figure7. Offset is defined by the geometry 

property in Unigraphics NX software. 
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23 

 
Figure 8 

 

 
 

Figure 9 
24 Drilling:- 

Program file:- 
File name:-O0001 

 
O0001; 

G80 G40 G17; 
G21 G94 G64; 

G91 G28 X0 Y0 Z0; 
T01; 

M03 S2000; 
G00 G54 G90 X0 Y0; 

G00Z5; 
G83 X0 Y0 R0 Z-5 Q1 F300; 

X30 Y-20; 
X0 Y-20; 

X-30 Y-20; 
X30 Y0; 
X-30 Y0; 
X-30 Y20; 
X0 Y20; 
X30 Y20; 

G80; 
G00 Z100; 
M05; 
M30; 

 
 
 
 
 
 

 
 

Figure 12 

Figure 
11 

 
Figure 13 

 

Table 2 Comparison of the Manually and Software Programming 
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GRAPH BETWEEN MANUALLY 
PROGRAGRAMMING & SOFTWARE 
PROGRAMMING FOR THE PRODUCTION 
 
The graph is plotted of one day works of two 
workers (A & B) on same type of two CNC 
machine & both the workers completes eight (8) 
operations on CNC machine. They have only one 
hour for one operation. And these operations are 
performed on number of the product. That is 
shown in graph. The production rate is always 
high in software programming.  
 
Scale= (1*10) = 10 

All the products perform on each operation by 
manually programming in 8 hours on one CNC 

machine- 
(1+1.3+0.8+1.2+1+1.5+1.4+1)*10 

= 96 Products in 8 hours 
All the products performed on each operation by 
CAD/CAM programming in 8 hours on one CNC 

machine- 
(1.7+2.1+1.5+2.5+1.8+2.7+2.5+2.5)*10 

= 162 Product in 8 hours  

 
 
RESULT 
AS the above discussion the software 
programming is the more effective as compare to 
manually programming. The main factor of the 
both type of programming is time taken and 
money spend, and software programming takes 

less time and that can increased the profit 
automatically. It is also clear from the graph the 
production rate is always high by software 
programming. In eight hours (one full sift of 
worker), 96 products are prepared by manually 
programming while in same time and on same 
machine, 162 products are prepared by the 
software programming. This graph is plotted of 
the real data on a industry. The software program 
is long in size but easy to generate. It manages the 
Spindle speed, feed rate, cutting time, and MRR, 
and then these results can increase efficiency of 
CAM software in order to simulate the G and M 
code. They emphasis that such a tool saves both 
time and money. 
 
CONCLUSION 
The CNC machine is most popular machine for 
the production in industries. Nowadays new- new 
vehicle are launching with very rapid speed. And 
the demand of the complicated & simple products 
to made the vehicle (like gear for the cars and 
others vehicle, differential for the trucks and buses 
and other parts for the others vehicle and other 
purpose) is more, and supply is less. To fulfill the 
requirement of the people and the industry, by the 
manually programming is not possible. That’s by 
the software programming should be used in CNC 
machine. The UNIGRAPHICS NX software is the 
best for the CAD/CAD work and this software has 
a good flexibility and ability to do obtain the 
program of 3-axis, 4-axis, 5axis and 6-axis. The 
main factor of the both type of programming is 
time taken and money spends. And software 
programming takes less time and increase the 
production rate with good flexibility. That can 
increase the profit automatically. By the software 
programming lots of time is reduced and 
unnecessary work is reduced. For the better 
efficiency, for better production rate, and for more 
profit, the software programming should be used.  
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