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VISION of University 

YMCA University of Science and Technology aspires to be a nationally and 

internationally acclaimed leader in technical and higher education in all 

spheres which transforms the life of students through integration of teaching, 

research and character building. 

 
MISSION of University 

 
• To contribute to the development of science and technology by synthesizing 

teaching, research and creative activities. 

• To provide an enviable research environment and state-of-the-art 

technological exposure to its scholars. 

•  To develop human potential to its fullest extent and make them emerge as 

world class leaders in their professions and enthuse them towards their social 

responsibilities. 

 
 
 
 
 
 



 

 

 

DEPARTMENT OF MECHANICAL ENGINEERING 

VISION 

 
“To be a centre of excellence by producing high caliber, competent and self-

reliant mechanical engineers, who possess scientific temperament and would 

engage in activities relevant to industries with ethical values and flair to 

research”. 

MISSION 

 
• To provide efficient engineers for global requirements by imparting quality 

education. 

 
• To explore, create and develop innovations in various aspects of 

engineering through Industries and institutions. 

• To emphasize on practical skills and socially relevant technology. 



 

        

 

DEPARTMENT OF MECHANICAL ENGINEERING 

 
Program Educational Outcomes (PEO’S): B.Tech. Mechanical Engineering 

 
PEO-1: 

To train students with practical skills and experimental practices related to core and 
applied areas 

 
of mechanical engineering to expand their knowledge horizon beyond books. 

PEO-2: 

To enable students to design, develop and maintain mechanical equipments which 

are useful for the society. 

 
             PEO-3: 

 
            To improve team building, team working and leadership skills of the                     

students with high regard for ethical values and social responsibilities. 

             PEO- 4: 

 
To enable students to communicate effectively and demonstrate the 

knowledge of project management and independent research. 

 
 
 
 
 
 
 
 



 

 

 

DEPARTMENT OF MECHANICAL ENGINEERING 

PROGRAMME OUTCOMES (PO) 

 
PO Engineering Graduates will be able to: 

 
PO1 

Engineering knowledge: Apply knowledge of mathematics, science, 
engineering 

fundamentals, and mechanical engineering to the solution of engineering 
problems. 

 
PO2 

Problem analysis: Identify, formulate, review literature and analyze 
mechanical 

engineering problems to design, conduct experiments, analyze data and 
interpret data. 

 
PO3 

Design /development of solutions: Design solution for mechanical 

engineering  problems and design system component of processes that 

meet the desired needs with appropriate consideration for the public 

health and safety, and the cultural, societal and 

the environmental considerations. 
 
PO4 

Conduct investigations of complex problems: Use research based 

knowledge and research methods including design of experiments, analysis 

and interpretation of data, and 

synthesis of the information to provide valid conclusions in mechanical 
engineering. 

 
PO5 

Modern tool usage: Create, select, and apply appropriate techniques, 
resources, and 

modern  engineering  and  IT  tools  including  prediction  and modeling to

 mechanic

al engineering activities with an understanding of the limitations. 

 
PO6 

The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities 

relevant to mechanical engineering practice. 



 

 
PO7 

Environment and sustainability: Understand the impact of the mechanical 
engineering 

solutions in societal and environmental contexts, and demonstrate the 

knowledge and need for sustainable development. 

 
PO8 

Ethics: Apply ethical principles and commit to professional ethics and 
responsibilities 

and norms of the mechanical engineering practice. 

 
PO9 

Individual and team work: Function affectively as an individual, and as a 
member or 

leader in diverse teams, and in multidisciplinary settings in mechanical 
engineering. 

 
PO10 

Communication: Communicate effectively on complex engineering 

activities with the engineering committee and with society at large, such as, 

being able to comprehend and write affective reports and design 

documentation, make effective presentations in 

mechanical engineering. 

 
PO11 

Project Management and finance: Demonstrate knowledge & 

understanding of the mechanical engineering principles and management 

principles and apply these to one’s own work, as a member and leader in a 

team, to manage projects and in multidisciplinary environments in 

mechanical engineering. 

 
PO12 

Life- long learning: Recognize the need for, and the preparation and ability 
to engage in 

Independent research and lifelong learning in the broadest contest of 

technological changes in mechanical engineering. 
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DEPARTMENT OF MECHANICAL 

ENGINEERING PROGRAMME SPECIFIC 

OUTCOMES (PSO) 

 
PSO Engineering Graduates will be able to: 

 
 
PSO1 

 

Ability to assimilate the practical knowledge and Mechanical Engineering 
skills in profession. 

 

 PSO2 Ability to innovate in specific aspects of Mechanical Engineering 
maintaining high standard of social well being and ethical values.  
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INTRODUCTION 

A well-equipped CNC shop is the most important centre in engineering institutions, 

where engineering students of Mechanical trade (5 th, 6 th, 8th sem, M.tech) get 

trained and PhD/M.tech student complete their projects in CNC Shop. 

      Mechanical students get acquired basic knowledge and skill about manufacturing 

processes, tools, equipment, machines and safety precautions to observe during 

making different exercises.  

     In our CNC Shop, different type of CNC machine is available 

As given below. 

 

S.N Machine Name Model Make 

1. CNC Wire cut Sprint cut Electronica 

2. CNC Machining centre(VMC) VMC-400M HMT 

3. CNC Turning centre Stallion 100su HMT 

4. CNC Trainer Mill XL Mill MTAB 

5. CNC CMM Days 456 CIMTRIX 

6. Simulator GE Fanuc s 21  EMCO 
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Safety Rules For CNC Shop:- 

CNC machines have been built- with a safety system that includes guards and other 

protective devices. These safety devices must be firmly fitted in place at all times 

when the machine is in use 

Below is a list of some general personal safety rules to guide you. You can add any 

other rule that you feel may apply to you. 

DOS: 

• Always ensure that you wear hearing protection and a good pair of safety glasses 

when operating a CNC machine. 

• Ensure that your safety glasses are firmly in place every time you are closely 

observing the cutting tools. 

• Ensure that you wear suitable footwear such as safety boots at all times. 

• If you have long hair, ensure that you keep it covered when you operate the CNC 

machine. 

• Keep your hands away from any moving parts during machining processes. 

• Stand clear of the machine whenever it is operational. You should also warn any 

other people near the risk of being too close to it. 

• Whenever you are handling or passing tools, avoid touching the cutting edges. 

• Ensure that you turn the machine off completely and clean it whenever you have 

finished using it. 
DON’TS: 

• You should never wear gloves while operating the CNC machine. 

• You should never try to reach into the machine while it’s running 

• you should never put your hands anywhere near the spindle when it’s revolving. 

• Never leave the machine when it’s not completely powered do should never wear 

jewellery or any loose clothing. 
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Machine Specification( CNC Turnning Center) 

S.N ITEMS SPECIFICATION 

1 TYPE OF BED INCLINED 45* 
2 MAX.TURNING OVER CROSS SLIDE 200 MM 

3 MAX.TURNING DIA OF JOB 250MM 
4 CHUCK SIZE 165 MM 

5 MAX.TURNING LENGTH WITH CHUCK 410 MM 

          
          SPIDLE: 

1 SPINDLE  NOSE A2-5 

2 HOLE  THROUGH  SPINDLE DIA 44 MM 

3 SPINDLE  SOCKET  TAPER M 50 
4 SPINDLE  SPEED  RANGE 30 – 3000 RPM 

5 TYPE OF SPINDLE DRIVE A.C VARI. SPEED 
          
          LONGITUDINAL FEED DRIVE 

1 FEED RANGE 1-5000 MM/MIN 
2 RAPID TRAVERS RATE 18000 MM/MIN 

3 STROKE 455 MM 

4 TYPE OF DRIVE AC SERVO DRIVE 

       

          CROSS FEED DRIVE 

1 FEED RANGE 1-5000 MM/MIN 
2 RAPID TRAVERS RATE 18000 MM/MIN 

3 STROKE 175 MM 

4 TYPE OF DRIVE AC SERVO DRIVE 

       

           TAIL STOCK 

1 RAM  DIAMETER 70 MM 
2 STROKE 120 MM 

3 TAPER MT3 

        

          TURRET 

1 NO OF TOOL 8 

2 TOOL SHANK SIZE 20X20 MM 

3 MAX.BORING BAR SIZE 32 MM 
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         POWER 

1 SPINDLE POWER 5.5/7.5 KW 
2 HYDRAULIC POWER PACK 2.2 KW 

        

          ACCURACY 

1 POSITION      X-AXIS 0.005 MM 
2 POSITION      Z- AXIS 0.008 MM 

3 REPEATABILITY     X- AXIS 0.002 MM 
4 REPEATABILITY     Z- AXIS 0.002 MM 
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Machine Specification( CNC Machining  Centre) 

  

          FEED:  

1 Feed Rate (xyz) Axis 0 – 6000 mm/min 

2 Rapid Feed 10 m/min 

SPINDLE:  

1 Spindle Power 3.7 / 5.5 KW 

2 Spindle Taper BT - 40 

3 Spindle Max. RPM 4000 

AUTOMATIC TOOL CHANGER:  

1 Tool capacity 12 

2 Max tool length 200 mm 

3 Max tool weight 6 Kg. 

ACCURACY:  

1 Positioning for all axis 0.005mm 

2 Repeatability 0.003 mm 

 
 
 
 
 
 
 
 

TABLE: 

1 Clamping Surface 650 X 400 mm 

2 Max.weigth on Table 300 kg. 

3 Table Top from floor 950 mm 

AXIS TRAVEL:  

1 Longitudinal   x- axis 420 mm 

2 Cross               y- axis 400 mm 

3 Vertical           z- axis 420mm 
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CNC WIRE CUT (EDM MACHINE) 
 

Model: Sprintcut 
Make: Electronica 

 
 

S.N CAPACITY SPECIFICATION 

1 Table Size 440 X 660 mm 
2 Max. Work piece height 200 mm 

3 Max. Work piece weight 300 kg. 

4 Table Travel ( X,Y ) 300 X 400 mm 
5 Max. Taper Angle # 30/50 mm 

6 Max. Weight of Wire spool 6 kg. 
7 Wire diameter 0.25 mm (0.2mm,0.15mm) 

8 Pulse Generator ELPULS - 40A DLX  

9 CNC Controller EMT – 100W - 4 
10 Axis X,Y,U,V  SIMULT 

11 Inter polation Line and Circular 
12 Least Input Increment 0.001 mm 

13 Puls peak voltage 1 Step 

14 Connected Load 10 KVA 
15 Average Power Consumption 6 – 7 KVA 

16 Dielectric Unit DL 25P 
17 Dielectric Fluid Deionised Water 

18 Tank Capacity 250 LTRS. 
19 Filter 10 micron, 4 Paper chart 

20 Cooling System 1700 KCAL 
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MAKE: HMT 

MODEL: STALLION – 100 SU 

CONTROL: FANUC SERIES OI MATE TC 
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Definition of CNC: - Computer Numerical Control (CNC) is one in which the functions 

and motions of a machine tool are controlled by means of a prepared program 

containing coded alphanumeric data. CNC can control the motions of the work piece 

or tool, the input parameters such as feed, depth of cut, speed, and the functions 

such as turning spindle on/off, turning coolant on/off. 

 Applications -The applications of CNC include both for machine tool as well as non-

machine tool areas. In the machine tool category, CNC is widely used for lathe, drill 

press, milling machine, grinding unit, laser, sheet-metal press working machine, tube 

bending machine etc. Highly automated machine tools such as turning centre and 

machining centre which change the cutting tools automatically under CNC control 

have been developed. In the non-machine tool category, CNC applications include 

welding machines (arc and resistance), coordinate measuring machine, electronic 

assembly, tape laying and filament winding machines for composites etc. 

 CNC (Computer Numerical Control) 

Automatic operation became much more flexible when easily programmed 

computers were linked to NC machines. 

This so called ‘Computerized Numerical Control’ (CNC for short) still involves NC: it is 

only the addition of the computer that is new, making flexible programming possible. 

A CNC system can be used with many different types of machines. This is possible 

because the CNC can use different system programs. Each different program enables 

the CNC to control another type of machine. 

Advantages 

A CNC machine has number of advantages: 

1- Programs can be entered directly to the machine; 

2-Programs can be stored in its memory; 

3-Programs can be amended subsequently 

4-Dimensions of tools and clamping devices can be entered into the computer; 

5-High accuracy and more productivity. 

6-Additional products can be made with relatively few tools. 

7- Reduced human error 
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Disadvantages 

 CNC machines also have a number of disadvantages: 

 1-They are expensive; 

2-Maintenance costs are high; 

3-Purchase of a CNC machine involves wholesale alterations to the workshop; 

4-The operators have to be trained. 

 

TYPES OF CNC MACHINE 

More and more machines are being fitted with CNC, including grinders, lathes, 
bending machines and cutting machines. Even industrial robots are essence 
sophisticated CNC machines. 
1- CNC Grinder 
2- CNC turning Center 
3- CNC Maching center 
4- CNC Bending 
5- CNC Plasma cutting 
6- CNC Leser cutting 
7- CNC Routers 

 
Main Parts of CNC Machine 
The main parts of the CNC machine are 

(i) Input Devices: These are the devices which are used to input the part program in 
the CNC machine. There are three commonly used input devices and these are punch 
tape reader, magnetic tape reader and computer via RS-232-C communication. 

(ii) Machine Control Unit (MCU): It is the heart of the CNC machine. It performs all 
the controlling action of the CNC machine, the various functions performed by the 
MCU are 

• It reads the coded instructions fed into it. 

• It decodes the coded instruction. 

• It implements interpolation ( linear, circular and helical ) to generate axis motion 
commands. 

• It feeds the axis motion commands to the amplifier circuits for driving the axis 
mechanisms. 

• It receives the feedback signals of position and speed for each drive axis. 

• It implements the auxiliary control functions such as coolant or spindle on/off and 
tool change. 
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(iii) Machine Tool: A CNC machine tool always has a slide table and a spindle to control 
of the position and speed. The machine table is controlled in X and Y axis direction and 
the spindle is controlled in the Z axis direction. 

(iv) Driving System: The driving system of a CNC machine consists of amplifier circuits, 
drive motors and ball lead screw. The MCU feeds the signals (i.e. of position and speed) 
of each axis to the amplifier circuits. The control signals are than augmented (increased) 
to actuate the drive motors. And the actuated drive motors rotate the ball lead screw to 
position the machine table. 

(v) Feedback System: This system consists of transducers that act as sensors. It is also 
called a measuring system. It contains position and speed transducers that continuously 
monitor the position and speed of the cutting tool located at any instant. The MCU 
receives the signals from these transducers and it uses the difference between the 
reference signals and feedback signals to generate the control signals for correcting the 
position and speed errors. 

(vi) Display Unit: A monitor is used to display the programs, commands and other useful 
data of CNC machine. 

How to CNC Machine Work: 

• First, the part program is inserted into the MCU of the CNC. 

• In MCU all the data process takes place and according to the program prepared, it 
prepares all the motion commands and sends it to the driving system. 

• The drive system works as the motion commands are sent by MCU. The drive system 
controls the motion and velocity of the machine tool. 

• The feedback system records the position and velocity measurement of the machine 
tool and sends a feedback signal to the MCU. 

• In MCU, the feedback signals are compared with the reference signals and if there 
are errors, it corrects it and sends new signals to the machine tool for the right 
operation to happen. 

• A display unit is used to see all the commands, programs and other important data. It 
acts as the eye of the machine. 
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         CHUCK 
 

It is a device that holds a work piece in place as it rotates. The chuck commonly has 

three or four jaws that can be adjusted to fit various sizes. 

  

 

 

Chuck Body 

body 

Nipple  

Master Jaw 

body 

Changeable Jaw 

body 
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Types:- 

According to clamping system 

1- Hydraulic chuck 
2- Magnetic chuck 
3- Pneumatic chuck 

Most commonly used chuck is Hydraulic chuck. 

According to Jaw 

1- Two jaw chuck 
2- Three jaw chuck 
3- Four jaw chuck 

 
 
 
 

TURRET 
 
 It is the component of a lathe that holds a number of cutting tools. The turret    
indexed itself to place the tools in the according to the program. Mostly turret having 
8 tool stations.  

Common Types of Turret:- 

1- Electromagnetic 

2- Hydro-magnetic 
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          Tailstock 
 

It is usually used to apply support to the longitudinal rotary axis of a work piece 

being machined. A lathe centre is mounted in the tailstock, and inserted 

against the sides of a hole in the centre of the work piece. A tailstock is 

particularly useful when the work piece is relatively long and slender. Failing to 

use a tailstock can cause "chatter," where the work piece bends excessively 

while being cut. 

 

 

Foot-Switch 
 

 A footswitch is a rugged switch which is operated by foot pressure. An example of 
use is in the control of a machine tool, allowing the operator to have both hands free 
to manipulate the work piece. 

 
 

Hydraulic Tank 
 

A fundamental feature of hydraulic systems is the ability to apply force or 

torque multiplication in an easy way, independent of the distance between the 

https://en.wikipedia.org/wiki/Rotary_motion
https://en.wikipedia.org/wiki/Lathe_center
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input and output, without the need for mechanical gears or levers, either by 

altering the effective areas in two connected cylinders or the effective 

displacement (cc/rev) between a pump and motor. In normal cases, hydraulic 

ratios are combined with a mechanical force or torque ratio for optimum 

machine designs such as boom movements and track drives for an excavator. 

        In CNC Turning centre we use hydraulic pressure in chuck and tailstock for 
clamp and unclamp. 

Hydraulic oil – Servo system 68 

 

 

 
 
LUBRICATION SYSTEM- 
 
An automatic lubrication system (ALS), often referred to as a centralized 
lubrication system, is a system that delivers controlled amounts of lubricant to 
multiple locations on a machine while the machine is operating.  

We use the Lubrication oil-Servo system 32 
 

 

 

Oil Label Indicator 

Pressure Gauge 

Pump 

https://en.wikipedia.org/wiki/Lubricant
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Benefits 

Auto lube systems have many advantages over traditional methods of manual 
lubrication: 

1. All critical components are lubricated, regardless of location or ease of access 
2. Lubrication occurs while the machinery is in operation causing the lubricant to be 

equally distributed within the bearing and increasing the machine’s availability. 
3. Proper lubrication of critical components ensures safe operation of the 

machinery. 
4. Less wear on the components means extended component life, fewer 

breakdowns, reduced downtime, reduced replacement costs and reduced 
maintenance costs 

5. Measured lubrication amounts means no wasted lubricant 
6. Safety - no climbing around machinery or inaccessible areas (gases, exhaust, 

confined spaces, etc.) 
7. Lower energy consumption due to less friction 
8. Increased overall productivity resulting from increase in machine availability and 

reduction in downtime due to breakdowns or general maintenance 
9. in this system lubrication the engine parts are lubricated under pressure feed 

 
 
COOLANT  TANK 
It supplies the coolant to various parts of the machine so that machine part does 

not get heated.  

the program execution when called by program words M08 and M09 

respectively. 

           Coolant = Cutting Oil + DM Water 

            Ratio    =     (1 : 20) LTR. 

 

 

      
 
 
 
 
 
 

https://en.wikipedia.org/wiki/Bearing_%28mechanical%29
https://en.wikipedia.org/wiki/Wear
https://en.wikipedia.org/wiki/Breakdown_%28vehicle%29
https://en.wikipedia.org/wiki/Downtime
https://en.wikipedia.org/w/index.php?title=Replacement_costs&action=edit&redlink=1
https://en.wikipedia.org/wiki/Gases
https://en.wikipedia.org/wiki/Exhaust_gas
https://en.wikipedia.org/wiki/Friction
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   CONTROL PANEL 
 

Control all the function performed by the machine. All the changes and control 

of various parts of the machine are done by the control panel. 

 

 
 Description of Control Panel 

 
I- MODE SELECTION SWITCH  

 

This switch is used for selecting different kind modes of reading or executing 

the program. The description of different kind of modes is given as below:  

 
a) Auto Mode:- In this type of mode, programs are registered in memory in 

advance. When one of these programs is selected and cycle start switch on the 
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machine operator’s panel is pressed, automatic operation starts, and the cycle 
LED goes on. 
 

b) Single Auto Mode:- This mode is similar to the Auto mode with a difference 
that it takes or read the program one by one block. After reading the first 
block, then it goes to the next block.  

 

c) Handle Mode :- This kind of mode is a manual mode in which the machine tool 
moves with the help of MPG(Manual Pulse Generator) 

 

d) MDI Mode:- This mode is known as Manual Data Input mode. In this mode, a 
program consisting of up to 10 lines can be created in the same format as 
normal programs and executed from the MDI panel. MDI operation is used for 
simple test operations. 

 

e) Jog Mode:- In this mode, pressing a feed axis and direction selection switch on 
the machine operator’s panel continuously moves the tool along the selected 
axis in the selected direction. 

 

f) Zero Return:-  In this mode, the machine tool goes to its origin of the 
coordinate system. 

 
II- FEEDRATE OVERRIDE: 
 
This switch is used for controlling the feed rate of the machine axis. A 
programmed feed rate can be reduced or increased by a percentage selected by 
the override dial.  

    

                                            
 
            
                 NOTE:  1- This function is only active in case of Auto, Jog and Reference mode. 

                 2- During threading, the over-ride is ignored and feed-rate remain as  
specified by program 
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i. SPINDLE SPEED OVERRIDE 

 
Spindle Speed Over-ride selector switch is used to over-ride the programmed 

speed within the range 50 to 120% of the programmed spindle speed. The 

amount of override selected will affect all machining processes until it is 

changed. 

                                      

ii. Program Control Keys/Buttons 
 
These are also known as conditional switches that determine how the machine 
reacts during automatic and manual operation. They could be toggle switches, 
locking push buttons etc. 

 

                   
a) Dry Run: It is a conditional switch typically used with programs during the 

verification process. With this switch on, the operator controls the motion rate 
at which the machine will move.  
 

b) Single Block: Single block allows an active part program to be processed one 
block at a time. When this feature is active each block must be started using 
the CYCLE START pushbutton.  
 

c) Block Delete: It is a conditional switch that works in combination with slash 
codes ( / ) in the program. On switching on this button, the control ignores the 
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command in which the slash code is included and on switching off, the control 
executes the command. 

 

d) Optional Stop: Optional Stop feature is enabled by M01. When optional stop is 
active the CNC cycle will stop on reading an M01 code and can only be re-
started by pressing the CYCLE START pushbutton.  

 

e) Emergency Stop: This button interrupts the current to the motor. If this button 
is pressed, machine movement stops in a moment. This button is locked when 
it is pressed. Although it varies with machine tool builder, the button can 
usually be unlocked by twisting it. 
 

f) Machine Lock: There are two types of machine lock, all axis machine lock, 
which stops the movement along all axes, and specified- axis machine lock, 
which stops the movement along specified axis. On pressing this button, the 
tool does not move but the position along each axis changes on the display as 
if the tool were moving.  
 

g) Program Edit: This function is activated or deactivated with the help of a key. 
On deactivating this function with the help of key i.e. making it in OFF 
condition, program cannot be edited. The program can only be activated by 
making this function in ON condition with the help of key. 
 

Jog Feed 
In the jog mode, pressing the feed axis and direction selection switch on the 
machine operator’s panel continuously moves the tool along the selected axis in 
the selected direction. 
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III - Soft Keys 
 

   The Keyboard pads and soft keys are used to input instructions to the control. 
Existing program can be modified or deleted, new programs can also be added. Every 
keyboard allows the use of letters, digits and symbols for data entry. 
 
 

 
 
 
 
a) Message Key: Typical screen that appears in the Message mode relate to various 

alarms and operation. They may also show alarm history.  
 

b) Graph Key: It shows tool path motion graphically. The main benefit of this 
optional feature is that a program can be graphically tested prior to actual 
machining. 

 

c) Address Keys: These are the keys that contain the letters and secondary 
characters. Grouping of the letters is designed to be convenient for CNC .  
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d) Numeric Keyboard: Numeric section of the keyboard contains only primary 
numbers. It covers all digits from 0 to 9 as well as negative sign and the decimal 
point. There is also a symbol for the forward slash, used as a block skip symbol in 
CNC programming. 

 

e) Edit Keys: These are the three keys on the control panel. They are used to edit 
programs stored in the CNC memory: 

• Alter -- Changes existing program entry. 

• Insert – add a new entry into an existing program. 

• Delete – removes program entry. 

f) EOB-CAN-INPUT Keys: - 

• EOB is just a short form for the End-of-block character. When entering a 
part program into a control system in EDIT or MDI mode, each block has to 
be separated from the next program block. EOB key is used for that 
purpose. 

• CAN is the Cancel Key. This key is used to cancel an erroneous data entry. 
 

• INPUT is a special key for data settings. Unlike the INSERT key, it is not used 
for program data. Its main use to set various offsets, setting parameters 
etc. 
 

g) RESET Key: Pressing the RESET key, many default conditions are restored. One of 

the most common use this key is to cancel alarm or error conditions.  

 

h) Help Key: It provides details relating to various commands- commonly used in MDI 

mode. Various alarm details, as well as details relating to operation methods and 

parameter table can be found here. 

 

i) Function Keys: These buttons correspond to particular display modes (active 
modes). By pressing any one of these buttons, the display will be switched to the 
corresponding screen. Then the soft keys may be used to display the needed data. 

• Press the POS key to display the Position Screen. 

• Press the PROG key to display the Program list screen 

• Press the OFFSET/ SETTING key to display the screen used to set offsets 
or adjust parameter settings. 

• Press the SYSTEM key to display system screen  

• Press the MESSAGE key to display the message screen  

• Press the GRAPH key to display the graphics screen 
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  SPINDLE 
These buttons are used exclusively during the manual operation of the machine 
for setup functions. The descriptions below explain their specific functions: 
 
Spindle rotation CW: By pressing this button while in one of the Operation modes; 
HOME, JOG, INC JOG or MPG the spindle will start rotation in the clockwise 
direction 
 
Spindle Stop: Pressing this button stops the spindle motor rotation while in one of 
the operation modes listed above. Pressing this button will not stop the spindle 
while in the execution modes. 
 
Spindle rotation CCW: By pressing this button while in one of the Operation 
modes; HOME, JOG, INC JOG or MPG the spindle will start rotation in the anti- 
clockwise direction 
 
Cycle Start: The cycle start button is used to start automatic operation. Use this 
button in order to begin the execution of a program from memory.  
 
Cycle Stop (feed hold): Pressing the CYCLE STOP button during automatic 
operation will halt all feed movements of the machine.  
 
Manual Pulse Generator (MPG) 
Pressing this button activates the manual handle feed mode for the selected axis. 
This handle is also known as the Manual Pulse Generator. 
  
CRT Display  
This is the television like screen on which all the program characters and data are 
shown. Sizes may vary from around 9 inches to approximately 15 inches. Displays 
are colour, monochrome or liquid crystal display (LCD)  
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Preparatory Function, G 
 
It prepares the MCU circuits to perform a specific operation. The G is followed by a 

two or three digit number between 0 and 255. More than one G code can be placed 

in a block in order to specify all of the setup conditions for an operation.  

   Type        Meaning 

One shot G 

codes 

The G code is effective only at the block in which it 

was specified 

Modal G codes The G code is effective until another G code in the 

same group is commanded. 

G – Code List 

CNC G codes 

G00 - Positioning at rapid speed; Mill and Lathe 

G01 - Linear interpolation (machining a straight line); Mill and Lathe 

G02 - Circular interpolation clockwise (machining arcs); Mill and Lathe 

G03 - Circular interpolation, counter clockwise; Mill and Lathe 

G04 - Mill and Lathe, Dwell 

G09 - Mill and Lathe, Exact stop 

G10 - Setting offsets in the program; Mill and Lathe 

G12 - Circular pocket milling, clockwise; Mill 

G13 - Circular pocket milling, counterclockwise; Mill 

G17 - X-Y plane for arc machining; Mill and Lathe with live tooling 

G18 - Z-X plane for arc machining; Mill and Lathe with live tooling 

G19 - Z-Y plane for arc machining; Mill and Lathe with live tooling 

G20 - Inch units; Mill and Lathe 

G21 - Metric units; Mill and Lathe 

G27 - Reference return check; Mill and Lathe 

G28 - Automatic return through reference point; Mill and Lathe 

G29 - Move to location through reference point; Mill and Lathe (slightly different for  each   

machine) 

G31 - Skip function; Mill and Lathe 

G32 - Thread cutting; Lathe 

G33 - Thread cutting; Mill 

G40 - Cancel diameter offset; Mill. Cancel tool nose offset; Lathe 
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G41 - Cutter compensation left; Mill. Tool nose radius compensation left; Lathe 

G42 - Cutter compensation right; Mill. Tool nose radius compensation right; Lathe 

G43 - Tool length compensation; Mill 

G44 - Tool length compensation cancel; Mill (sometimes G49) 

G50 - Set coordinate system and maximum RPM; Lathe 

G52 - Local coordinate system setting; Mill and Lathe 

G53 - Machine coordinate system setting; Mill and Lathe 

G54~G59 - Workpiece coordinate system settings #1 t0 #6; Mill and Lathe 

G61 - Exact stop check; Mill and Lathe 

G65 - Custom macro call; Mill and Lathe 

G70 - Finish cycle; Lathe 

G71 - Rough turning cycle; Lathe 

G72 - Rough facing cycle; Lathe 

G73 - Irregular rough turning cycle; Lathe 

G73 - Chip break drilling cycle; Mill 

G74 - Left hand tapping; Mill 

G74 - Face grooving or chip break drilling; Lathe 

G75 - OD groove pecking; Lathe 

G76 - Fine boring cycle; Mill 

G76 - Threading cycle; Lathe 

G80 - Cancel cycles; Mill and Lathe 

G81 - Drill cycle; Mill and Lathe 

G82 - Drill cycle with dwell; Mill 

G83 - Peck drilling cycle; Mill 

G84 - Tapping cycle; Mill and Lathe 

G85 - Bore in, bore out; Mill and Lathe 

G86 - Bore in, rapid out; Mill and Lathe 

G87 - Back boring cycle; Mill 

G90 - Absolute programming 

G91 - Incremental programming 

G92 - Reposition origin point; Mill 

G92 - Thread cutting cycle; Lathe 

G94 - Per minute feed; Mill 

G95 - Per revolution feed; Mill 

G96 - Constant surface speed control; Lathe 

G97 - Constant surface speed cancel 

G98 - Per minute feed; Lathe 
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G99 - Per revolution feed; Lathe 

M Codes 

M00 - Program stop; Mill and Lathe 

M01 - Optional program stop; Lathe and Mill 

M02 - Program end; Lathe and Mill 

M03 - Spindle on clockwise; Lathe and Mill 

M04 - Spindle on counterclockwise; Lathe and Mill 

M05 - Spindle off; Lathe and Mill 

M06 – Tool change; Mill 

M08 - Coolant on; Lathe and Mill 

M09 - Coolant off; Lathe and Mill 

M10 - Chuck or rotary table clamp; Lathe and Mill 

M11 - Chuck or rotary table clamp off; Lathe and Mill 

M19 - Orient spindle; Lathe and Mill 

M30 - Program end, return to start; Lathe and Mill 

M97 - Local sub-routine call; Lathe and Mill 

M98 - Sub-program call; Lathe and Mill 

M99 - End of sub program; Lathe and Mill 
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Steps for CNC Programming and Machining 

 The following is the procedures to be followed in CNC programming and 

machining. The most important point is to verify the programme by test run it 

on the machine before the actual machining in order to ensure that the 

programme is free of mistakes. 

 

1. Study the part drawing carefully. 

2. Unless the drawing dimensions are CNC adapted, select a suitable programme 

zero point on the work piece. The tool will be adjusted to this zero point during 

the machine set up. Determine the machining operations and their sequence. 

Determine the method of work clamping (Chuck, fixtures etc.). 

3. Select cutting tools and determine spindle speeds and feeds. 

4. Write programme (translate machining steps into programme blocks). If many 

solutions are possible, try the simplest solution first. It is usually longer, but 

better to proceed in this way. Prepare tool chart or diagram, measure tool 

geometry (lengths, radii) and note. Clamp work piece and set up machine. 

5. Enter compensation value if necessary. 

6. Check and test programme. It is a good practice to dry run the programme (i) 

without the work-piece, (ii) without the cutting tools, or (iii) by raising the tool 

to a safe height. If necessary, correct and edit programme and check again. 

7. Start machining. 
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PART  PROGRAM 

A computer program to specify 

    - Which tool should be loaded on the machine?  

    - What are the cutting conditions (speed, feed, coolant ON/OFF etc) 

    - The start point and end point of a motion segment 

    - How to move the tool with respect to the machine. 

PROGRAM NO- (O 0000 - O 9999) 

SEQUENCE NO-(N 0000 – O 9999) 

BLOCK   - G00 X200.0 Z 50.0    (One Block) 

WORD   -   G00   X200.0    Z50.0 (Three words in a block) 

ADDRESS – G 00 X 200.0 Z 50.0 (All alphabet in a prog. are the address) 

DATA       -   G 00    X 200.0   Z 50.0 (Any numerals in a block are data) 

             Some address which is use in program- 

ADDRESS MEANING 
A Angle 

C Chamfer at 45degree. 
F Feed Rate 

G Preparatory function 
M Miscellaneous function 

N Sequence No. 

O Program Number 

S Spindle Rotation 

T Tool Number 
X X-Axis (For Diameter) 

Z Z-Axis (For Length) 
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Experiments 

Drawing- 
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3
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M30X1.5

1
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Ø

R2

CHF 2X45

BLANK SIZE - Ø 40x62 mm

 

 AIM- To prepare a part program and machine a cylindrical component 

involving taper turning, facing and threading operation on CNC turning center. 

Tool – 1. External Turning tool holder (DDJNL 2020 K 15) 

2. External Grooving tool holder (LF123E08- 2020 B) 

3. External Threading tool holder (R 166.4FG – 2020 - 16) 

O 0045, 

G0 G21 G40 G90 G99, 

N1 (Rough Turning), 

G28 U0.0 W0.0, 

T0101, 

G97 S1500 M03, 

G0 X100.0 Z50.0, 

G0 X45.0 Z2.0 M07, 

G71 U1.0 W0.5, 

G71 P800 Q900 U0.5 W0.2 F0.15, 

N800 G0 X0.0, 
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G01 Z0.0, 

G01 X16.0, 

G03 X20.0 Z- 2.0 R2.0, 

G01 Z-15.0, 

G01 X30.0 Z-20.0 / W-5.0 / A135.0, 

G01 Z-38.0, 

G01 X40.0 C2.0, 

G01 Z-41.0, 

N900 G0X45.0, 

G0 X200.0 Z100.0 M09, 

M05, 

M01, 

            N2, (Finish Turning) 

G28 U0.0 W0.0, 

T0101, 

G97 S1500 M03, 

G0 X100.0 Z50.0, 

G0 X0.0 Z2.0 M07, 

G01 G42 Z0.0 F0.15, 

G01 X16.0, 

G03 X20.0 Z- 2.0 R2.0, 

G01 Z-15.0, 

G01 X30.0 Z-20.0 / W-5.0 / A135.0, 

G01 Z-38.0, 

G01 X40.0 C2.0, 

G01 Z-41.0, 

N900 G0X45.0, 

G0 X200.0 Z100.0 M09, 

M05, 

M01, 

N3(Grooving), 

G28 U0.0 W0.0, 

T0303, 
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G97 S1500 M03, 

G0 X100.0 Z50.0, 

G0 X25.0 Z-15.0 M07, 

G01 X18.0 F0.05, 

G0 X25.0, 

G01 Z-14.0, 

G01 X18.0, 

G0 X50.0, 

G0 X200.0 Z100.0 M09, 

M01, 

O 0048, 

G0 G21 G40 G90 G99, 

N4 (Threading), 

G28 U0.0 W0.0, 

T0707, 

G97 S500 M03, 

G0 X100.0 Z50.0, 

G0 X25.0 Z2.0 M07, 

G78 X20.0 Z- 13.0 F1.0, 

X19.7, 

X19.4, 

X19.2, 

X19.0 

X18.9, 

X18.8 

X18.72 

G0 X200.0 Z100.0 M09, 

M01,  

M30, 

  % 
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Threading. 

Minor diameter of thread = Major dia – 2x thread depth  

                                         = 20 – 2 x 0.64x pitch 

                                         = 20 – 2 x 0.64 x 1.0 

                                         = 18.72 mm 
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MAKE & MODLE      – HMT (VMC- 400 M) 
 
SIZE OF MACHINE – 1500 X 2115 X 2800 MM 
 
CONTROL SYSTEM – SIMENS 802 D 
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CNC MACHINING CENTER (VMC 400M) 

TABLE: 

1 Clamping Surface 650 X 400 mm 

2 Max.weigth on Table 300 kg. 

3 Table Top from floor 950 mm 

AXIS TRAVEL:  

1 Longitudinal   x- axis 420 mm 

2 Cross               y- axis 400 mm 

3 Vertical           z- axis 420mm 
 

           FEED:  

1 Feed Rate (xyz) Axis 0 – 6000 mm/min 

2 Rapid Feed 10 m/min 

SPINDLE:  

1 Spindle Power 3.7 / 5.5 KW 

2 Spindle Taper BT - 40 

3 Spindle Max. RPM 4000 

AUTOMATIC TOOL CHANGER:  

1 Tool capacity 12 

2 Max tool length 200 mm 

3 Max tool weight 6 Kg. 

ACCURACY:  
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1 Positioning for all axis 0.005mm 

2 Repeatability 0.003 mm 

 

Classification 
 
 Machining centres are classified as vertical, horizontal, or universal. The designation 
refers to the orientation of the machine spindle. 
 
 1. A vertical machining centre has its spindle on a vertical axis relative to the work 
table. A vertical machining centre (VMC) is typically used for flat work that requires 
tool access from top.  
 
2. A horizontal machining centre (HMC) is used for cube shaped parts where tool 
access can be best achieved on the sides of the cube. 
 
 3. A universal machining centre (UMC) has a work head that swivels its spindle axis 
to any angle between horizontal and vertical making this a very flexible machine tool.  
 
Features of CNC machining centers 
 
CNC machining centres are usually designed with features to reduce non productive 
time. The features are:  
 
• Automatic tool changer: The tools are contained in a storage unit that is integrated 
with the machine tool. When a cutter needs to be changed, the tool drum rotates to 
the proper position and an automatic tool changer (ATC) operating under program 
control, exchanges the tool in the spindle for the tool in the tool storage unit. 
Capacities of tool storage unit commonly range from 16 to 80 cutting tools. 
 
 • Automatic work part positioner: Many horizontal and vertical machining centres 
have the capability to orient the work part relative to the spindle. This is 
accomplished by means of a rotary table on which work part is fixture. The table can 
be oriented at any angle about a vertical axis to permit the cutting tool to access 
almost the entire surface of the part in a single setup. 
 
 • Automatic pallet changer: Machining centres are often equipped with two (or 
more) separate pallets that can be presented to the cutting tool using an automatic 
pallet changer. While machining is performed with one pallet in position at the 
machine, the other pallet is in a safe location away from the spindle. In this location, 
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the operator can unload the finished part and then fixture the raw work part for next 
cycle. Axes  

Coordinate systems 
 

For machine tools, right−handed, right−angled coordinate systems are used. The 

movements on the machine are described as a relative movement between tool 

and workpiece. 
 

.  

 

 

 

 

 

Machine coordinate system (MCS) 

How the coordinate system is located with reference to the machine, depends on 

the machine type concerned. It can be rotated in different positions. 

 

The origin of the coordinate system is the machine zero. 

All axes have zero position. This point only represents a reference point defined by 

the ma-chine manufacturer. It need not be approachable. 

    

+Z 

+Y 

+X 

+Y 

+X +Z 
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The traversing range of the machine axes can by in the negative range 

Workpiece coordinate system (WCS) 

The coordinate system described above Fig. is also used to describe the geometry 
of a workpiece in the workpiece program.  
The work piece zero can be freely selected by the programmer. The programmer 

need not to know the real motion relations on the machine, i.e. he need not to 

know whether the work-piece or the tool moves. Furthermore, it can be different 

from axis to axis. The directions are always defined such if the workpiece would 

be resting and the tool would move. 

 

 

 

 

 

Relative coordinate system 

In addition to the machine and workpiece coordinate systems, the control 

system provides a relative coordinate system. This coordinate system is used for 

setting freely selected refer-ence points which have no influence on the active 

workpiece coordinate system. All axis movements are displayed relative to these 

reference points. 

Clamping the workpiece 

For machining, the workpiece is clamped on the machine. The workpiece must 

be aligned such that the axes of the workpiece coordinate system run in parallel 

with those of the machine. Any resulting offset of the machine zero with 

reference to the workpiece zero is deter-mined for each axis individually and 

entered in the relevant data areas intended for the set-table work offset. In the 

NC program, this offset is activated, e.g. using a programmed G54 (settable work 

offset,”). 
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Main Part of Machine:- 

1 - Spindle- 

In the vertical machining centre the spindle axis is vertically oriented. Milling 

cutters are held in the spindle and rotate on its axis.  

A high speed spindle that will be used in a metal cutting machine tool must be 
designed to provide the required performance features. The major performance 
features include: 

• Desired Spindle Power, Peak and Continuous 
• Maximum Spindle Load, Axial and Radial 
• Maximum Spindle 
• Speed Allowed 
• Tooling Style, Size and Capacity for ATC 
• Belt Driven or Integral Motor-Spindle Design 

 

 

https://en.wikipedia.org/wiki/Milling_cutter
https://en.wikipedia.org/wiki/Milling_cutter
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2-Automatic tool changer (ATC)- 

An Automatic tool changer or ATC is used in computerized numerical 
control (CNC) machine tools to improve the production and tool carrying capacity of 
the machine. ATC changes the tool very quickly, reducing the non-productive time. 
Generally, it is used to improve the capacity of the machine to work with a numbers 
of tools.  

 

 

 

Depending on the shape of the magazine, ATC can be of two types: Drum Type 
changers are used when the number of tools is lower than 30. The tools are stored 
on the periphery of the drum. Chain type changers are used when the number of 
tools is higher than 30. But the tool search speed will be lower in this case. 

 

https://en.wikipedia.org/wiki/CNC
https://en.wikipedia.org/wiki/CNC
https://en.wikipedia.org/wiki/Machine_tools
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3- Table:- 

  It is use to clamp the work piece with the help of T-Slot. It is move in X and        Y-

axis. The size of table is defined by the clamping surface of a table. 

 

 

 

Control Panel- 

A CNC machine is normally controlled by a computer and software. However, most 

CNC machines have a range of controls for manual use. It is rare for a CNC machine to 

be used manually as simple operations are best carried out on cheap/basic/manual 

machines. When a CNC machine is used manually it is been used well below its 

capability and specification. 
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           Hotkeys 
 

This operator control can be used to select, copy, cut and delete texts using special 

key com-mands. These functions are available both for the part program editor and 

for input fields. 

CTRL C Copy 

CTRL B Select 

CTRL X Cut 

CTRL V Paste 

Alt L 

 

Switches between uppercase and 
lowercase letters 
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G Code Description 

G00 Rapid traverse 

G01 Linear interpolation 

G02 Circular interpolation clockwise 

G03 Circular interpolation counterclockwise 

G04 Dwell 

G09 Exact stop blockwise 

G10 Polar coordinate interpolation, rapid traverse 

G11 Polar coordinate interpolation, linear interpolation 

G12 Polar coordinate interpolation, circular interpolation cockwise 

G13 Polar coordinate interpolation, circular interpolation counterclockwise 

G17 Plane selection X-Y 

G18 Plane selection Z-X 

G19 Plane selection Y-Z 

G25 Minimum working area limitation 

G26 Maximum working area limitation 

G33 Thread cutting in single blocks 

G40 Cancel cutter radius compensation 

G41 Cutter radius compensation left 

G42 Cutter radius compensation right 

G48 Leaveasapproached 

G50 Cancel scale modification 

G51 Scale modification 

G53 Cancelzerooffset blockwise 

G54 Zero offset 1 

G55 Zero offset 2 

G56 Zero offset 3 

G57 Zero offset 4 

G58 Programmable zero offset 1 
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G59 Programmable zero offset 2 

G60 Exact stop mode 

G62 Cancel exact stop mode 

G64 Cancel exact stop mode 

G70 Measuring in inches 

G71 Measuring in millimeter 

G80 Delete G81 – G89 

G81 Call cycle L81 

G82 Call cycle L82 

G83 Call cycle L83 

G84 Call cycle L84 

G85 Call cycle L85 

G86 Call cycle L86 

G87 Call cycle L87 

G88 Call cycle L88 

G89 Call cycle L89 

G90 Absolute programming 

G91 Incremental programming 

G92 Cylindrical interpolation 

G94 Feed rate in minutes 

G95 Feed rate in revolutions 

G147 Soft approach to contour with linear 

G247 Soft approach to contour with quarter circle 

G347 Soft approach to cont. with semicircle 

G148 Soft leaving to contour with linear 

G248 Soft leaving to contour with quarter circle 

G348 Soft leaving to contour with semicircle 
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Program Formate 
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Part Program is a series of numerical instructions used by a CNC machine to perform 

the necessary sequence of operations to machine a specific work piece. A part 

programmer must have an extensive knowledge of the machining processes and the 

capabilities of the machine tools. First, the machining parameters are determined. 

Second, the optimal sequence of operations is evaluated. Third, the tool path is 

calculated. Fourth, a program is written. Each line of the program, referred to as a 

block, contains the required data for transfer from one point to the next. 

  

  
 
Steps for CNC Programming and Machining 
 
The following is the procedures to be followed in CNC programming and machining. 

The most important point is to verify the programme by test run it on the machine 

before the actual machining in order to ensure that the programme is free of 

mistakes. 

 
1. Study the part drawing carefully. 
2. Unless the drawing dimensions are CNC adapted, select a suitable programme zero 

point on the work piece. The tool will be adjusted to this zero point during the 
machine set up. Determine the machining operations and their sequence. 
Determine the method of work clamping (vice, rotary table, fixtures etc.). 

3. Select cutting tools and determine spindle speeds and feeds. 
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4. Write programme (translate machining steps into programme blocks). If many 
solutions are possible, try the simplest solution first. It is usually longer, but better 
to proceed in this way. Prepare tool chart or diagram, measure tool geometry 
(lengths, radii) and note. Clamp work piece and set up machine. 

5. Enter compensation value if necessary. 
6. Check and test programme. It is a good practice to dry run the programme (i) 

without the work-piece, (ii) without the cutting tools, or (iii) by raising the tool to a 
safe height. If necessary, correct and edit programme and check again. 

7. Start machining. 
 
Exercise:- 
 
Aim:-To prepare the part program and machine a prismatic component involving face 

milling, end milling and hole making operations on CNC machining center. 

 
         Drawing- 
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Program- Hex Milling 

N1; 

T1; (Top Milling Cutter dia.25.0) 

L90; 

G00 G90 G54 D1 X-65.0 Y0.0; 

G00 Z100.0 S800 M03; 

G00 Z2.0 M07; 

G01 Z-0.4 F150.0; 

G01 X55.0; 

G00 G90 Z150.0 M09; 

M01; 

N2; 

G00 G90 G17 G94; 

T12; (Side mill cutter 25.0) 

L90; 

G00 G90 G54 D1 X-16.966 Y32.0; 

G00 Z100.0 S800.0 M03; 

G00 Z2.0 M07; 

G01 Z0.0 F150.0; 

L555 P10; 

G00 G90 Z150.0 M09; 

M01; 

N3; 

G90 G17 G71 G94 G53 D0; 

T07; (center drill 3.2 diameter) 



54 
 

L90; 

G00 G54 D1 M03 S900 X0.0 Y0.0 Z50.0 F30; 

M07; 

MCALL CYCLE82 (10.00000,0.00000,5.00000,-3.00000,3.00000,0.00000) 

X-5.0 Y8.66; 

X-10.0 Y0.0; 

X-5.0 Y-8.66; 

X5.0 Y-8.66; 

X10.0 Y0.0; 

X5.0 Y8.66; 

MCALL; 

G00 Z150.0 M09; 

M01; 

N4; 

G90 G17 G71 G94 G53 GD0; 

T04; (Drill 8.0 diameter) 

L90; 

G00 G54 D1 M03 S900 X0.0 Y0.0 Z50.0 F30.0; 

M07; 

MCALL CYCLE 82 (10.00000,0.00000,5.00000,-5.00000,5.00000,0.00000) 

X-5.0 Y8.66; 

X-10.0 Y0.0; 

X-5.0 Y-8.66; 

X5.0 Y-8.66; 

X10.0 Y0.0; 
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X5.0 Y8.66; 

MCALL; 

G00 Z200.0 M09; 

G90 G17 G71 G94 G53 D0; 

M01; 

M30; 

Sub Program 

L555.SPF 

G01 G91 Z-1.0 F150.0; 

G01 G90 G54 X-16.966 Y29.383; 

G01 X-33.933 Y0.0; 

X-16.966 Y-29.383; 

X16.966; 

X33.933 Y0.0; 

X16.966 Y29.383; 

X-16.966; 

Y32.0; 

M17; 
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           MAKE: Electronica 

           Modal: Sprintcut 
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INTRODUCTION - 

The ELEKTRA Wire cut electrical discharge machine comprises of Machine Tool, a 

power supply Unit (ELPULS), and a Dielectric unit and a chiller unit.  

The machine tool unit comprises of a main worktable (called X-Y table) on which the 

work piece is clamped an auxiliary table (called U-V table) and wire drive mechanism. 

The main table moving along X and Y axes, in the steps of 1 micrometer (0.001MM) 

by means of D.C. servomotor. The U& V axes which parallel to X & Y axes respectively 

are driven by the same motorswhich drives the table. The traveling wire which is 

continuously fed from wire feed spool which moves through the workpiece and is 

supported under tension between a pair of wire guides which are located at the 

opposite sides of the workpiece. The lower wire guide is stationary whereas the 

upper wire guide which is supported by the U-V table can be displaced transversely, 

along U and V axes, with respect to the lower wire guide. The upper wire guide can 

also be positioned vertically along Z axis by moving the quill. A series of electrical 

pulses generated by the pulse generator unit are applied between the workpiece and 

the traveling wire electrode, to cause the electro of the workpiece material. As the 

material removal or machining proceeds, the worktable carrying the workpiece is 

displaced transversely by the X-Y controller and the driver along a predetermined 

path programmed in the controller. The path specifications can be supplied to the 

controller via a program which is stored on floppy disk or directly the controller (MDI 

made). When the X-Y table is moving along the predeterminedpath if the U-V table is 

kept stationary, a straight cut with a predetermined pattern is formed. In order to 

produce taper machining, the wire electrode has to be tilted. This is achieved by 

displacing the upper wire guide (along U-V axes) with respect to the lower wire 

guide. The desired taper angle is achieved by simultaneous control of the movement 

of X-Y table and U-V table their respect predetermined paths stored in the controller. 

The path information of X-Y table and U-V table is supplied to the controller in terms 

of linear and circular elements via floppy disks. While the machining is continued, the 

machine zone is continuously flushed with water passing through the nozzles on the 

both sides of the workpiece. Since water is used as a dielectric medium, it is very 

important that water does not ionize. Therefore to prevent the ionization of water 

and ion exchange resign is used in the dielectric distribution system to maintain the 

conductivity of the water constant. The part programming system comprising of an 

ASCII keyboard, CRT with a fine resolution graphics features, double sided double 

density floppy disk drive. The geometry of the profile and the motion of the wire 

electrode tool along the profile is fed to the part programming system through 

keyboard, in terms of various definitions of points, lines and circles as the tool path 
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element, in a totally menu driven, conversational mode. The wire compensation (for 

wire diameter and machining overcuts) and taper gradient can be specified for the 

total path or for each element separately. After the profile is fed to the computer, all 

the numerical information about the path is calculated automatically and it's printout 

can be generated if required. The entered profile definition, the profile is recorded by 

the computer on the floppy disk which is then removed and then put in the controller 

for execution of the programme 

CAUTIONS FOR SAFETY 

 
To protect the operator and the machine from hazards, observe the following items 

 

1) Confirm the position of the EMERGENCY STOP button before turning the power 

on. 

2) Keep the surrounding fully illuminated and in good order. 

 

3) Keep doors closed for the generator and Filtration system. 

 

4) When coming close to the machine the work piece avoid interference with the 

lower flushing nozzle to avoid damage to the lower diamond guide & flushing 

assembly. 

5) When loading/unloading the work piece avoid interface with the lower flushing 

nozzle to avoid damage to the lower diamond guide & flushing assembly. 

6) Make sure that the workpiece and the bridges do not interfere with the upper 

and lower flushing nozzles. 

7) Do not keep any material on the table or U/V covers. 

 

8) Before moving the table (X & Y-axes) or U or V axis, make sure that there is no 

obstruction in the travel range before actual machining of the job. 

9) Designate an operator solely responsible for machine operation. 

 

10) Maintenance and repair must be done by authorized personnel. Make 

sufficient preparation before working on the machine. 

11) Do not operate the machine with protective covers removed. 

 

12) Clean the filter in the chiller unit with compressed are once a week. 
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    AIM: To develop a cavity on a component using CNC wire cut EDM. 

   Drawing- 

 

20

 

Program No: 3415, 

G71 

G9 

G27 

G40 

G46 

G50 

G90 

G75 

; Wire compensation Definition 

D0=0.0000 

D1=0.1600 

; #1.0 Cavity = 1 Rough cut 

G0 X0 Y0 U0 V0 

M0 

G42 D1 ; D1 = 0.16 

G1 X5 Y-5 
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G1 X10 Y-13.660254 

G1 X5 Y-22.320508 

G1 X-5 Y-22.320508 

G1 X-10 Y-13.660254 

G1 X-5 Y-5  

G1 X0 Y-5 

M0 

G42 D0; D0 = 0 

G1 X0 Y0 

G40 

M0 

 

 

 

 

 

 

 

 

 

 

 


