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	5. • Development of  computer numerically controlled (CNC) machines is an outstanding
contribution to the manufacturing industries. It has made possible the automation of the
machining process with flexibility to handle small to medium batch of quantities in part
production.
• Initially, the CNC technology was applied on basic metal cutting machine like lathes, milling
machines, etc. Later, to increase the flexibility of the machines in handling a variety of
components and to finish them in a single setup on the same machine, CNC machines capable
of performing multiple operations were developed. To start with, this concept was applied to
develop a CNC machining centre for machining prismatic components combining operations like
milling, drilling, boring and taping. Further, the concept of multi-operations was also extended
for machining cylindrical components, which led to the development of turning centers.
• ADVANTAGE OF CNC MACHINES
•
• Higher flexibility
• Increased productivity
• Consistent quality
• Reduced scrap rate
• Reliable operation
• Reduced non productive time
• Reduced manpower
• Shorter cycle time
• High accuracy
• Reduced lead time
• Automatic material handling
• Lesser floor space
• Increased operation safety
•
 


	6. • Numerical control  (NC) is a method employed for controlling the motions of a
machine tool slide and its auxiliary functions with input in the form of numerical
data. A computer numerical control (CNC) is a microprocessor-based system to
store and process the data for the control of slide motions and auxiliary functions
of the machine tools. The CNC system is the heart and brain of a CNC machine
which enables the operation of various machine members such as slides, spindles,
etc. as per the sequence programmed into it, depending on the machining
operations.
• The main advantage of a CNC system lies in the fact that the skills of the
operator hitherto required in the operation of a conventional machine is removed
and the part production is made automatic.
• The CNC systems are constructed with a NC unit integrated with a
programmable logic controller (PLC) and some times with an additional external
PLC (non-integrated). The NC controls the spindle movement and the speeds and
feeds in machining. It calculates the traversing path of the axes as defined by the
inputs. The PLC controls the peripheral actuating elements of the machine such as
solenoids, relay coils, etc. Working together, the NC and PLC enable the machine
tool to operate automatically. Positioning and part accuracy depend on the CNC
system's computer control algorithms, the system resolution and the basic
mechanical machine accuracy. Control algorithm may cause errors while
computing, which will reflect during contouring, but they are very negligible.
Though this does not cause point to point positioning error, but when mechanical
machine inaccuracy is present, it will result in poorer part accuracy.
• This chapter gives an overview of the configuration of the CNC system,
interfacing and introduction to PLC programming.
 


	7. A CNC System  basically consists of the following
1) Numerical Control unit (NCU)
2) Servo-control unit
3) Operator control panel
4) Machine control panel
4) Other peripheral device
5) Programmable logic controller (PLC)
 


	8. System machines have  a Numerical Control unit known as NCU. The NCU has following
functions:
Execution of the NC program.
Maintaining communication with the i/os.
The NCU is accommodated in housing – the NCU box. It also contains a power supply unit and a
plug-in fan unit. The NCU which is the central processing unit of the 840D control. It contains the
NC-CPU and the PLC-CPU.
The NCU is the heart and brain of a CNC system. It accepts the information stored in the
memory as part program. This data is decoded and transformed into specific position control
and velocity control signals. It also oversees the movement of the control axis or spindle
whenever this does not match the programmed values, a corrective action is taken.
All the compensations required for machine accuracy (like lead screw pitch error, tool wear
out, backlash, etc.) are calculated by the NCU depending upon the corresponding inputs made
available to the system. The same will be taken care of during the generation of control signals
for the axis movement. Also, some safety checks are built into the system through this unit and
the NCU unit will provide continuous necessary corrective actions.
 


	9. Fig shows a  OP10 Sinumerik 840D CNC system's operator control panel. The operator
control panel provides the user interface to facilitate a two-way communication
between the user, CNC system and the machine tool. This consists of two parts:
Video Display Unit (VDU)
Keyboard
The OP displays the status of the various parameters of the CNC system and the
machine tool. It displays all current information such as:
#complete information of the block currently being executed
#Actual position value, set or actual difference, current feed rate, spindle speed
#Active G functions
#Main program number, subroutine number
#Display of all entered data, user programs, user data, machine data, etc.
#Alarm messages in plain text
#Soft key designations
 


	10. A keyboard is  provided for the following purposes:
Editing of part programs, tool data, and machine parameters.
2)Selection of different pages for viewing.
3)Selection of operating modes, e.g. manual data input.
4)Selection of feed rate override and spindles speed override.
5)Execution of part programs.
 


	11. is the direct  interface between operator and the NC system,
enabling the operation of the machine through the CNC system. Fig
shows the MCP of Hinumerik 3100 system.
•
• During program execution, the CNC controls the axis motion,
spindle function or tool function on a machine tool, depending
upon the part program stored in the memory. Prior to the starting
of the machine process, machine should first be prepared with
some specific tasks like,
• Establishing a correct reference point
• Loading the system memory with the required part program
• Loading and checking of tool offsets, zero offsets, etc.
• For these tasks, the system must be operated in specific operating
mode so that these preparatory functions can be established.
 


	12. Generally, the CNC  system can be operated in the following modes:
Manual mode
Manual data input (MDI) mode
Automatic mode
Reference mode
Input mode
Output mode, etc.
Manual mode: In this mode, movement of a machine slide can carried out manually by pressing the particular jog
button (+ or -). The slide (axis) is selected through an axis selector switch or through individual switches (e.g., X+, X-,
Y+, Y-, Z+, Z-, etc.). The feed rate of the slide movement is prefixed. CNC system allows the axis to be jogged at high
feed rate also. The axis movement can also be achieved manually using a hand wheel interface instead of jog
buttons. In this mode slides can be moved in two ways:
Continuous
Incremental
Continuous mode: In This mode, the slide will move as long as the jog button is pressed.
Incremental mode: Hence the slide will move through a fixed distance, which is selectable. Normally, system allows
jogging of axes in 1, 10, 100, 1000, 10000, increments. Axis movement is at a prefixed feed rate. It is initiated by
pressing the proper jog+ or jog- key and will be limited to the no of increments selected even if the jog button is
continuously pressed. For subsequent movement the jog button has to be released and once again pressed.
 



	14. matches the NC  to the machine. PLCs were basically introduced as
replacement for hard wired relay control panels. PLC help us in reducing the
Hardwired controls of machine. They provide a platform from where
implementation of logic as well as their diagnosis (fault finding) becomes
much simple. PLC is replacing the concept of relay logic control. The PLC are
reusable and can be programmed to perform various functions like On
Delay Timers, Off Delay timers, Binary counter, BCD Counters etc. This
multifunctional quality of PLC is very useful economically as the designer
can implement most of the functions by using a single PLC block. PLCs are
now available with increased functions, more memory and large
input/output capabilities. Fig.7 gives the generalized PLC block diagram.
• In the CPU, all the decisions are made relative to controlling a machine or a
process. The CPU receives input data, performs logical decisions based upon
stored programs and drives the outputs. Connections to a computer for
hierarchical control are done via the CPU.
•
 


	15. The principle of  operation of a PLC is determined essentially by
the PLC program memory, processor, inputs and outputs.
The program that determines PLC operation is stored in the
internal PLC program memory. The PLC operates cyclically, i.e.
when a complete program has been scanned, it starts again at
the beginning of the program. At the beginning of each cycle,
the processor examines the signal status at all inputs.To execute
the program, the processor fetches one statement after another
from the programming memory and executes it. The PLC
programs are stored in the data card in the case of CPU313. In
case of 840D/810D CNC system it is stored in the NCU card itself.
The program can be uploaded from the PLC to PG or vice versa
using STEP7 software. The FC and FB are called in the OB1. The
PLC processes the OB1 cyclically and evaluates all the inputs.
The change in status of inputs is evaluated and the programmed
out can be switch On/Off with the help of the STEP7 Program.
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