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ST NOPSIS
The latest trend in the field of Industrial Automation 1s the control
through Programmable Logic Controller. The drawbacks and deficiiness of
other types of controls has paved way to the advancement of technology which

is the control through PLC.

"Necessity is the mother of invention". The rate and the number of
breakdowns in the conventional control methods like Electronic control.
Pneumatic control, etc demanded a better means ot control for the mdustral

machinery. The result 1s the emergence of PLC.

MIKRON,a Swiss based Gear Hobbing Machine which was operating on
the conventional control panel was prone to a large number of breakdowns
which affected it's efficient service.ln this project,we have replaced the
Electronic control by PLC.The entire operation of the machine was compietely
analysed and for the entire range of operation,a program which has « high
degree of accuracy and precision has been formulated.

This programming has been done for three modes of operatior: oo the
GHM: 1.Manual , 2.Semi-Automatic | 3. Automatic.

This programming is incorporated in the PLC which can now be used for

the control purposes.



CONTENTS

PAGE NOS
CERTIFICATES (i’
ACKNOWLEDGEMENT (5]

SYNOPSIS {113)
CONTENTS (1%

[. INTRODUCTION
1.1. INTRODUCTION TO PLC. 1
2. GEAR HOBBING MACHINE(GHM)
2.1. INTRODUCTION TO GHM.

2.2. MAIN DRIVES OF GHM.
2.3. MAIN PARTS OF GHM.

Lad L2

2.4. WORKING SEQUENCE OF A GHM. £

2.5. GHM SPECIFICATIONS. &
3. PLC HARDWARE DESCRIPTION

3.1. INTRODUCTION TO PLC. G

3.2. PLC-DEFINITION. ¢
3.3. PLC AS A COMPUTER. 28
3.4 PLC HARDWARE

3.5. THE CENTRAL PROCESSING UNIT.

3.6. SOLID STATE MEMORY. i
3.7. MEMORY ORGANISATION IN A PLC. P
3.8. THE PROCESSOR. i
3.9. 1/O MODULES(INTERFACES). .
3.10. POWER SUPPLIES. -
3.11. PLC USED IN THIS PROJECT, [
12. PARTS AND FUNCTIONS.
13. TIMERS AND COUNTERS.
14. RELAYS USED IN KV-40.
15. PROGRAM MEMORY.

[ N
EEEE S o)

3.
3.
3.
3.
3

1~
R



4 PLC PROGRAMMING TECHNIQUES

4.1. BASIC TERMINOLOGIES.

4.2. PROCEDURE FOR PROGRAMMING.

5. FEATURES OF PLC
5.1. ADVANTAGES OF PLC.
5.2. DISADVANTAGES OF PLC.
5.3. APPLICATIONS OF PLC.
5.4. COST COMPARISON.
6. PROGRAM
7. CONCLUSION
8. REFERENCES

APPENDIX -1



Generally in the industrial automnation processes. llectronic Centrols.
Manual Controls, Pneumatic Controls, Electromagnetic Cortrols and
Hardwired Electronic [C Logic are used. They suffer a lot of disadvantages.
Their main drawback is that they are inflexible and hence modificanor 1s
difficult. Moreover they are bulky and expensive. The above menticned
drawbacks have paved way for the emergence of a better means cf conirol
known as the Programmable Logic Controller.

I.1. INTRODUCTION TO PLC:

The PLC can be defined as "a digitally operating electronic apnaratus
which uses a programmable memory for the internal storage of mstructions for
implementing specific functions such as logic, sequence, timing, counting «nd
arithmetic to control through digital or analog mput ¢ output modu es. ~arous
types of machines or processes.”

The Programmable Logic Controlier provides a new way ol automaton
with a facility to alter the control sequence by sumple programm ng wiiiou
major changes in the hardware. The number of faults are reduced corsideraniy
An additional advantage is that it can be simulatea even belfore ooy

incorporated in to the process.



The major areas where PLC can be used are m the power
engineering machine tools,chemical industries and many In our project.?H0 s
used for the automation of a Gear Hobbing Muachine This Gear rlobbmg

Machine produces straight and helical gears.

[



2.1 INTRODUCTION TO GHM

The Gear Hobbing Machine {Mikron) 15 used to produce siraight and
helical gears of type A102.5. Gears can be produced on small cvlindrical briss
piece. The gears are produced due to rotary and limecar movemens fhe
workpiece rotates along the spindle which is rotated by the main motor. Whiie
workpiece is rotating, the Cutter head (Hob) which is also rotating comes in
contact with workpiece and gears are produced on the workpiece, hough
Hob and spindle are run by the same motor, speed of Hob might varv according
to the width of the gear to be produced. This speed variation is achieved bv a

gear and clutch arragement.

2.2 MAIN DRIVES OF GHM:
e Mamn motor,
o Hydraulic pump.
e Coolant pump.

e Rapid return motor.



2.2.1. Main Motor :

[t 1s a squurel cage induction motor of capacity 1.10kW and which has a
speed of 1500rpm. This motor rotates the spindle and the Hob. The spindie s
rotated at constant speed urespective of the number of teeth and geur
dimensions, whereas the Hob is rotated at adjustable constant speed by using a

gear arrangement.

2.2.2. Hydraulic Motor:

It 1s also a squirrel cage induction motor of capacity 0.37 kW ond
having a speed of 1500 rpm. This develops a hydraulic pressure which is used
to provide Imear movements to various parts likes loader. disloader. colis

tailstock etc. A booster is also provided to maintain a constant pressu-e,

2.2.3. Coolant Pump Motor:

The coolant pump motor has a capacity of the motor 15 0.1 Ik ard
the speed of the motor 1s 3000 rpm. During Hobbing operation heas s
developed in the workpiece which may damage the machine. In order t¢ avo ¢
overheating and damage, coolant is poured on the workplece. N fouw x
provided in order to have control over the coolant level 1 Cconfart s heions

the required set level, then the operation is discontinuec



2.2.4. Rapid Return Motor:
Itis a squirrel cage induction motor of capacity 0.04kW and has a specd
of 3000rpm. This motor is used in bringing the cutter head to its origina

position when horizontal movement of the cutter head is encountered.

2.3. MAIN PARTS OF GHM:
* Auto loader Arrangement.
* Auto disloader Arrangement.
e Collet and Tailstock.

e (Cutter Head or Hob.

2.3.1. Auto Loader Arrangement:

This hydraulic operated device is used to load automaticaily the
workpiece into the work area. It also ensures that the workpiece is properly
held in position by the tailstock and collet before it retoris to its srigingi

position.

2.3.2. Auto Disloader Arrangement:
This device is used to unload the workpiece from the work area ziter the
gears are produced. The collet and the tailstock open onlv after the d'sloader

holds the completed workpiece.



2.3.3. Collet and Tailstock:
These are used to hold the workpiece in position when geas are cut |
During the hobbing operation, the workpiece is rotated by a spindle The

tallstock makes to and fro linear motion to hold and release workpiece

2.3.4. Cutter Head (Hob):

The Cutter head or Hob does the hobbing operation " The posstble

movements of cutter head are:

a. Up and down (Vertical).

b. Right to left and viceversa (Horizontal).

2.4. WORKING SEQUENCE OF A GEAR HOBBING MACHINE:
1. The mains are switched on.
2. The hydraulic motor is switched on.
3. The main motor is switched on.
4. The disloader comes and checks if there is workpiece in the work
area. It clears the work area if there is a work piece.
5. After a time delay, the loader brings the workpicce and holos
appropriate position.
6. After the workpiece 1s brought to the appropriate position. “he ail

stock and the collet closes there by holding the workpiece.

{



7. After ensuring that the workpiece 1s held rightly by the colet anc
tailstock, the loader goes back to its original position,

8. After a certain time delay, the Cuttgr head comes vertically up anc
after reaching its upper limit, 1t comes in contact with the workpiece
Both the workpiece and the Cutter head are rotating and hence gears are
cut in the workpiece for a specified time interval  Simuitaneousiv
coolant flows to remove the excessive heat produced durino hobbmo

9. 1t there is horizontal movement. the Culter head 15 (raversed
horizontally using a feed clutch till the desired position 15 reached,

10, After the desired position 1s reached or by default the exueme
position 1s reached, the Cutter head 1s lowered verucallv downwards and
then 1t 1s brought to its original position by a raptd clutch. It there s ro
horizontal movement the Cutter head is lowered vertically downmwvarcs.
11. After a certain time delay, the disloader comes to pickup the Jmsihec
piece. After 1t holds the piece firmly, the tailstock and the celizet cpos
thereby going to their original position. The disloader then resumes s

original position after dropping the finished piece m a tray.



2.5. GHM SPECIFICATIONS:

Maximum workpiece diameter - 90mm(3.34"),

« Maximum workpiece length - 200mm(7 88").

e Maximum length that can be hobbe_d - 130mm(3 91M).
¢ Helix angle (left or right) - 150"

e No of teeth in cutter head - 6 to 325.

» Hob(cutterhead) speed - 140 - 1870 rpm.

¢ Dimension of machine - Height - 1700mm

e Length - 1000mm

e  Width - 1600mm

Weight of machine- 950 KG.



CHAPTER -3
PLE HARDWARE DESCRIFIIOH

3.1 INTRODUCTIONTO PLC:

In the automation process, generally Electronic Controls, Manual
Controls, Pneumatic Controls, Electromagnetic Controls Hardwiréd Electroric
IC logic are used. Their main drawback 1s that the life .. such devices are

limited. Moreover they are bulky and expensive.

They also have the drawback of bemng inflexible which effectively
means, the modification i1s difficult. In this regard PLC provides ¢ new wan of
automation with a facility to alter the control sequence by simple programm:ng

without major changes in the hardware.

3.2 PLC - DEFINITION :

The PLC can be defined as =~ a digitally operating eiectronic apparaius
which uses a programmable memory for the mtemnal stora o .U mstruct.ons tor
implementing specific functions such as logic, sequence. timing. couniig ond
arithmetic to control through digital or analog input £ output modules. varous

tvpes of machines.or processes.”



3.3 PLC AS A COMPUTER:

A PLC is a computer but a different type from the Personal computer .
Most of the people are familiar with data-processing computers. especiaih
micro computers such as those from APPLL and IBM. Such Computers process
reams of data, Their input peripherals are the Keyboard and Mousc Gheir
output peripherals are video display terminal, printer and the pletter. This s

shown in Fig.3.1.

There is another type of computer known as a process contrel compuier.
Although it processes data, its main function is to control manufecturing and
industrial processes (Machinery, Robots, Assembly lines etc). Such computers
are said to be event driven. Although they ma}} have a kevboard and other input
peripherals, their control mputs are ‘switches and seraors. The ouwpu
peripherals such as VDT’s and printers may be attached with't‘hc Process
Control Computers. The process contro: computer primarily conwowss the

devices such as motors, solenoids, lights and heaters. This 1s shown [

PLC is a type of process control computer which 1s sl eleiael
inexpensive, environmentally hardened and gasy (o program, opera.e. maintaii
and repair. They are often installed close to the machinery or process the
control and are thus seen as an extension of mdustrial cquipment. ! Oosthe

[IPRN

heart of today’s manufacturing and process operations,

10



3.4 PLC HARDWARE DESCRIPTION
Fig.3.3. shows the hardware description of the PLC

3.5 THE CENTRAL PROCESSING UNIT :
In small PLC's, the processor, the solid state memory. 1 /O modules and

power supply are housed in a single compact unit .

fn large PLC's, the processor and memory are mn one unit, the power
supply in the second unit and the 1 /0 interfaces in additional urit . Regardless
of the PLC size the processor and memory are always i the same vt Lhis

unit is called the Central Processing Unit.

The most commonly used configuration ot PLC contamns the processor.
memory and power supply as the CPU with mput interfaces placed 1 exten
modules. The schematic diagram 1s shown in Fig.3.4

The fixed memory contains the program set by the manufacture: s
system program is set into a spectal 1C chips called Read Only Memory(RON
The fixed program in the ROM cannot be altered or erased durng the U770 s
operation. The program i this nonvolatile memorv 1s retatned eyer wien L

power is switched off.

The alterable memory contains many sections where nicrmation s

stored on IC chips that can be programmed . altered. and erasec by the



programmer/user. The alterable memory is stored mamly on Rancom Access
Memory (RAM) chips. RAM is often called as Read - Write memony. “he
typical RAM chip will loose all the mformation when the power is lost. [Fthe
input power fails, battery backup preserves any program that has been nserted

into the Central Processing Unit RAM.

The CPUs have operational switches, some of them requue a kev (o
prevent unauthorised personnel from running a turned off process.

also

prevents unauthorised alterations to the operating program of the system

3.5 1. TYPICAL KEYS

. OFF - system cannot be run or programmed

2. RUN - allows the system to run but no program alterations can b
made.
3. DISABLE - turns output OFF or sets them to the operate state.

4. MONITOR - turns ON screen that displays operating informauon.

5. RUN/PROGRAM - system can run and program modifications can be
made while it is running.

The processor is the controller that keeps information gomg trom one
place to another . It responds to programmed instructions stored n the memon
causing output devices to be energised and de-energized m response o 12 on-

off status of input devices,



3.6 SOLID STATE MEMORY :
The major types of memory chips used in PLC CPUs are PRON

EPROM, EEPROM and NOVRAM.

The PROM (Programmable Read Only Memorv} chip is s'milar o the
ROM except that it may be programmed once and only by the user
programimer. No erasures are possible. The PROM is seldom used because o

requires programiming circuits,

The Erasable Programmable Read Only Memory 17 R0OM 15 4 PRON
which can be erased by subjecting a window on it's top to ultra - viole: ravs for
a few minutes. There are two main disadvantages of EPROM . One is the dowr
time required for it's reprogramming. Another 1s that when the EPROM .
eprsed to LV rays all it's memory locations are erased. The FPRON mus: he

completely reprogrammed, even if one or two memory slots require updation,

The Electrically Erasable Programmable Read Only  Meaon
(EEPROM) 15 similar to EPROM except that instead of UV ravs we riake usc

of electrical signal for erasure.

The Nonvolatile Random Access Memory (NOVRAM) is a 2ombinatior

of an EEPROM and RAM. When the power is about to be switched off. the



contents are read into the EEPROM memory. When the power is agein restored

the contents are again back into the RAM memory

3.7 MEMORY ORGANISATION IN A PLC:

The memory organisation 1in a PLC 1s shown in the figd it can he
divided into two categories : User Memory and Storage Memory. The former
contains the ladder logic diagram. The latter contains information needed 1o
carty out the user program (i.e) the status of the discrete input and ouipu
devices, the preset and accumulated values of counters and timers. numerical
values. sequencer patterns, mtemnal [/O relay equivalents cte. The user ey
occuptes 75% of the total memory.

From fig.4, we see that all the addresses are given in oclal numbering
system. The first section consisting of eight words. 1s the input imuage staruys
addresses (110 (5y - 117 (gy) and the discrete. real time mputs are stored i he

above addresses.

The second section also consisting of eight words. is the oulpui image
status addresses(120 gy - 1275y). This 1s where the binary data (0'<end 750 tha
will activate real time outputs are stored.

Timing status, accumulated values and preset values are stored m e

third section of storage memory, using a total of 24 words {iuim addiess 30



to address 157, .Counter status, accumulated values and preset values are
stored in the fourth section also using a total of 24 words. These words are

located at addresses (1605~ 217y, ).

In the fifth section, numerical data 1s used for numbers svsiem

conversion. In this section, eight 16-bit words have been reserved at address

65(220(g) - 227(3) )

Other functions can be continued at the bottom of the map as necoed

The additional memory size required depends on the total number of differem

functions in the CPU.

3.8 THE PROCESSOR:

All computer processors are designed to carry out arithmenc and wouie
operations. They are programmed as per a set of instructions comptiec to form
a program.

Two factors determine the power of a microprocessor. bit size and ek
speed. There are 4,8,16,32 bit micropr.ocessors which manipulate <8032
bits at a time respectively. The larger the bit size. the more powerful the

computer.

N



Cilock-speed determines how quickly the processor executes

instructions. The faster the clock-speed, the more powerful 1s the computer.

Large PLC's use the 80380 or the 80486 processor for satisiacton

operation. which have a clock speed of 33MHMZ and SOMHEZ respecuvely

The Fig.3.6. shows the operation and structure of a processor used 1«
PLC. To begin with from the Fig.5 a ROM with the fixed operating sysiem
program interfaces to the control secton. This unalterable program manages

the‘operation of the PLC.

The control section, the heart of the processor. consists of o control unn
with a clock, an arithmetic / logic unit and a few internal temporary regisirs.

The control section determines the sequence and duration <i operation a7 the

various sections .

The input scan block, when called upon Lo operate. scans the mputs and
places the individual statuses n the RAM memory. After analysis e logie
scan (uses ladder logic program) updates the outpur scan block e the
appropriate state. Then the outputs are scanned and updatec. The ouipat
channels are changed or left alone, depending on the logic analvsis The cutpul

status depends on the output status signals of the CPL.



3.91/0 MODULES (INTERFACES) :

The /O Module interface is shown i the fig(8). The Input modules
perform four tasks electronically. First it senses the presence or abseree ot
input signal at each of its input terminals. The nput signal sclects the swaen
sensor. or other signal is ON or OFF 1n the process which 15 bein"g controticd
Second, it converts the input signal for ON OFF, to a DC level usabe by te
modules electronic circuit. For an OFF mput stgnal. no signal 15 comveriee,
indicating that it is OFF. Third, the input module carries out eleofronie wotateon
by electronically isolating the nput module output from its mput. Finaliv o
electronic circuit produces an output to be used by the PLC Central Processing

Unit.

3.10 POWER SUPPLIES :

The power supply available m the plant 15 120V AC and the 2L 5
operate on =35 and =5 volts DC. The PLC CPU must therefore contam com erter
to convert the 120V AC input to the required 5V DC . The conversion s

accomplished by a built-in voltage converting power supply.



3.11 PLC USED IN THE PROJECT:

The PLC that is used in this project is the KV-40 PLC of Kevence maxe.
The KV PLC s provided with mternal functions such as relanv contics
Normally Open(N.0), Normally Closed(N.C}. timers, and counter:s-‘. Sequentad
control is made possible by programming these nte funchons ard
executing logic Instructions. This software based control process eluminares the
need for physical wiring. The Fig 3.7. given below gives the confliguration i

the KV PLC that is used n this project.

3.12. PARTS AND FUNCTIONS

Functions of various parts of the KV PLC are given below

¢ Input Terminals:
Rated input signals for these terminals are 24v DC.
s Qutput Terminals:
Direct clock pulses as well as ordinary pulses are output roueh

replays 0500 and 0501,

o Power Supply Terminals:

Supply power at 24v DC.



Power Indicator:

Lights when the power 1s ON.

Run / Error Indicator:
e Lights when the unit is in operation.

¢ Flashes when error occurs during operation

Input Indicator:

Lights when the mput signal 1s ON

Output Indicator:

Lights when the output signal 1s ON.

Connector Cable Port:

Connects any KV PLC to the handheld programmer o:

external computer.

Analog Timer (TRIMMER):

The timer / counter setting and the data on the register can b

changed without using the hand held programmer just Uy 0T

the PLC cover and adjusting the trimmer.

T
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3.13 TIMERS AND COUNTERS

3.13.1. PLC Timer:

In many control tasks, there 1s a need to control ame

e

Toincorporate such control, PLC's are provided with built m timers " iers
count fraction of second or seconds using internal CPU Clock  'T'he muamis
used timer configuration are ON delay time and OFF delay time. PLC mmer
function can replace any of the industrial timer hike RC time constant or
dashpot. Advantage of PLC timer is that 1ts time may be a programimavle

-variable time as well as a fixed ttme. It also has a good accuracy and

repeatability, since it is based on sohid state technology.

3.13.2. PLC COUNTER:

A Counter counts the number of occurrences of a signal. A counter s
set to some preset number value and when this value of signals nas been
recorded the contacts are operated. This PLC's include both type « { counters,
up counters and down counters. The counter in PLC may be coasidered 1o
consist of two relay coils. One to count input pulses and the other to reset he

counier.



Up counter can be used to count the number of products producec snd
down counter can be used to count the number of raw materials usec.  Trom

this wanted raw materials can be calculated.

3.14. RELAYS USED IN KV - 40

[nput relay o 24 relavs
0000 - 0013
0100 - 0107
Expansion input relay 48 relays:
0200 -0213

0300 - 0313

0400 - 0415

Output relay 16 relays ¢
0500 - 0507
060G - 0607
Expansion output relay  : 48 relavs .
0700 - 0713
0800 - 0813
0900 - 0915



Internal output relay - 800 relays -
| 1000 -1015
1900 - 1915
3000 - 3015
3900 - 3915
4000 - 4013
4900 - 4915
5000 -5013
| 5900 - 5913
6000 - 6913

6900 - 6913

Special utility relay - 160 relays
2000 - 2015
o
2900 - 2913
3.14.1. Input Relays:
Input relays receive ON/OFF signals from external equipment i

constant of the input relays 1s normally between 8 and 12ms. This constant



changes to 25us for OFF-> ON transition and to 75us for ON ->OFF transition

when HSP instruction is used.

fnput response frequeney ol relay nos. G001 and 000 ~owees

clock pulses for high speed counters CTHO and CTHI} awtomatically chunges

to 10KHZ

Input response time of relay no’s between 0000 and 0003 chanues o
25us for OFF-> ON transition and to 335us tfor ON->OFF transition when [N

instruction is used.

3.14.2. Output Relays:
These relays send results of operations to external equipment ouipizt
signals can be sent through either of 3 types of devices:

Relays, BJT, and MOSFET.

3.14.3. Internal Utility Relays:

When the same relay contact 1s used iwice or more i relay cireurt |
actual relay must have as many poles as the number of times 11 1s used . On e
other hand , the internal utility relays of the PLC function onlv on progrars .

therefore assuring trouble-free circuit designing.



* On programs, these relays serve as a contact as well as a coll o drive
the succeeding stages.
 These relays can be used both as N.O and N C contacts. They can e

used on any order. Also as many of them as desived can be Jscd

3.14.4. Special Utility Relays:

Each of these relays has a distinct function. Efficien. use of these relavs

assures simple programming process and high control performance.

. The same relay can be used as manv times as  desirec 5= &
program
. These utility refays are used only as a contact but as ¢ contict o

not as a coil to drive the succeeding stages.
3.15 PROGRAM MEMORY :
The memory can be grouped unto two categories,
I. Data Memory

2. Temporary Memory

3.15.1. Data Memory :
Data memory stores various type of data. [t retains data for arithme:ic

operators and also retains their results. Each data memory is 16 b fong and



stores binary data just as the internal register data memory area DM 006 o

DM 1999,

3.15.2. Temporary Memory
Temporary Memory stores temporary data. It temporaniy retatns data
for arithmetic and also retains their result

Memory area- TM 00 to TM 31



VIDFRO

DISPLAY
KEYBOARD TERMINAL
e

DATA ////// I

LIGHT PEN PROCESSING 5 :
COMPUTER - »  PRINTERS
SYSTEMS -
MOUSE
PLOTTER

Fig.3.1. DATA PROCESSING COMPUTER

N ———
MOTION MOTOR
SENSOR

N
pu o
SOUND | ,‘ SOLENOID
SENSOR PROCESS o
CONTROL - | @ ™~ -
—»  COMPUTER [ ™
SYSTEM | = 7 -
HEAT ' . HEATER
SENSOR : -
i ‘\‘m__,\,,, R
LIGHT .~ LIGHT
SENSOR »
N -

Fig.3.2 PROCESS CONTROL COMPUTER



STV LA AAVAA-VIH
AT TOMINOD D10 T ATHVININY DO €¢ bt

ATddNS
YIMOd
ATddNS
43MO0d _, v Yy
1 WVYDOYd WALSIOAY | STHOLIMS g
- A :
5 AJOWAN o) ALINIXOYd
v WALSAS v
- g H
MOLYOIANI
by | d
q Hq
1 1 SYOSNAS
N A N e LA
)| DONISSHD0Nd I olord
« 1Y 4LNAD
SAIONTTOS L L
n
. w SAHOLIMS
ONILYYIO
w_ ”H <+ TYANYIA [¢
< 0 AdOWAN
SAVITY
+ STHOLIMS
LN | ¢




| ALTERABLE

. MEMORY
FIXED MEMORY "« DIAGRAM
e LOGIC e NUMERICS |
s FUNCTION |
o FDIT STATUS o
e HOSTATUS |
. MONITOR - ”SCRA'[‘(H
PAD"
e COMMUNICATE | | ool RAM--eo -
NSRS + T Y [R— e ——
PROCESSOR
i
+ LOGIC |
« CLOCK i
r T
T i K‘K\\
' ; : Y
- ‘ ‘ —_ N .
. POWER | | ‘ ‘ BATTERY
SUPPLY | S BACK UP |
o
A | .
Voo PERIPHERALS
BUILDING A ——-~— MONITOR
ELECTRICAL Nl .
POWER NPL "l. COMMANDS
- INPUT MODULES
v

Fig .3.4 CENTRAL PROCESSING UNIT

QUTPUT MODLLES



17 16 |15 {1 13 | 2] ne frofoo [or]os [os ) oeey oz oz [ o |
OCTAL - , ; .
WORD .
— S | | | USER MEMORY
ADDRESSES  |—7 — T | (LADDER LOGIC
PROGRAM)
110 NPT
MAGE
STATUS
117
120 CUTPUT
L MAGE
STATIS
127
130 TIMER
T R ‘ T STATLUS
157
160
| COUNTER
13 STATIS
217
220 ;
NUMZIRIC AL
i . DATH
= OTHER
: FUNCTIONS
Fig . 3.5 BIT ADDRESS

29



| ROM

‘ WITH FIXED

| OPERATING

t SYSTEM PROGRAM

;

| |— 0
‘ | | BN
1 CONTROL | ¢ 4 ALy <4_» REGISTERS
UNIT | |
z e e
 ANALYSIS |
x |
v
Ll L s _L
PERPHERAL| INPUT | LOGICSCAN | OUTPUT = INTERFACE
KEYBOARD | SCAN | PROGRAM . SCAN WITH
| TAPE BLOC | (PROGRAM ‘ BLOCK  OTHER
. PRINT K USER WRITES | CPU'S
DISK FOR PROCESS OR |
1‘ CONTROL) i i COMPUTERS
A ? A,
| | mveur ~ OUTPUT
+ ‘ MODULES | MODULES

FIG 3.6 INTERNAL ARCHITECTURE OF THE
| PROCESSOR

3
=



(TOVAIALNDSTTNAOW O/] L€ 8L

2d

N oL ©

21507 LNd1LNo

]

B

ad

-

JOLYI0SI

—
(28]

A OCT-

I

(4OSNHS

HOLIMS) N\

LOdNI

HHLEIANOD

TYNIWYHL



NOLIVINOLINGD O'1d AM 8¢

LHOINGEN
VIV CLIO S ENLENOD ANV AN
STANNVIDD SSLVTVA LT IDNT MELL

BRRAE!

SAIA AU LOLLNO TVNLLXC
QL LIS NOLLAN DAY
IWVADOU] LININO AL

SAVTIY LNdL10O

—_— .

T I/
SNOLLIDMYU.LSNI

-

ol

N

ALLSIONA

NV AHLLNNOAAINLL 10 0 TVA
148 SV NVILL JATHOFY (INV

6+ O 0 40 STNTVA OF SHTNLL
HH.) NI SHIONV NOLLY.LOUd
SATAWERLL LIFANOD AHIL

{SUANNNIL) SYFNLL DO TVINY

SI0OG (INV
ST00°81 0 SINIANRIONT HA4HL
ONIAVEH SHTIALL AV HO NO

SUYINWIL

SOOI

NO SLOVINOD SV NS

T UINO NV ONY SNOLLINIH
JONLLSICHIAMIT AT

SAVIEY ALITLL TVIDHS

SHUAC LN
TVRRILLXH WOR: JDASNVRH
VNS AAOMNO AL AL

AVTEY LNdNI

SHOIAHC

TVNRIELLXH OL §TTVNOIS 1NLLNO
O SIVNOIS TYNRELLXA HALIDM
LON O NV WYHDOIMJIY

NI ATNG NORLIVIONCET AMHL

SAVTHY ALITLLA TVNYELNI

(b}

rr



AN AREAEE -
CHIAPEIR < £

[ A EE T AL AN

FLC PROGRA M

4.1 BASIC TERMINOLOGILES

4.1.1. Ladder Diagram :
Electrical circuit diagrams show relative physical location of the circun
components and how they are actually wired but 1 ladder diagrams.

importance is given to clearly show the control that 1s exercised.

Thus a ladder diagram can be briefly defined as a special. symbo.ic
schematic representation of hardware control and operating  scquence
description. In a ladder diagram , each ring of the ladder 1s composed o
number of conditions or input states and a single common output. The nature of

the inputs determines whether the output is to be encruised  or not.

4.1.2. Relays :

Relays are mechanical switches whose coil when energised will make a

few contacts. The contacts which gets closed when the relay 1s energised wre

.

called Normally Open contacts. The contacts which gets opened when the relay

Y

1s energised are called Normally Closed contacts.



4.1.3. Elements And Symbols Used In Ladder Program :
SYMBOL ELEMENTS

) ‘ Normally open contactor

: Normally closed contactor
._j /‘“

" Relay Coil
TN .

4.2. PROCEDURE FOR PROGRAMMING:

The programming procedure includes the fotlowing steps

1. Studying Electrical circuit .

2 Creating timing diagram (1if required)
3. Designing Sequential circuit |

4. Assigning [/O devices .
5. Creating ladder diagram .

6. Review and correction .
7. Coding .

8. Entering the Program .



The programming technique can be understood by considerig (he

following simple example .

4.2.1. Studying The Electrical Circuit :

The above figure shows an example of a latch circant The anp 2l
only when both PBI and LS are ON  This lamp remains ON ever atter hoth
PBI and LS are turned off . This famp can be switched off only when PI32 1y
opened .

This phase is very important in programming = A careful study of be
electrical circuit reduces complication and changes of data thereby saving tme

and energy .

4.2.2. Creating Timing Diagram :
This stage clarifies the ON/OFF status and related concinens of
or he

pertpheral devices and helps to create an appropriate ladl. . diagran: &

above circuit | the timing diagram is shown below

4.2.3. Designing Sequential Circuit :
The Sequential circuit represents the sequence of operation the. tzken
place . In this circuit diagram all the elements are replaced by ther syinihois

This is shown in Fig.4.3.



4.2.4. Creating Ladder Diagram :

This 1s same as the sequential circuit diagram except for the fact thai the
switch symbols are replaced by the appropriate Normally Open(N () or

Normally Closed (N.C) contacts and appropriate numbers (as permitied by the

PLC) are allotted for each switch . This is shown in Fro 4ot

4.2.5. Assigning 1I/0 Devices :

/O device PLC element | Number
75 Inputrelay ____ 00ou
LS ] Input relay _[ 000t
' PB2 nputrelay  Looos
, Relay [nternal utility relay . 1000
| Lamp Output Relay 10500

4.2.6. Review And Correction

Now a careful review has to be done on the ladder program 1n order 1o
delete error if present . If there is any ever then correction should be mede 10d

again the whole program has to be revised again .



4.2.7. Coding :

The next step 1s to create a coding list (instruction list) accordime 1o the
ladder diagram . The purpose of this process 1s to translate our ladder diagram
nto a language that the KV can understand .

Coding List :

Line no | Instruction ‘ Operand (element no)
0000 LD ! 0000 -
0001 AND 7 Toomr
0002 OR ‘ oo
0003 AND L oo
0004 ouT oo
GO0s LD : 1660

; 0006 ouT i G -
0007 END )

4.2.8. Program Entry :
After the process of coding .the data should be entered o ae FILC
using programming devices and then the PLC has to be incorporated 10 the

control panel of the corresponding machine .
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5.1. ADVANTAGES OF PLC:
5.1.1. Pilot Running:

A PLC program circuit can be pre run and evaluated without
installing it actually on the machine but in a conventional relay system. The

testing can be done only after installing the control system on the machiie.

5.1.2. Visual Observation :
A PLC Circuit operation can be seen directly on a CRT screen

Trouble shooting can be done more quickly during Visual Observation.

5.1.3. Speed Of Operation :
Relays take a unacceptable time to actuate. The operational soeed

of PLC 1s very fast. The PLC speed 1s determined by the scan time.

5.1.4. Easier Programming :
Programming i1s made simpler due to ladder diagram. Tie

availabihity of Computer has still reduced the Programming difficulties,



5.1.5. Reliability and Maintainability
Solid state devices are more reliable in gencrai than mechunice
items or relays. The control system maintenance cost are low and down tin-e

minimized.

5.1.6. Documentation
An immediate printout of the PLC circuit can be printed ou
easily. There 1s no need to look for the blueprint of the circuit 1n remote filex

No wire tracing 1s needed for verification.

5.1.7. Security

The software security 1s made user friendly

Ln

2. DISADVANTAGES OF PLC:

n

.2.1. Newer Technology:

It 1s difficult to change some personnel's thinking ron

o~

mterlockers and contractors to the PLC Computer Concepts.

5.2.2. Fixed Program Applications :

Do

Some applications are smgle junction apphication It does acs
to use a PLC that includes multiple programming capabilities if theorios oo
needed. One example 15 1n the use of drum Controllers 7 Sequences.  Sonie

equipment manufacturers still use a mechanical drum with pegs at an cvere |



cost advantage. Their operational sequence seldom or never changes and tic

reprogramming avatlable with the PLC would not be necessary.

5.2.3. Environmental Consideration
Certain process environments, such as high heat and vibroiios.

interrupt with electronic devices in PLC's which Timits their usc.

5.2.4. Fail-Safe Operations :

In relay systems, the stop button elcctrically disconnects e
circuit, if the power fails and the system stops. Further more. the relav sy sten
does not automatically restart when the power 1s restored. This of course. cur

be programmed in the PLC. However in some PLC Programs vou may ng.e

apply an mput voltage to cause a device to stop.

These systems are not safe. This disadvantage can be overcom.

by adding safety relays to a PLC System.

In Industries the process to be controlied by PLC will ol
more complexities .So the ladder diagram will be lengthy and hence the coc.
list will extend to pages. Human code conversion and feed will invelve e

error and time consuming. So all PLC's provide a software {or code conversion



5.3. APPLICATIONS OF PLC

The PLC's original intent was the replacement of electromagncetic
relays with a solid state switching systems that could be programmec
Although PLC's have replaced much of the relay control logic. ¢lectromauvrene
relays are still used as auxiliary device to switch input and output device
P'ufther the PLC has eliminated many of the wires used in relay ladder devices
(OFF button, ON button, limit switch, sensors etc) and output device (Cor
Indicating lamps) are direct and looks very simple. It makes trouble shocing

easter and also reduces plant down times.

The major areas where the PLC can be used to replace the relay conraix

are .

1. Machine Tools.

)

Power Engineering .

)

3. Matenal handling.

4. Process and Petro - chemical.

N

Cement factory.
6. Steel plants.

7. Sewage plants.
8. Fertilizérs plant.

9. Paper industry.



10. Chemical industries and many others

A PLC program change cannot be made unless o

e P -

properly unlocked and programmed.

Relay panels tend to undergo undocumented ~hnnoes Peonie on

tate shifts do not always record panel alterations made when the otfice crea <

locked - up n the night.

5.4. COST COMPARISON ;

Although PLC's in India seemed to be costly as compared o 10

[

conventional relay / timer / counter panel. the cost aspect should oot o
considered in solution. Cost of any control system consists of
(1) Central Logic cost,

(2) Installation cost .

(3) Commissioning cost.

Depending on the supplies of PLC's, its cost is found to be =

L

more than that of conventional relay logic which include relavs. timer. coun or
enclosures and wiring. On the other hand, installation cost of PLC car 7o [+

15% less. This 15 because PLC's are compact and require minimal

between equipment and PLC.

1
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MACHINE TYPE:RV40/80 [ LADDER GRAPH ) 00/03/09 Pagei.:
FILE NAME:MIRRON TITLE: MIKRON M/C
—MEMSH—
| s0007
2002 0002 0200 20 oMOG00 1200 1200 ac .
[l -1 1 <LDA > <MPK > <GTA > { } | canl :
MANUAL 5
2002 0002 0002 0204 DMOQO0O 1000 #00000 12230 1:}‘\0120
H | P ] /] {7} ¢LDA >—<STA > -\LDA »—<STA >— AO12¢
MANUAL AUTO f
2002 0002 0003 0204 DMOQOO 1100 #00000 1020
— | | | {71 - <LDA >—<STA > <LDA >—<STA »-—
MANUAL  AUTO
0001 #00000 1200 1300 1400 1500 1600 1700 1800 1900 BOOZ3
- f——¢LDA >—¢STA >—¢STA »—¢STA >-—<¢STA >~ <STA >~ ¢STA > <STA >~ ¢STA > A0Q1S
EM-OrF START YERTIC DIGLOD | ACO3D
REF ON ON BCCTY
1204 0500 ALI3T
L X
HYDRAL
MOTOR
TOOO ‘
1208 0502 ADLIT
} T [
COLANT
HCTOR
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oQlz

0013

o105 871

0016

0017

MACHINE TYPE:RV40/80
FILE NAME:MIEKRON

[ LADDER GRAPH }
TITLE: MIKRON M/C

00/03/09 Page(Z.

| 1212 0502 (A0137
I . :
= | P
CUTTER
‘ FR/REV
1902 ‘
CUTTER
REVERS
1300 [SI . AGILIT
— ‘
J l i
RAPID
‘ FR/RFY
1903
REVSEL
RAPID
1308 0504 3A0137
: ‘
— | . ey
DISLCE
TOAO T002
A b e
ON TIM
1007 TOO)
—
WAIT T
1312 8505 fagiz?
| |
"ﬂ I T 3 i
‘ LOADER
1709 1713 l
H s
DISLOD TAILST
OK  CLAMP




MACHINE TYPE:KV40/80 [ LADDER GRAPH } 00/03/09 Page(3}
FILE NAME:MIRKRON TITLE: MIKRON M/C

| 1400 0506 (ADL37
s+ | - e e
VERTIC
1715 180§ | :
cozof | | - |/p—
COLLET PROCES
OK 0K
1404 1400 AL07 120002
- o Y
0021_i |‘—|/| | G ~AQ137
TAILST
FORWAD
1704 1709
0022 F——tsF—
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OH CK
1711 1900
o021 f——sp—
LOADOK DISLOD
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1404 1408 0808 An13A
ooz4| { |- [ by )
TAILST
REVER
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0025 (- f———
DISLOD LOADOK
ax FRONT
1803 1809
0026~ ——ri;




0029

0030

2022

0033

0034

ON

MACHINE TYPE:KvV40/80 [ LADDER GRAPH 1 00/03/09 Page(4:
FILE NAME:MIERON TITLE: MIKRON M/C
| 1208 0600 jA013e
_ : b |
1 UWSYER
‘ ) MALIK
1705 |
1200 T006 QG0 AOLDD
| | 1 .
mi /] )
CUTTER
’ STAR
1705 T001
—
STAR T
1208 T008 3602 {A0138
{ | e
_1 ! " N
CUTTER
‘ DELTA
1705 TOD1 l
STAR T
1300 2603 Doooe
| Cy AOIzE
l RAPID
RETIIRN
1500
1900 1901
S
DISLCD



MACEINE TYPE:XV40/80
FILE NAME:MIRKRON

[ LADDER GRAPH ]
TITLE: MIEKRON M/C

00/03/09 Page{>:

| 1412 0504 20134
noze | — P PR
l TEED
‘ CLURCH
1804 1805 ‘
0037} | - - |/1
HORIZO PROCES
ON OK
1500 Q6GCsh CAD130
0038-—1 ; ()
[ RAPID
‘ CLUTCH
1900 1501
0039 F——¢
| DISLOD
QN
T0OO4 o607 A0138
qoaof | -
l COUNTR
TOOS ‘
oo41| | |
3042| SEMI AUTO PROGRAM SELECTION
0001 0002 0003 0006 0007 0010 D012 0013 0015 2700 20043
| 1,1 141 | | b o Pl oo ! P
0043 /| /1 1/ 7 1T 1 T Dol e/ | P
EM-OFF  MAMUAL AOTO  DISLOD TATLST TOADER VERTIL HORIZO COLLET START
DACK OPEN DACK DOWN START CLOGE ner
0001 0002 0003 1700 Q000 1701 e A0Ga5
| .1 ] ;1 | H oo _ . o
na4d /| {71 /1 M ety TR AN ot BN ¢SET
EM-OFT HMANUAL AUTO OTART 1701
REF AUTOON
1702 0000 1703 704 20077
oo4s| | |- -~ i+l . Gl A0C46
1703 AUTOOHN CAQC446
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Q047

0048

Q0o1

0052

0053

MACHINE TYPE:KV40/80

1 LALIEN LiArnh | widfua f VS LIEE S AR R
FILE NAME:MIKRON TITLE: MIKRON M/C
| 1704 #0010 |ADOCT
{ ] ! ;
H | T020 - ROBOO
AUTOON AGULL
OK
SPINDLE [IEAD MOTOR ON STAR & DELTA
1704 D101 1705 TTFOL iAOUZD
— 1 {7 (SET )--—~|accas
AUTOON CUTTER 20032
oK FR/REV BOGASE
1705 0101 1902 1952 laGo1:
| I F e wmr - e (ET -1 BO04O
CUTTER CUTTER CUTTER .
FR/REV REVERS REVERS '
1705 HOCO25 130030
— | 1 TC01 0017
STAR T ASDLZ
1705 ToO1 1706 1756 [
| | b [7] SET
STAR T DELTA DELTA
DISLOADER ON / OFF
1704 1706 0005 0006 0010 0007 0009 1707 1707 126953
| | P | ;1 || L 1o Pt o [
— | (I 1 ! 1/ (I /1 P d T/ (SET 120054
AUTOON  DELTA DISLOD DISLOD LOADER TAILST TAILST DISLOD DISLOD '
oK FRONT DACK DACK QPEN CLOGE ON ON
1707 0005 0006 1708 1798 BO054
| [/l 20— nnns
e /1 (537 honat
DISLOD DISLCD DISGLOD :P.ODSC
oN FRONT  BACK
1708 #0010 BOOTS
{ | |Toc‘2} CAGCOLC

ON TIM



0058

Q061

0062

0063

Q0G5

MACHINE TYPE:RV40/80 [ LADDER GRAPH ] 00/03/0% Fagei?.
FILE NAME:MIKRON TITLE: MIKRON M/C
| 1708  TO02 0005 0006 1709 1769 A007 S
[ || 1,1 1 i et e —: 8
— | || /] | f /] {SET 3= 3002
ON TIM DISLOD DISLOD DISLOD TIGLST P AROGET
FRONT  BACK OK CR C3005 5. L.
LOADER ON / COFF
1709 00006 04010 0005 Q000 Q007 1710 R ¢ CBOGT
| | 1 | | | ;1 | 41 Lo H . e e | e L0
— | P /] /] | T (ol "m=1A0055
DISLOD DISLOD LOADER DISLOD LOADER TAILST LOADON LOADOH
OK  BACK  BACK  FRONT FRONT  OPEN
L~1710 0010 0008 1711 1711 ‘ADO2S
} {7} | | i {SET »—— BDO25
LOADON LOADER LOADER LOADOX LOADGK | B00%S
DACK FRONT FRONT FRONT 3&0062
TATESTOK ON
1711 0008 0007 0009 1712 L7z 3000
P | ] f [41 i1 seT A00:
LOADOK LOADER TAILST TAILST
FRONT FRONT  OPEN CLOSE
1712 oGo2 QOa7 0009 1712 17z .SOGLG
e e P e e I -/ F —— SET 450062
RAPID  TAILST TAILST TAILST TATLET AgGes
RETURN OPEN  CLOSE CLAMP LaME
COLLET CLOSE
1713 0015 0100 0103 1714 1714 BOCH-,
[ | ;] 1ol 1 S R B L S o
gi ! /7 10 i —sf (SET 20
TAILST COLLET COLLET COMPOK
CLAMP  CLOSE  OPEN
1714 00132 0100 0015 1715 1715 RO
| | l !"7”'”1” l [ f. (SET ) 20O
EORIZO = COLLET COLLET COLLET COLLET 200
START  OPEN CLOSE OK ox




0067

0068

0069

0071 [

0472

0074

Q075

MACHINE TYPE:KV40/80

FILE NAME:MIKRON

[ LADDER GRAPE ]

TITLE: MIKRON M/C

VERTICAL MOVEMENT

TR/03/09  PBage!8)

HORIZCOHTAL MOVEMENT ON / OFF

1715 o0nil 0012 oon9 0163 01032 00 1ano RGBT
I i | | E L [ /] \ | (3ET ) AGOCU
COLLET VERTIL VERTIL TAILST COMPOK RAPID  COLLET VERTIC ADDEG
OK UP REF DOWN CLOSE FR/REV CLOSE oN
1600 0107 1903 13202 r-1elvking
_ﬂ i i E }/} {SET }— 3006&
VERTIC RAPID REVSEL REVSEL
ON REV RAPID RAPTID
1800 0011 0012 1801 1801 006%
— o 171 /1 {SET :——-AG0T"
VERTIC VERTIL VERTIL upP oK ue ox
[#32] UP REF DORN
PLUNGE CUT ON
1801 0104  Di0S 0013 1802 1802 2007
s } 1 b= | /] (SET CACOTE
UP OK PLUNG PLUNG HORIZO 2007
START END START
1002 #O0OCD LEOOT
ml {7007
FLUNGE
TTME
L_iaoz 0104 0105 0013 T0G7 1803 1803 30073
I 1,1 | | 1 oL I N " ~
I 1/ D1 b P oT /T {BET ;——~00C74
PLUNG  PLUNG  HORIZO PLINGE PLINGE PLUNGE 20074
START LCND START TIME QK CK
! 1803 0106 805 1805 30022
— | /] 171 {SET 1-—1BODTT
PLUNGE TRAVEL PROCED HORIZO PROCED :3007+
OK OK wa 50077,



MACHINE TYPE:KV40/80 { LADDER GRAPH ] 00/03/09 Page: 3
FILE NAME:MIKRON TITLE: MIKRON M/C
| 1803 0013 0014 0009 0015 0106 1804 1804
L [ | 41 i ] - L Dl I I | o
0076 | 11 /] | 1 1| /] (SET 3300
PLUNGE [IORIZO [IORIZO TAILGT COLLET TRAVEL HoRIZO IHCRIZG
OF START  END CLOSE  CLOSE ON ox
1804 0013 D014 1805 1805 20670
0077 | | [r1 { | [,r[ (SET 1ot
HORIZO HORIZO HORIZO PROCES PROCES  i3GC
oN START  END oK oK =00
0078| DISLOADER ON
1805 0005 0006 0012 0011 1900 1$00 BGOZ
! ; N
0079 | | 1/t { | fr1 7 “= (SET )——{ACO3
PROCES NISLOD DISLOD VERTIL VERTIL DISLOD DISLOD  AOGH
CK FRONT DACK DOHN ur REF OR IR ' oo
1900 0012 0013 0014 0011 1901 <931 EOO
ooaor | { | [ |/ 1/ TTTTTS S e (SET ) R00
DISLOD VERTIL HORIZO IIORIZC WERTIL ; DoOG
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1200 05e7 o009 0007 1506 2536 .:OG(J?
0082 | i/; || 1/} {11 {S=T = A003:
DISLOD TAILST TAILST TAILST TAILST TATLST
0N FORWAD CLOSE  QPEN an N i
1806 0007 0009 1807 18237 i200
o083 | |} {71 — /] —~(gIT — BO0S
TAILST TATLST TAILST DA
ONH OPCN CLOSE
1807 0005 0006 1808 1878 [LG0zZ¢
oosa b i | {7 — /1 - S mUSTT L dBgoRs
DIJLOD DISLOD | 2000
FRONT  BACK PRLER
1808 £803010  [RODIS
00as { | fracal I AG03C
WAIT 7




MACHINE TYPE:KV40/8B0 f LADDER GRAPE | 00/07/39 Page!ll.
FILE NAME:MIKRON TITLE: MIKRON M/C
| 1808 T003 0005 0006 1809 1809
ooms (o ] f—fr o = i e
WAIT T DISLOD DISLOD
FRONT BACK
1809 0006 0007 o010 a0z 0013 0100 1810 LIRS
ovor| | | {] || | L [ ! €
DISLOD TAILST LOADER VERTIL HORIZO COLLET
BACK OPEN BACK DOWN START OPEN
1610 00CL Leleli ) 00006 Q011 Q014 001n 1011 1013 TED
aoss | !/ ——7 - {1 =/ 1] o pser e s
DISLOD TAILST LOADER VERTIL HORIZO COLLET
FRONT  CLOSE  FRONT P REF END CLOSE
1811 0002 0003 #0000 ST
00891 | A | | {7004 e a e
MANUIAT, | ADITO
‘ 0003 #00010 G ADGE:
n09n L{{1 - ———— - T005 | - 20090
AUTO '
TO04 1707 1708 1709 1710 1711 1712 1717 A
0091 i | [(RES ) {RES ) (RES } A{RES )} (RES ) (REG 1 (RED } o0on
DISLOD DISLOD  LOADON LOADOK TAILST BOG64
ON 0K FRONT CLAMP
#00000 1500 1714 1715 1612 £G005
0092 L¢LDA >—<¢STA >—{(RES }—(RES ) (SET
VERTIC COLLET
. ON o
TOOS 1707 1708 1709 1710 171% 1712 171z LUt
0093 | [{RES )~—(RES )—(RES }—(RES ) (RES }—{RES )=~ (RE® ) —30GC&:
DISLOD DISLOD LOADON LOADOK TATLST  |acoeq
o OR FRONT CLAMD
#00000 1800 1714 1715 HADVED
nOo4 Lerpa >=-¢STA >——(RES }—(RES }rom—mmm—oe — - S BORS
VERTIC COLLET PACLGT
ON OK
1812 200010 TOO& 1707 1817
oosni | | jroce| | | (ZET )} {RES }
DISLOD
ON




MACHINE TYPE:EKV40/8B0 [ LADDER GRAPE ] 00/03/05 Page( i
FILE NAME:MIKRON TITLE: MIKRON M/C

0097

0098

0099

0101

0102

0103

Q1oL

CUTTER HIEAD REVERSE

S
]
|
i
EYDRALIC ON / OFF
i
1001 1204 0004 1201 1202 1202 o004 1202 1204 1A0006
el e L B e B g e sEz 5 0099
1201 1207 Paotoo
JOa OR JC3 CR
INCH INCH
1001 1204 Q004 1202 1204 FAQULOB
~ F— — = (RES } —{RE§ )~ {rones
JOG OR ADLOO
INCH
CUTTER IEAD MOTCR CH / OFF
1002 1200 Q004 1205 1206 1206 Q04 1207 200 "ADD00
b s ¥ ] iser 00
1205 1207 tAG029
JOG OR JOG OR ADOTY
THCE INCH
1002 1208 0004 T008 1206 1208 {A0DOS
] F— — (RES )-—(RES ;—— A0027
JOG OR 20029
THNCII ACCD1
1203 #00010 BOO29
— F {008 |ROATI
CAGLOD



0107

0108

0109

0111

0112

0113

0115 |-

MACHINE TYPE:KV40/80

[ LADDER GRAPH ] 00/03/09 Page(l:z
FILE NAME:MIKRON  TITLE: MIKRON M/C
| 1003 1212 2004 1209 1210 1210 0004 1211 1212 AOQDT
! i I Lol . ST, N e
— 11 11— (sET yeo f——of ] {5E B0
1209 1212 ATQZE
JOG OR JOG OR
INCH INCH _
1003 1212 0004 1210 1702 200°
l i | ‘ { I (RES ) RES % .BO.I("‘
JOG OR ADIL(
ITNCH
RAPID RETURN ON/OFF
1004 1300 0004 1213 1214 1214 Q004 1215 1300 AQOT L
— /b t - e v~ — ¥ 1 - ——(sET }—R00>"
1213 1715 RO
Jo4d OR Jo3G OR ACLI
THCH INCH
1004 1300 0004 1214 1300 CAQOZ:
mil P { 1 (RES ) —(RES ;——A003"
JOoG OR DGz
INCH AOQZ I»
RAPID RETURN REVERJ3E JELECT
1005 1304 0004 1201 1302 i1z02 0004 1302 1204 oot
[ ] ;1 ! i | | { ] il ! R
— —— t esEr A ey (SET AQ
1301 2303
J0G OR I0G OR
INCII INCcn
1005 1304 0004 1302 1304 =0T
— | !} { } (RES )~ (RES j— — AU"
JOG OR
INC
DISLOADER ON / OFF
1006 1308 0004 1305 1306 1306 0004 1107 1307 2004
{ ] [41 111 il (SET ) W oy ‘ (SET ) -zo:
1305 1307 S L
JOG OR JOG OR
INCH




MACHINE TYPE:KV40/80

FILE NAME:MIKRCN TITLE: MIKRON M/C

[ LADDER GRAPE ]

| 1006 1308 0004 1306 1308
o116t — | | - (RES )-—(RES
JOG COR
INCE
0117| LOADER ON / OFT
1007 1312 0004 12309 12310 1310 0004 1311 1312
orte{ /b 1 = b——er o b ¥ | (SET
1309 1311
JOG OR JOG OR
INCH INCH
1007 1312 0004 1310 1312
o119 | | | | | (RES }-—:RES
J06 OR
INCII
0120| VERTICAL ON / OFF
1008 1400 0004 1313 1314 1314 0004 1313 1400
N N e R e e R (se3
1313 1315
JOG OR JOG OR
TNCH TNCH
1000 1400 0004 1214 1400
o2 +— — |
JOG OR
TNCH
0123] TAILSTOK FRONT & BACK
1009 1404 0004 1401 1402 1402 0004 1403 1404
oz s | b bt e g
1401 1403
JOG OR JOG OR
INCH INCH
1009 1404 0004 1405 1406 1406 0004 1407 1408
o125 | IR I B sz 3| | RS (a7
1405 1407
JOG OR JOG OR
| INCH

INCH

“(SET j——{RO024
!

00/03/09 Page{l3

CAGOLT

——{BGL18

TAG119

AGGTT

}——iB5118
=)

1
I a1
Pas e

AD0L9

(RES ' — (RES )———ﬁ30:21

TRO122

SAC21

o4




MACHINE TYPE:KV40/80 [ LADDER GRAPE ] 00/03/0% Page l-;
FILE NAME:MIKRON TITLE: MIKRON M/C
1 1404 o007 1402 1404 1406 1468 130020
0126 — = — {RES ;—{(RES }—(RES }— (RES 1300724
TAILAT ‘
} OPEN
0127 FEED CLUTCII CR / QOFF
1100 1412 Q004 1409 1410 1410 Q004 1411 1422 ,A0030
o128 f—— /4 t b s b i ! —-(sET )= {30129
1409 1411 120229
JOG OR JOG OR ‘
INCH INCII
1100 1412 0004 1410 1412 {20036
o129 + 4 | | | (RES )—(RES '-— 30123
JOG OR {01729
IRCH 1
0130 RAPID CLUTCH ON / OFF
1101 1500 0004 1413 1414 1414 a0n4 1415 1300 AOOD14
S N L E L RN
1413 1415 30231
JOG OR JOG OR AD132
TNCH TNCH
1101 1500 0004 1414 1500 AQ02 4
| 1 {1 _ R -
013z | L | | 1 (RES )}—{RES :——{A0038
JOG OR 30131
THcH 2017z
—RE"
0133 — -]
0000 0001 Q002 0002 0004 Q005 0006 Q007 2000
1 ) — - -
maeH e o b e i ~
AUTCON EM-OFF MANUAL AUTO JOG OR DISLOD DISLCD  TAILGT
INCH FRONT  BACK OPEN
0003 0009 Q010 0011 0012 0613 onLe 0415
e R R e et T I T
LOADER TAILST LOADER VERTIL VERTIL EORIZO HORIZO COLLET
FRONT CLOSE BACK UP REF DOWH START END CLOSE




MACHINE TYPE:RV40/80 { LADDER GRAPH | 00/03/09 Page{l5)
FILE MAME:MIEKRON TITLE: MIKRON M/C

0100 0101 0102 0103 0104 0105 0106 010 5002

I :
e et P P A T O

COLLET CUTTER RAPID COMPORK  PLUNG PLUNG TRAVEL RAPID
OPEN FR/REV FR/REV START END REV

0se0 001 0502 0503 0504 0505 0506 0507 5003
0127| | | P i L Fi- 0 I . ¢
HYDRAL COLANT CUTTER RAPID DISLOD LOADER VERTIC TAILST
MOTOR MOTOR FR/REV FR/REV FORWAD
0600 0601 QG002 0602 0004 0G05o 0606 0607 5004
I 1 1 i | |
oseH —— —— —4 1 1 —1= )
CUTTER CUTTER CUTTER RAPID FEED RAPID TAILST COUNTR

MATN STAR NELTA RETIRN CLURCH CLUTCH REVER

["ENDE— !
0139 4 =

e

—



MACHINE TYPE:Kv40/80

FILE NAME:MIKRON

0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030

0031

0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053

MEMSW
LD
AND
LDA
CON
MPX
CON
STA
CON
ouT
CON

STA

STA
CON
LDA

STA
LDA
CON
STA
CON
STA
STA
STA
STA
CON
STA

STA

" STA

$0007
2002
0002
0200
#0
DpMO000
1200
1200
00
2002
0002
0003
0204
DMOOOO
1000
#00000
1100
2002
0002
0003
0204
DMO000
1100
#00000
1000
0001
#00000
1200
1300
1400
1500
1600
1700
1800

1900
1204

{ MNEMONIC LIST j 00/03/08 Page(l
TITLE: MIKRON M/C

; MANUAL

; START REF
; VERTIC ON

; DISLOD ON

17

)



MACHINE TYPE:KV40/80

FILE NAME:MIKRON

0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107

OR
ouT
LD
OR
ouT
1D
OR
ouT
1D
CR
ouT
1D
1D
ANB
ORL
LD
ANB
ORL
ouT
1D
LD
ANB
ORL
ouT
1D
LD
ANB
ORL
OuT

S8BEEREEECERESRECES

OR
ouUT

ANB

TOOO
0500
1208
TOOO
0501
1212
1902
0502
1300
1903
0503
1308
TOOO
TO02Z

1807
T0OO3

0504
1312
1709
1713

0505
1400
1715
1805

0506
1404
1408
1704
1709

1711
1900

0507
1404
1408
1709
1711

1808
1809

0606
1.208
1705
0600
1208
T008
1705
TOO1

[ MNEMONIC LIST }
TITLE: MIKRON M/C

; HYDRAILMOTOR

; COLANTMOTOR

; CUTTERREVERS
; CUTTERFR/REV

; REVSELRAPID
; RAPID FR/REV

; ON TIM

; WAIT T
; DISLOD

; DISLOD OK
; TAILSTCLAMP

; LOADER

; COLLET OK
; PROCES OK

; VERTIC
; AUTOON OK
; DISLOD OK

; LOADOKFRONT

; DISIOD ON

; TAILSTFORWAD

; DISLOD OK

; LOADOKFRONT

; TAILSTREVER

; CUTTER MAIN

; STAR T

00/03/09

Page(2/17)



MACHINE TYPE:Kv40/80

FILE NAME:MIKRON

0108
0109
0110
0111
0112
0113
0114
0115
0l1e
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
; SEMI
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159

ORL

ooT 0601
ID 1208
AND TOO8
D 1705
AND TOO1
ORL

oqgr 0602
D) 1300
CR 1500
LD 1900
ANB 1901
ORL

ouT 0603
LD 1412
LD 1804
ANB 1805
ORL

ooT 0604
LD 1500
LD 1300
ANB 1901
ORL

OUT 0605
LD T0O04
OR TOO5
OUT 0607
AUTO PROGRAM
LDB 0001
ANB 0002
ANB 0003
AND 0006
AND 0007
AND 0010
AND 0012
AND 0013
ANB 0015
ouT 1700
LDB 0001
ANB 0002
ANB 0003
AND 1700
W-UE 0000
CON

AND 1701
SET 1702
LD 1702
V-DE 0000
CCN

AND 1703
SET 1704
LD 1704
™R 000

[ MNEMONIC LIST ]

00/03/09

TITLE: MIKRON M/C

SELECTION

1701

1703

#00010

P T T T L T K

r

r

CUTTER STAR

STAR T

CUTTER DELTA

DISIOD ON

RAPID RETURN

HORIZO ON
PROCES OK

FEED CLURCH

DISIOD ON

RAPID CLUTCH

COUNTR

EM-OFF
MANUAL

AITO
DISLODBACK
TAILSTOPEN
TOADERBACK
VERTILDOWN
HORTIZOSTART
COLLETCLOSE
START REF
EM-OFF
MANUAL

AJTO

START REF
AUTOON

AITOON

; AUTOON OK
; ABUTOON OK

;SPINDLE HEAD MOTOR ON STAR & DELTA

Page(3/12;



MACHINE TYPE:KV40/80 [ MNEMONIC LIST 1}  00/03/09 Page(4/12}
FILE NAME:MIKRON TITLE: MIKRON M/C

0160 1D 1704 ; BUTOON OK
0161 ANB 0101 ; CUTTERFR/REV
0162 ANB 1705

0163 GSET 1705

0le4 1D 1705

0165 AND 0101 ; CUTTERFR/REV
0le6 ANB 1902 ; CUTTERREVERS
0167 SET 1902 ; CUTTERREVERS
0168 1D 1705

0169 TMR 001 #00025 ; STAR T

0170 1D 1705

0171 AND T0OO1 ; STAR T

0172 ANB 1706 ; DELTA

0173 SET 1706 ; DELTA

; DISLOADER ON / OFF

0174 1D 1704 ; BUTOON OK
0175 AND 1706 ; DELTA

0176 AND 0005 ; DISLODFRONT
0177 ANB 0006 ; DISLODBACK
0178 AND 0010 ; LOADERBACK
0179 ANB 0007 ; TAILSTOPEN
0180 AND 0009 ; TAILSTCLOSE
0181 ANB 1707 ; DISLODON
0182 BSET 1707 ; DISLODON
0183 1D 1707 ; DISLODON
0184 AND 0005 ; DISLODFRONT
0185 ANB 0006 ; DISLODBACK
0186 ANB 1708

0187 SET 1708

0188 LD 1708

0189 TMR 002 #00010 ; ON TIM

0190 LD 1708

0191 AND T002 ; ON TIM
0152 BANB 0005 ; DISLODFRONT
0193 AND 0006 ; DISLODBACK
0194 ANB 1709 ; DISLOD OK
0195 BSET 1709 ; DISLOD OK
;LOBRDER ON / OFF

019 LD 1709 ; DISLOD OK
0197 AND 0006 ; DISLODBACK
0198 AND 0010 ; LOADERBACK
0199 ANB 0005 ; DISLODFRONT
0200 ANB 0008 ; LOADERFRONT
0201 AND o007 ; TAILSTOPEN
0202 ANB 1710 ; LOADON
0203 BSET 1710 ; LOADON
0204 LD 1710 ; LOADON
0205 ANB 0010 ; LOADERBACK
0206 AND 0008 ; LOADERFRONT
0207 ANB 1711 ; LOADOKFRONT
0208 SET 1711 ; LOADOKFRONT
;TATLSTOK ON

0209 1D 1711 ; LOADOKFRONT

0210 AND 0008 ; LOADERFRONT



MACHINE TYPE:KV40/80

FILE NAME :MIKRON

0211 AND 0007
0212 ANB 0009
0213 ANB 1712
0214 SET 1712
0215 LD 1712
0216 ANB 0603
0217 ANB Qoo7
0218 AND 0009
0219 ANB 1713
0220 BET 1713
; COLLET CLOSE

0221 LD 1713
0222 ANB 0015
0223 AND 0100
0224 AND 0103
0225 ANB 1714
0226 SET 1714
0227 LD 1714
0228 AND 0013
0229 ANB 0100
0230 AND 0015
0231 ANB 1715
0232 BSET 1715

; VERTICAL MOVEMENT

0233 1D 1715
0234 ANB 0011
0235 AND 6012
0236 AND 0009
0237 AND 0103
0238 ANB 0102
0239 AND N
0240 ANB 1800
0241 BSET 1800
0242 1D 1800
0243 AND 0107
0244 ANB 1903
0245 BSET 1903
0246 1D 1800
0247 AND 0011
0248 ANB 0012
0249 ANB 1801
0250 SET 1801
;PLUNGE CUT ON
0251 Lb . 1801
0252 AND 0104
0253 ANB 0105
0254 AND 0013
0255 ANB 1802
0256 SET 1802
0257 LD 1802
0258 TMR 007
0259 LD 1802
0260 ANB 0104
0261 AND 0105

[ MNEMONIC LIST ]
TITLE: MIKRON M/C

#00060

e ™a M e S

M e e wa

e e N4 M e

s s e e M ™ e T e M e M e e e e e

ma e we W

r

00/03/09

TAILSTOPEN
TAILSTCLOSE

RAPID RETURN
TAILSTOPEN
TATLSTCLOSE
TATLSTCLAMP
TAILSTCLAMP

TATLSTCLAMP
COLLETCLOSE
COLLETOPEN
COMPOK

HORIZOSTART
COLLETOPEN
COLLETCLOSE
COLLET CK
COLLET OK

COLLET CK
VERTILUP REF
VERTTILDOWN
TATLSTCLOSE
COMPOK
RAPID FR/REV
COLLETCLOSE
VERTIC ON
VERTIC ON
VERTIC ON
RAPID REV
REVSELRAPID
REVSELRAPID
VERTIC ON
VERTILUP REF
VERTILDOWN
UP OK

UP OK

UP OK
PLUNG START
PLUNG END
HORIZOSTART

PLUNGETIME

PLUNG START
PLUNG END

Page(5/12)



MACHINE TYPE:KV40/80 [ MNEMONIC LIST |} 00/03/09
FILE NAME:MIKRON TITLE: MIKRON M/C

0262 AND 0013 ; HORIZOSTART
0263 AND TOO7 ; PLUNGETIME
0264 BANB 1803 ; PLUNGE OK
0265 SET 1803 ; PLUNGE OK
0266 LD 1803 ; PLUNGE OK
0267 ANB 0106 ; TRAVEL
0268 ANB 1805 ; PROCES OK
0269 SET 1804 ; HORIZO ON
0270 CON

0271 SET 1805 ; PROCES OK
;HORTZONTAL MOVEMENT ON / OFF

0272 LD 1803 ; PLUNGE OK
0273 AND 0013 ; HORIZOSTART
0274 BANB 0014 ; HORIZOEND
0275 AND 0009 ; TAILSTCLOSE
0276 AND 0015 ; COLLETCLOSE
0277 AND 0106 ; TRAVEL
0278 ANB 1804 ; HORIZO ON
0279 SET 1804 ; HORIZO ON
0280 LD 1804 ; HORIZO ON
0281 BANB 0013 ; HORIZOSTART
0282 AND 0014 ; HORIZOEND
0283 ANB 1805 ; PROCES OK
0284 SET 1805 ; PROCES OK
;DISLOADER ON

0285 LD 1805 ; PROCES OK
0286 ANB 0005 ; DISLODFRONT
0287 AND 0006 ; DISLODBACK
0288 AND 0012 ; VERTILDOWN
0289 ANB 0011 ; VERTILUP REF
0290 ANB 1300 ; DISLOD ON
0251 SET 1900 ; DISLOD ON
0292 LD 1900 ; DISLOD ON
0293 AND 0012 ; VERTILDOWN
0294 AND 0013 ; HORIZOSTART
0295 ANB 0014 ; HORIZOEND
0296 ANB 0011 : VERTILUP REF
0297 ANB 1901

0298 SET 1901
; TAILSTOCK OFF

0299 LD 1900 ; DISLOD ON
0300 ANB 0507 ; TATLSTFORWAD
0301 AND 0009 ; TATLSTCLOSE
0302 ANB 0007 ; TAILSTOPEN
0303 ANB 1806 ; TAILST ON
0304 GSET 1806 ; TAILST ON
0305 LD 1806 ; TATLST ON
0306 AND 0607 ; TAILSTOPEN
0307 ANB 000% ; TAILSTCLOSE
0308 ANB 1807

0309 SET 1807

0310 LD 1807

0311 2ND 0005 ; DISLODFRONT
0312 ANB 0006 ; DISLODBACK

Page(6/12)



MACHINE TYPE:KV40/80
FILE NAME:MIKRON

0313
0314
0315
0316
0317
0318
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
0331
0332
0333
0334
0335
0336
0337
0338
0339
0340
0341
0342
0343
0344
0345
0346
0347
0348
0349
0350
0351
0352
0353
0354
0355
0356
0357
0358
0359
0360
0361
0362
0363
0364
0365
0366

STA

1808
1808
1808
003

1808
TOO3
0005
0006
1809
1809
1809
0006
0007
0010
0012
0013
0100
1810
1810
0005
000%
0008
0011
0014
0015
1811
1811
1811
0002

0003
004

0003
005

T0D4
1707
1708
1709
1710
1711
1712
1713

#00000

1800

[ MNEMONIC LIST j 00/03/09

#00010

#00010

#00010

e e e e ma N

M o M N M e

TITLE: MIKRON M/C

WAIT T

WALT T
DISLODFRONT
DISLODBACK

DISLODBACK
TATLSTOPEN
LOADERBACK
VERTILDOWN
HORIZOSTART
COLLETOPEN

DISLODFRONT
TAILSTCLOSE
LOADERFRONT
VERTILUP REF
HORTZOEND
COLLETCLOSE

MANUAT

DISLODON

DISLOD OK

LOADON

LOADOKFRONT

TAILSTCLAMP

VERTIC ON

Page(7/12;



MACHINE TYPE:KV40/80 [ MNEMONIC LIST ] 00/03/09 Page(8/12]
FILE NAME:MIKRON TITLE: MIKRON M/C

0367 CON

0368 RES 1714

0369 CON

0370 RES 1715 : COLLET OK
0371 CON

0372 SET 1812

0373 LD TOOS

0374 WPS

0375 RES 1707 : DISLODON
0376 CON

0377 RES 1708

0378 CON

0379 RES 1709 ; DISIOD OK
0380 CON

0381 RES 1710 ; LOADON
0382 CON

0383 RES 1711 ; LORDOKFRONT
0384 CON

0385 RES 1712

0386 CON

0387 RES 1713 ; TAILSTCLAMP
0388 MPP

0389 IDA #00000

0390 CON

0391 STA 1800 ; VERTIC ON
0392 CON

0393 RES 1714

0394 CON

0395 RES 1715 : COLLET OK
0396 1D 1812

0397 TR 006 #00010

0398 CON

0399 AND T006

0400 SET 1707 ; DISLODON
0401 CON

0402 RES 1812

0403 END

0404 SBN 00

;HYDRALIC ON / OFF

0405 1D 1001

0406 BANB 1204

0407 W-UE 0004 1201 ;. JOG ORINCH
0408 CON

0409 AND 1201

0410 SET 1202

0411 CON

0412 BND 1202

0413 W-DE 0004 1203 . JOG ORINCH
0414 CON

0415 AND 1203

0416 SET 1204

0417 LD 1001

0418 AND 1204

0419 AND 0004 ; JOG ORINCH



MACHINE TYPE :Kv40/80 [ MNEMONIC LIST 1 00/03/09 Page(9/12)
FILE NAME:MTKRON TITLE: MIKRON M/C

0420 RES 1202

0421 CON

0422 RES 1204

:CUTTER HEAD MOTOR ON / OFF

0423 1D 1002

0424 ANB 1208

0425 W-UE 0004 1205 ; JOG ORINCH
D426 CON

0427 AND 1205

0428 ©SET 1206

0429 CON

0430 AND 1206

0431 W-DE 0004 1207 ; JOG ORINCH
0432 CON

0433 AND 1207

0434 SET 1208

0435 LD 1002

0436 AND 1208

0437 AND 0004 ; JOG ORINCH
0438 AND TOO8

0439 RES 1206

0440 CON

0441 RES 1208

0442 LD 1208

0443 TR 008 #00010

; CUTTER HEAD REVERSE

0444 LD 1003

0445 ANB 1212

0446 W-UE 0004 1209 ; JOG ORINCH
0447 CON

0448 AND 1209

0449 BSET 1210

0450 CON

0451 AND 1210

0452 W-DE 0004 1211 ; JOG ORINCH
0453 CON

0454 AND 1211

0455 SET 1212

0456 ID 1003

0457 AND 1212

0458 AND 0004 ; JOG ORINCH
0459 RES 1210

0460 CON

0461 RES 1212

; RAPID RETURN ON/CFF

0462 LD 1004

0463 ANB 1300

0464 W-UE 0004 1213 ; JOG ORINCH
0465 CON

0466 AND 1213

0467 BSET 1214

0468 CON

0469 AND 1214

0470 W-DE 0004 1215 ; JOG ORINCH



MACHINE TYPE:KV40/80 [ MNEMONIC LIST ] 00/03/09 Page(10/12)
FTLE NAME:MIKRON TITLE: MIKRON M/C

0471 CON

0472 AND 1215

0473 SET 1300

0474 1D 1004

0475 AND 1300

0476 AND 0004 ; JOG ORINCH
0477 RES 1214

0478 CON

0479 RES 1300

;RAPID RETURN REVERSE SELECT

0480 LD 1005

0481 ANB 1304

0482 WUk 0004 1301 ; JOG ORINCH
0483 CON

0484 AND 1301

0485 SET 1302

0486 CON

0487 AND 1302

0488 W-DE 0004 1303 ; JOG ORINCH
0489 CON

0490 AND 1303

0491 SET 1304

0492 LD 1005

0493 AND 1304

0494 AND 0004 ; JOG ORINCH
0495 RES 1302

0496 CON

0497 RES 1304

;:DISLOADER ON / QOFF

0498 LD 1006

0499 BANB 1308

0500 W-UE 0004 1305 ; JOG ORINCH
0501 CON

0502 AND 1305

0503 ©SET 1306

0504 CON

0505 AND 1306

0506 W-DE 0004 1307 ; JOG ORINCH
0507 CON

0508 AND 1307

0509 BSET 1308

0510 1& 1006

0511 AND 1308

0512 AND 0004 ; JOG ORINCH
0513 RES 1306

0514 CON

0515 RES 1308

; LOADER ON / OFF

0516 LD 1007

0517 ANB 1312

0518 W-UE 0004 1309 ; JOG ORINCH
0519 CON

0520 B&BND 1302

0521 SET 1310



MACHINE TYPE:KvV40/80 [ MNEMONIC LIST ]  00/03/09 Page(11/12]
FILE NAME:MIKRON TITLE: MIKRON M/C

0522 CON

0523 AND 1310

(0524 W-DE 0004 1311 ; JOG ORINCH
0525 CON

0526 BAND 1311

0527 BSET 1312

0528 1D 1007

0529 AND 1312

0530 AND 0004 ; JOG ORINCH
0531 RES 1310

0532 CON

0533 RES 1312

;VERTICAL ON / OFF

0534 1D 1008

0535 ANB 1400

0536 W-UB 0004 1313 ; JOG ORINCH
0537 CON

0538 AND 1313

0539 ©SET 1314

0540 CON

0541 AND 1314

0542 W-DE 0004 1315 ; JOG ORINCH
0543 CON

0544 AND 1315

0545 SET 1400

0546 LD 1008

0547 AND 1400

0548 AND 0004 ; JOG ORINCH
0549 RES 1314

0550 CON

0551 RES 1400

;TATLSTOK FRONT & BACK

0552 LD 1009

0553 ANB 1404

0554 W-UE 0004 1401 ; JOG ORINCH
0555 CON

0556 AND 1401

0557 SET 1402

0558 CON

0559 AND 1402

0560 W-DE 0004 1403 ; JOG ORINCH
0561 CON

0562 AND 1403

0563 BET 1404

0564 LD 1009

0565 BAND 1404

0566 W-UE 0004 1405 ; JOG ORINCH
0567 CON

0568 AND 1405

0569 SET 1406

0570 CON

0571 AND 1406

0572 W-DE 0004 1407 ; JOG ORINCH

0573 CON
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0574 AND 1407

0575 SET 1408

0576 LD 1404

0577 AND 0007 ; TATLSTOPEN
0578 RES 1402

0579 CON

0580 RE3S 1404

0581 CON

0582 RES 1406

0583 CON

0584 RES 1408

;FEED CLUTCH ON / OFF

0585 LD 1100

0586 ANB 1412

0587 W-UE 0004 1409 ; JOG ORINCH
0588 CON

0589 AND 1409

0590 SET 1410

0591 CON

0592 AND 1410

0593 W-DE DOC4 1411 ; JOG ORINCH
0594 CON

0595 AND 1411

0596 BSET 1412

0597 LD 1100

0598 AND 1412

0599 BAND 0004 ; JOG ORINCH
0600 RES 1410

0601 CON

0602 RES 1412

;RAPID CLUTCH ON / OFF

0603 LD 1101

0604 ANB 1500

0605 WUE 0004 1413 ; JOG ORINCH
0606 CON

0607 AND 1413

0608 SET 1414

0609 CON

0610 AND 1414

0611 W-DE 0004 1415 ; JOG ORINCH
0612 CON

0613 AND 1415

0614 BET 1500

0615 1D 1101

0616 AND 1500

0617 AND 0004 ; JOG ORINCH
0618 RES 14314

0619 CON

0620 RES 1500

0621 RET

0622 ENDH
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FILE NAME:MTKRON

<< Input Relay >>
0000 : AUTOON
L0044 {W-UE)
0001 :EM-CFF
L0005 (A)
0002 :MANUAL
LOODZ{A)
L0044 (B)
0003 : AUTO
LO0D3(B)
LOOBY(A)
0004 :J0G ORINCH
LO099(W-UE)
LO102(W-DE)
LO107(A)
L0112(W-UE)
LO115{WDE)
LO119(A)
L0124 (W-UE)
L0128(W-UE)
L0131 (W-DE)
0005 : DISLODFRONT
LOOS3(A)
LO079(B)
LO134(A)
0006 : DISLODBACK
LO043(A)
LO0S8(A)
LO087(A)
0007 : TATLSTOPEN
L.0043(A)
L0062(B)
L0126(A)
0008 : LORDERFRONT
LO058(B)
LO135(A)
0005 : TAILSTCLOSE
LOO53(A)
LO076(A)
1.0135(A)
0010 : LOADERBACK
LOO43(A)
LOOB7(A)
0011 :VERTILUP REF
LO067(B)
LO088(B)
0012 :VERTILDOWN
LOD43(A)
LO0O80O(A)
0013 :HORIZOSTART
LO043(A)
LOO76(A)
LO135(A)
0014 : HORIZOEND

[ RCM LIST ]
TITLE: MIKRON M/C

L0045 (W-DE)
L0043 (B)

LO003(A)
L0089(B)

LO004(B)
L0090(B)

L.0099(W-DE)
LO103(A)
LO109(W-UE)
LO112(W-DE}
LO116(A)
L.0121{W-UE)
L0124 (W-DE)
L0128(W-DE)
L0132(A)

LO054(A)
L0084(A)

LO053(B)
LO079(A)
L0134 (A)

LO053(B)
L0082(B)
1L0134(A)
L0O059(A)

LO061(B)
LO082(A)

LO053(A)
L0O135(A)

LO069(A)}
LO135(A)

LO067(AR)
L0087 (A)

LO0O65(A)
LOO77{B}
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L0134(A)
L0044 (B}

L0004 (A)
LD134{A)

L0O043(B)
L0134 (AR)

LO100(A)
LO106{W-UE)
LO109(W-DE)
LO113(A)
L0118 (W-UE)
L0121 (W-DE)
LO125(W-UE)
LO129(A)
LO134(A)

LOOS6(B)
LO0B6(B)

LO0O54(B)
LO0B4(B)

LOOSB(A)
LODB3(A)

LOO61(A)

LO062(A)
LO083(B)

LO0S8(A)
LO079(B}
LO06S(B)

LO135(A)

LOO71(A)
LO080O(A)

LO134(A)

LOC43(B)

L0044 (B)

LO102 (W-UE)
LO106(W-DE)
LO110(A)}

LO115(W-UE)
1.0118{W-DE)
1L.0122{A)}

LO125(W-DE)
LO131{W-UE)

1.0058(B)
LOOBB(B)

[0.000)
LOOB6(A)

LOD61{ A}
L0087 (A)

LOO8B(B,

LOD6T{A}
LD088(B)

1.0059(B)

LO080O(B)

LOOT79(2)

LOO73{A)
LOOB7 (&)
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1L0076(B)
LO135(A)

0015 : COLLETCLOSE
LO043(B)
LO076(A)

0100 : COLLETOPEN
L0064 (A)

0101 : CUTTERFR/REV
1.0048(B)

0102:RAPID FR/REV
L0067 (B)

0103 : COMPOK
L0064 (A)

0104:PLUNG START
LOO71(A)

0105 :PLUNG END
LOO71(B)

0106 : TRAVEL
L0074 (B)

0107 :RAPID REV
LOO68(A)

<< Qutput Relay >>
0500 : HYDRATMOTCOR
LO006{0UT)
0501 : COLANTMOTOR
LO0O8(CUT)
0502 : CUTTERFR/REV
L0010(0UT)
0503:RAPID FR/REV
L.O012(QUT)
0504 :DISLOD
L.0014{QUT)
0505 : LOADER
L0O017{0UT)
0506 :VERTIC
LO019(0UT)
0507 : TATLSTFORWAD
L0021 (0UT)
0600 :CUTTER MAIN
L0027 (0UT)
0601:CUTTER STAR
L0029 (0UT)
0602 :CUTTER DELTA
LOO31(0UT)
0603 :RAPID RETURN
1.0033(0UT)
0604 :FEED CLURCH
LO036(0UT)
0605 :RAPID CLUTCH
L0O038(0UT)
0606 : TATLSTREVER
LOO24{QUT)
0607 : COUNTR

[ RCM LIST ]
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TITLE: MIKRON M/C

LOO77(A)
L0064 (B)
L.O08B(B)
10065 (B)
LOO49(R)
LO136(A)
L0067 (A)
LDO73(B)
LOO73(A)
LO0O76(A)

LO136(A)

LO137(A)
LO137(A)
L0137(A)
L0O137(A)
LO137(A)
L0137(R)
L0137(A)
1.0082(B)
LO138(A)
L0138(A)
L0138(A)
LO062(B)
L0138(A)
10138(A)

LO138(A}

LO08O(B) LO0B8B(B)
LOO65(A) LOO67(A)
LO135(A)

L0087 (A) LAY

LO136(A)

L0136(R)

LO136(A)

LO136(A)

LO136(A)

LO137(A)

LO138(A)
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L0O040{0UT)

1700:START REV
LOOD5 (STA)
1704 :AUTCON OK
LO022(A)
1,0053(A)
1706:DELTA
LO0S1(B)
1707 : DISLODON
1,0053(B)
L0093 (RES)
1709:DISLOD OK
LOO18(A)
LODS56 (SET)
1710 : LOADON
LO058(B)
LO093(RES)
1711 : LOADOKFRONT
LO023(A)
L0061 (A)
1713: TATLSTCLAMP
L.0018(B)
LO091(RES)
1715 :COLLET OK
LO020(A)
L0092 (RES)
1800:VERTIC ON
LOODS5(STA)
LOO69(A)
1801:UP OK
LOO69(B)
1803:PLUNGE OK
LO073(B)
1804 :HORIZO ON
L0037 (A)
LOO77(A)
1805:PROCES  OK
L.0020(B)
LO077(B)
1806 :TAILST ON
LOD82(B)
1900:DISLOD ON
10005 (STA)
LO079(B)
1902 : CUTTERREVERS
L0011 (A)
1903 : REVSELRAPTD
LOO13(A)

<< Timer >>

TOOL:STAR T
LOO30(B)

[ RCM LIST ]
TITLE: MIKRON M/C

L0138(A)

<< Internal Sub Relay >>

L0043 (0UT)

LO045(SET)

LOO51(BET)

LOO53(SET)
LO095( SET)

LO022(B)
LOO58({A)

LOO58(SET)
LO025(B)
LOO91(RES)

LO062(B)
LO093(RES)

LO065({B)
LO0O94(RES)

LO067(B)
LO092(STA}

L0069 (SET)
LOO73(SET}
LOO74(SET)
LOG37(B)

LOO77(SET)
LOOB2(SET)

L0023(B)
LOO79(SET)

LOD43(B)

L0068 (B)

LOD32(A)

D0/03/09

L0044 (A)

L0OO46(A)

LOO53(A)
LO054(A)
LO025(A)
LOO91(RES)
LO05S({A)
LO05%(B;
LOO93(RES)
LOO62{SET)
L0065 (SET)
LOO67(SET)
LOG94 (STA)
LOOTL(A)
LOO74(A)
LOO76(B)
LDO74(B)
LOO79({A)
LOO83{A)

LOO35(A)
LOOBO(A)

10049 (SET)

LODEB(SET)

LOOSO{T™MR)
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LO048(A)

w1 (RES)

LO056(B)

LOO93(RES)

LOOY1(RES)

LOOS9(SET!

LOO64(A)

LO067 (A)

LO068(A)

LosiB(Aa)

LOO76(SET;

LOO7T4(SET,

LOD39(A)
1,0082{A}

LOOSL{A}
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TO0Z2:0N TIM

LO015(B) LOOSS(TMR) 10056 (A)
TOO3:WAIT T

LO016(B) L0085 ('IMR ) LO086 (&)

TOO07 : PLUNGETIME
LOO72(TMR) LO073(A)

Page(1/4)



CHAPTER -~ 7
CONCLUSION
The programming has been done for the control of GHM inothree

modes. They are

(1) Manual

(2) Semi- Automatic

(3) Automatic.
The programs have been successfully formulated i accordance with the
requirements.It has been incorporated in the PLC.This replacement of
electronic control by PLC reduces the frequency of fault occurrence i the

gear hobbing machine and hence the down time of the machine 1s reduced.
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Al MOTOR DETAILS

A1 1 Mam Motor:

Type - 3 phase Induction motor
(Capacity - LTKW

Voltage - 380V,

Current - 25A

Frequency - 50Hz

Speed - 1500rpm.

A 1.2 Hvdraulic Motor:

Type .- 3 phase [nduction motor.
Capacity - 0.37KW.

Voltage - 380V,

Current - L1A

Frequency - 50Hz

Speed - 1500rpm.

A.1.3. Coolant pump motor:

Type - 3 phase Induction motor

Capacity - 01 TKW,



Voltage - 380V,

Current - 0.39A
Frequency - 50Hz
Speed - 3000rpm.

A 1.4, Rapid Return Motor:

Type = 3 phase Induction motor.
Capacity - 0.04KW,

Voltage - 380V,

Current - 0.56A.

Frequency - 50Hz.

Speed - 3000pm.

A.2. PUMP DETAILS

A2 1. Hvdraulhic Pump

Type - Centrifuga],‘
Inlet - Hydraulic ol
Outlet - Hydraulic o1l with vatiation i pressure of &

15 kg/em” for various operations.
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