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SYNOPSIS

In the fast and advanced scientific worlc. the basic needs
of human life are to be catered efficiently. This necessitates the
evolution of new modern methods in manufacturing industrv is
governed by certain factors such as time. quality. accuracy etc.
A small deviation of which might cause economic setback.
Maintenance of quality and time is achieved by the process o

automation. o

For moulding granules of pI.asti&{tiiecﬁqh- iﬁ()ulding
machines are widely used. If facilitates production of quatity
products of desired shape. in this project it ié proposed te
automate Injection mouldimg machine by controliing
parameters such as temperaturc. pressure.  number o7
machine cycles, time taken to complete a machine cycle stc. Te

achieve this programmable logic controller Man -- Machine

interface is used , which make the mode! veryv compact.



A software is used w0 program the Programmabic

Controller and the samc is deveioved and testeq.
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CHAPTER [

INTRODUCTION

1.1Principle of operation

Injection  moulding machines  are widely used
industries for fabricating plastics of desired shape. The manual
operation involved in the process of plastic moulding shown 1

(fig 1.1) 1s described in sequential steps.

a) Feeding the raw material

b) Heating of the shot material

¢) Closing the mould

d) Injection the motten plastic

¢) Cooling of plastic in the mould
£} Opening the mould

g) Injecting the finished product by air blast



1.2Need for automation and advantages.

The manual operation :s tedious and resuis
fatigue of the operator. The existing system offers rere
drawbacks which opens for automation. The chiet advantages
of automation are to effectively reduce the man  hours anc
achieve an automated system where manual interference
1S minimum or nil.

1.3 Existing panel and improvement

The existing panel 15 very bulky and occupies more spac..

~

Due to the presence of mechanical relays etc. The
taken to complete one machine cycle 15 longer. e
machine when operating 1s also noisy and hence results

operators  1nconvenience . Ultimately the TSt
environment becomes unhealthy.  The control equiament
now designed chiefly uses programmable logic controlicr. @t
is very compact and each parameter is controiled mocu 2-

wise. The whole controi process can be altered by changin

s

the programs in programmable logic controlier. Man — Machine

mterface is used to give the necessary parameter settings.

2



1.4 Hallmarks of using PL.C in control circuit:-
e Pilot running
* Visual observation
e Remarkable speed of operation
e Reliability & Maintainabiiity
e Simplicity of ordering control system componer:.s
e Documentation
e Security

e Ease of change of programming

Fig (1.2) shows the logical block diagram of automaiic
Injection Moulding machine. The details of various blocks ure

explained in subsequent chapters.

s
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CHAPTER II

DESIGNING THE TEMPERATURE CONTROL

UNIT

2.1 Introduction:-

The shot material fed through the hopper is heated "o
convert the raw material into the molten {orm. 1he
temperature has to be maintained at a particular value . bevond
or below which the plastic finishing mav be deviate {rem
perfection. The temperature in the chambers if exceeds the
set value, results in drooling of the molten material.  if the
temperature 1s below the set value, the plastic fluid will =e

unable to move from one chamber to the other.



2.2 Areas of control in temperature:-
The areas where temperature is to be conwrolied s

feed chamber, main chamber. The value of temperature 0 oo

=

maintained is input to the processor of the programmable iogic

controller using Man — Machine interface.

The temperature is controlled using two types o
transducers,
1) Thermocouple

2) Thermister.

2.3 Thermister:-

Thermisters are semiconductor devices whose resistznce
decrease with increase in temperature.  The rise in temoerature
causes I° R losses in the thermister. This hencé restults
ncrease 1n current and decrease in resistance. This property of
decrease in resistance with increase in current is  known
as negative coefficient characteristic. This hence can only
indicate rise of temperature above a certain value. Thermister

1s used to control the temperature of hopper feed.



2.4 Thermocouple :-

Thermocouple 1s another transducer which converis

(]

the junction temperature to corresponding voltage.
essentially consists of a pair of dissimilar conductor welded or
fused together at one end to form the hot or measuring
junction to the cold or reference junction. A iemperature
difference must exist for this to act as a thermmocounle.
Thermocouple 1is thus used to control tempcratures at the

chambers.

Thus tabulation shows the conversion of temperature

to voltage.



INPUT OuUTPLT

TEMPERATURE VOLTAGE
(°¢) (mv)

30 G

56 1.5

100 3.72

150 6.25

200 9.02

250 11.98




2.5 Temperature control:-

2.5.1 Control using transmiter:-

The temperature at the hopper feed chamber should be
maintained at a certain value. The purpose of this check is to
avold rise in temperature of plastic beyond a certain value.
which otherwise may result in rise of fluid to the hopper. Water
circulates outside this region to avoid very high temperatur:
rise. Lines from thermister is directly given to programmabic
logic controller as input. Only after checking for the -ight

temperature, the processor initiates next operation.

2.5.2 Control using thermocouple:-

The feed zone heating softens the plastic granules and
the main zone heating is done such that drooling does nct
occur. Reference value is the preset temperature entered
through  touch  sensitive  screen. The thermocouples
functions to equalize the temperature at the chambers with

10



preset values. Thermocouple output ( miv ) is transformec ic
equivalent voltage (0 — 10 v ) using temperature transmitier,
This 1s hence used as signal conditioner.  The conditioned
signal is given to Analog Digital converter unit ihc
processor receives this digital signal and accordingly alters

supply to the heater coils.

11
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CHAPTER Il

DESIGNING OF PRESSURE CONTROIL.
SYSTEM

3.1 INTRODUCTION:-

Air pressure is controlled in the injecuon cylinders.
clamping cylinder to maintain the speed of injection ard
mould close / open. The pressure valves . speed & time arc

preset by the operator using touch sensitive screen on the

control panel. These valves are taken as input to the precessor.

3.2 Method of control :-

The preset values of pressure are taken as reference
by the processor. The pressure valves are split into two.
A minimum lesser pressure of pressure A anc  the
maximum of pressure B is sct. The processor sends signal
to the Digital — Analog converter. This Analog signa. is

13



given to proportional pressure vaives. These vaives
open accordingly to the signal strength of analog input signat.
This phenomenon is split pressure is used to ensure smocih

injection mould closing and mould opcning.

3.2.1 Pressure control in injection cylinders:-

The total injection time, injection speed are preset oy the
operator. The injection starts after mould close operation
is Complete. The proportional valve opens imtally such
that the pressure in the injection cylinder becomes equal to
pressure B.  The whole process takes place within the set
injection time. This is accomplished using a timer m e
processor and the injection gets compléted tiJ1 the njection

fimer times out.

14



3.2.2 Pressure control clamping cvlinder:-

The split pressure phenomenon 1s used 1 this cviirder
also.  The mould is gradually moved initiaily till a positior A,
preset by the operator. After passing through this positon
the mould moves faster and gets clamped tightly. This is
done using the clamping cylinder. Thus the mould closc
open speed and other mould settings are achievec

using programmable logic controlier.

15
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CHAPTER IV

Design of mould flow control system

4.1 Need for mould flow control:-

After feeding the raw material. mould 1s to be ciose..
The closing should take place smoothly so that no damage
is caused to the mould inside. Mould opens after cooling tmer
times out. This process of opening has to be smooth to avoic

any damage to the finished plastic.

4.2.Principle used in flow control:-

The smooth mould close / open is accomp ishec
using the same split pressure procedure. A position is dreset
using touch sensitive screen. Till this position, pressurce A =
maintained. After passing this position, pressure is gradua. v
increased to pressure B.  The position assessment is done
using opto — sensor. Any obstruction in the mouid may
cause the mould not to close fully. This causes the machire

17



cycle to reset. All the above are done using coptical sensors

=

proximity sensors.

During mould open. the mould needs to jog the numnzer
of times as preset by the user. Jog of the mould 1susec to

loosen the finished product from the mould surface.

4.2.1 Opto sensor:-

Opto sensor has a buiit - n hght source.  Thev
need not have external source Tor energisation.  When
surface is placed in front of it. the light gets reflected and :s
absorbed by the sensor, the amount of voltage procucec
depends on the light that s geming reflected. e
intensity depends on the reflecting surface and distance a:
which surface is placed. This has two reflector sensors. This
senses the presence of holes in the rod, which is placed above
the sensor. The rod moves along with the piston, when mouic
opens / closes. The holes 1n the rod passing within the opte-
sensors detecting range, are sensed. Depending oa the

13



number of holes detected, the mouid position s sensce.
When 18 holes are passed. it indicate completc mould slosc.
For smail number of holes a defect s senscc. This opens

the mould and the machine cvcle is resct.

The mould opens after the cooling wmer tmes ¢t
The same clamping cylinder is used to open the moula. e
speed with which mould opens depends on the pressure e

clamping cylinder.
4.2.2 Proximity sensors :-

Proximity sensors are pilot devices that detects 3¢
presence of an object or larget without physical contac.. s

sensor is placed in the rear side of the clamp rod.  The  sen-07

This signal is directly given to the programmable e
controller . The processor senses and triggers the pe<

operation when this signal is sensed, the machine cycle 1s resci.

19



4.2.3 Jog count:-

Jog  count as cxplained earlier is set usiig oucs
sensitive screen. A counter is activated by the processe
during mould open and the mould halves jogs for the s
number of times. After this counter is compieted. air is biasicd
and the finished plastic product is ejected. This counter is rese

for the machine cycle operation.

20



CHAPTER V

Man — Machine Interface

5.1 Introduction :-

An input terminal is an indispensable component in
this control system. A touch sensitive screen 1s used [ov
entering data in the programmable logic controller. e
equipment is designed such that a set of preset values are
entered through the Man -~ Machine Interface. These ore-sci
values are used as references by the programmable iogic
controller while production runs. Real time settings can alse be

done.

The programmable logic controlier monitors ceriam
functions of the machine cycle and reports some of inc
common error emountered during production, by displaying

messages on touch sensitive screen.

21



5.2 Working of Man —Machine Interface:-

The Man - Machine interfacce iz basically moru
driven. The various menus arc displaved on the screen
setting parameters by the operator. Initeliv o mamn menu
displayed which gives the following options for pre-setung e

parameters

5.2.1 Closing of the mould :-

The first speed at which the mould closes. the position at
which the speed is expected to change and the second spead e

entered 1n this menu.

5.2.2 Injection:-

The total injection time, the initial pressure P1. the tme
till which this pressure is maintained, the final pressure P2 zrc

preset using the cycle settings injection menu.

22



5.2.3 Heating:-
This allows the operator (o sct the temperatures 27

main, feed, tip and boost heaters

5.2.4 Cooling:-
The total cooling time is set for the cooling of p.astic
the mould. This is entered into the touch screen through cve:e

settings cooling menu.

5.2.5 Opening:-
The opening speeds ( A & B ), the positon oY

change in speed, similar to close settings are entered.

5.2.6 Ejecting:-

The ejecting time is set. The number of jogs cng
the jog time are also entered in the menu cycle satiings
ejection.

23



CHAPTER VI

Programmable logic controller

6.1 Introduction

Programmable logic controller is a special device used

industrial machines. It is exclusively designed to operaie

industrial environment. There are special 1/ 0O modules

C

Processor.

0.2. Basic parts of PLC

The chief four blocks of

controller are :

24

programmable

RS
D)

a  control programming language is used to program

logic



6.2.1 Central processing unit:-

1

logicii

It has a processor which carries out  all
operations. In Memory  informatior  {or)  program ¥
stored , manipulated and remembercd. The power supp..

converts line voltage ac to cperational dec values . regulaics

and purified.

6.2.2 Programmer monitor :-
Programmer monitor 1s used to enler program:
Into the programmable logic controiler. The typeo

information is displayed on the screen.

6.2.3 Input / Output modules:-

The electrical signals of outside processes like pusn
buttons , MMI inputs etc , are given to the input modules. i c
signals to outside outputs such as coils , conductors, relavs ¢...
are given from the output modules ot the programmable logic

controller.



6.2.4 Racks and chasis:-

The programmable logic controller s mourtea oo
racks. Chassis encloses the central processing unif. processes

memory, /O modules. The detatis are shown in fig (6.15

6.3 Basic operation of PL.C:-

The programs consisting of ladder diagrams are onicres
into the memory Basic logic of the operation denoies ho

control of machine operation.

6.3.1 Addressing of Inputs , Outputs :-

Inputs are given through the /O modules o e
programmable logic controller. Each input is assigned
specific address. The outputs are connected through ownu:
modules. The output signal is sent to the corresponding

outputs using specific addresses.

26



6.3.2 Memory of the processor:-

The user program is stored in the memeory.  The o
and output Status is stored n the memorv as O image
wable for any change is /O status the ‘mage table @+

correspondingly updated.

6.3.3 Scanning :-

Scanning is the process of continuous and sequeriic
reading of status of input, evaluation cf the contro lcgzic

updation of output. This is shown in fig (6.2

6.4 Importance of PLC in industrial process controi

The most commorily used process control devices are
relays , coils, contacts, timers, etc. The clectro mechanica
relays and timer circuits are easily dispensed with  wiio
using programmable logic controliers in mndustrial process
control.

27 :'; d'- |



The various push buttons . switches ctc are hardwires
to the PLC and assigned addresses.  The velay logiz -
constructed in the form of ladder diagram which 1s similar
to the actual connection of the circuit components. Waen
he machine cycle is started, PLC works as explained earlicr ar N
the corresponding output devices are energized.  The cesired

operation is done.

6.4.1 An example :-

Motor should run when pressure end temperature react:
their preset values. The pressure and iemperature switchos
close, after the condition is satisfied. This enabies the moctor o
run. If manual operation is opted , the motor runs whea 003
closes. Thus the connection of these switches 1s dispenscd
with by entering the relay logic diagram in programmabie
logic controller. However the addresses of the corresponding
I[/O’s should be given clearly in the Jadder logic diagram. The
ladder logic is shown in fig (6.3)

28



6.5 Details of P15 used

6.5.1 Name KV sarics

16 1/ 0 ports witir wxpandable facilitics.

6.5.2 Software packague

Incrediware  easity  loaded i desktop PO ¢
programmed. The other useful features are attached in ihe

appendix.
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CHAPTER VII

FABRICATION , INSTALLATION AND

TESTING

7.1 Fabrication:-

The circuit layout is drawn and the componert s

assembled. The components to the assembled include

a) Programmable logic controller

b) A/D , D/A converters

c) Temperature transmitters

e »/‘FME‘ =
] s TN
d) Man-Machine Interface / SN e
f_‘; ; I A ] J\E )
: - . y
¢ \_".':v '._ ORI
K 1 a e H
SN ) §oe
. N SE
e} Power supply unit AN
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Sensors are fitted at the specified pouits inn the machine.
Thus the layout is instalied. KV - ladder program is loaced inwo
the processor & the circuit is ready for testing. the fig (7. &
7.2 , give the arrangement of the above blocks in the control

panel)

7.2 Logical Operation of Automated injection
Moulding Machine

7.2.1 Start the machine cycle:-
The shot material moves from the leed hopper ¢

the main chamber.

Factors to be true :-

a) Operators gate closed

b) Chambers reaching the set temperature
c¢) Start push button depressed

d) Hopper front sensor gives output.

32



7.2.2 Mould close:-

The pressure transmitter opens valve and  @s o
pressure in the clamp cylinder to the sct valve.  Mould closes
in the speed set by the operator using touches seusiic

screen. Any fault in mould closing is sensed by the Upic

sense , the mould opens & the cycle restarts.

7.2.3 Injection:-
The position of the injection cylinders moves
according to the speed & pressure preset due to controliec

output from the pressure proportional valves.

Factor to be true

Opto sensor gives signal to the processor after full mouw:c

close.

33



7.2.4 Cooling

The timer is set in programmable logic control e
The plastic inside is cooled till this timer tmes ol

Cooling time is also preset by the operator.

7.2.5 Mould open & Injection

The mould opens in set speed similar to mould clese. Asr
1s blasted by air blast cylinder and the plastic shot is zjectec

after a set number of Jogs.

7.2.6 Constraint to be considered for all processes

a) Reset push button starts the machine cvcle from firs:

b) Emergency oft brings the machine to a grinding hai:.

34



7.3 TESTIG OF THE CONTROL EQUIPMENT

The number of job cycies, temperatures ar e
chambers Closing and opening cycles, ejection, costing and
Injecﬁon cveles are set initiaily. The start  push bution s
depressed and the machine cycle is started. The following fau

if occurs, the corresponding error message are displayed.

7.3.1  EMERGENCY STOP

Indicates that the emergency stop push butten has

been operated and not been releasec.

7.3.2 GUARD OPEN

Indicates that the front guard has been left open.

35



7.3.3. HOPPER FAULT

Indicates that the hopper has not been comrec.y

positioned (or) an open circuit exists.

7.3.4. MOULD SENSE

Indicates that an obstruction has caused the mouid ¢

stop during the open of close cycle. ST

7.3.5.0PTO COUNT ALARM

\\

Indicates that fault in position monitoring system.

7.3.6 HOPPER OVER TEMPERATURE

Senses if the hopper block has risen over a certam

temperature.

36



7.3.7T TEMPERATURE ALARM

Indicate 1f main / teed chambers are above / beiow the
set temperature for a single trial, no fault messages were

displayed. the machine production was successful.

37
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CHAPTER VI

CONCLUSION

“A Keyence KV —series programmable logic centrolier”
has been programmed and interfaced for automating Injection
Moulding Machine. The automated injection moulding
machine 1s fast operating and does not compel opcrator s
presence after the setting are over. Though a costly circuit . =
its compact, less noisy and also portable . For injectior
molulding machines of similar or capacities around 1:5 - =
gms shot weight .this programmable logic controller bascd
circuit can be interfaced. Since the control parameter can be se!
by the operators using man machine interface, the overa:

machine cycle can be adjusted to suit the mdustia

environment.
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Further Development Suggested:

This control circuit may be extended to automate the air- bias:
for ejection also, by interfacing with programmable logic
controller of more modules. The pressure to be monitored may
be given as input to the processor and the ejection pressure may
be made adaptive to the type, since and shape of the plastic

fabricated.
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Super-smail Programmdbie Logi
Coniroellers

The world’s smallest PLCs!

KV Series PLCs are small enough to fit just
about anywhere yet are powerful and fast
enough for even the most demanding
conirgl jobs,

]

s gy e s

EaatUres B ot ot e bt

Simallest PLCs in the world

The KV-10 (with 18 1:0s) 's abiout the same size as we qens;ial pure
pse relays. The KV-82 (with 80 'Osjis as small as a VHS video tapa

Ky saries PLCS regoiss LiU'2 8pace on a control panel

K-G0

|
!
i
|
i

VHS video lape All modg s are 43 mm thick,

The KV-80 is one £in 11+ olume or less of conventional §0 (O FLCs.

The KV series offers several expansion options o in-
crease the numbar of ¥Os.

Up 10 4 expansion units can be added.

VG dearn Zinpuis B outpuls 16 iInpuls 18 sutpuls

SBEX KV Eﬁff K¥-166X

Wit the KV series, it's easy 1o expand the number of 10s. To achweve
the inputoulput ratio that swits your needs, KV-18E or KV-8T expan-
5ions Lnits can be added i any combination of 3 to the KV-80 or \V-
40, Any combination of 4 expansions whits can be added 101 e other
mgiels,

IncrediWare-Powerful support software
The new IncrediWare suppert sofbware enabics you 10 Ge
gram on the PC seroen witholt connecting (o a PLG or o

;ntcf u:)ts and counters
chinstrusuon roso DS L

£ nr - .
55 L‘ thm DIOOIETY SYOIE LT, vlis A

The KV serics has m'n*y pmmr? Jl functions.

20 kHz clock pulsn autput (KV-50}
K pulse cutput enall
ics s uselulas e gml%e(
4440 have @ maximuds

'\ 1 G 143/

Examplc of trapezoidal controf {ramp up/doys control}

2z e firequenay’
o
1; LN,
| : ;

VATYIrg Sp
BRI NIED
LR AR




gyster Configuration [ T I T T I
Kv-10 IBM PC/AT
or commpatible Card readerhvriter Z-1
KV-16
. Far35inch  For & 14 nch
KV 24 H -:Dcpy mn{ ' Hg;r;;zy d\;}\r ‘
KV-40
]
Memory card
«Upiodd pr 5 can be
Kv-80 storad inth m
Programming support software A
handheld programmer KV-P3E
« Paim-size body
e . . * Easy-to sec back-lit display (LCD)
Expansion unit . ) Off-line editor (Programs can be
Up to 4 expansion units can be added. edited even when the KY scries
(Up to 3 expansion unils can be is in RUN mode )
connecled 1o the KV-40/80.)
» Function instructions can be

easiiy searchod.

Input/Output Circuit EEEEEETE

input circuit

:,A_q B 8JT grutocougier
* Applicable tbh;ii KV rroctei; T » Applicable erv to the KV-80R, KV-40H, KV-24R, Appleabl
* Usad only for terminals connecied to relays other KV-16R, KV-10R, KV-8ER. KV-BEYR, and KV- 05G0). *
itan G000 through 0005, 1BEYR. 1BETY
¢ Ieput from both NPN ({(+) coanected to COM] and «  Aseparate pooer supsly is required lor the load. o Aseparale’pover sui oy reTLEsiort 3
FHP c e ap- . .
p,catf!e connected to LOM] ransistors 2re ap- aytpyt gircuit (MOS-FET) Output circuit (termma 03 OD on Ky-
' S s e 80T only)

p'\o om D'Lr

. Pppi cab\e nly io the KV tDT r(\f 24T, and KV-
16T. .
«  Aseparate power supply is required for the lead

N
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T Hanaltiee

Software [

IncrediWare ensures fast, easy programming CO, ment List
and efficient desktop debugging. D insort & now 1o o

wWith Incrediware KV Laz<sr Schware, you save programming and air. &f“"ﬁf'l»i‘ ‘r'jr.sf,;'.i,
bugging time. Qur origi~z! DaskTop Simulator feature lets you ch 6 Yo ean alao Lot JH o
program operation in advaca — without first conracting to machinery, G i aditieg at Lo same
1’0 devices, or even a PLC. By vorilying your program on Compuict, N
\,OJ can troubleshoot prot’sms belore installation, avoiding ted 1\(»; -

vining and ad; Lalment on-s1ig.

- s e e e e e

Raeview Relay Usage

To proventdunlication of relays, you
can gigplay up ta 255 relays on-
soraen 10 revaew tho usags of all re-
lays In & srogram,

DRI NL 1

~ el

On-iine Help o e e el
i Y EA3Y L0 USC. youl B L
me. Bul il yeu ever
an o:;u’t":)"l st
Home key to call up anin-

Thorough, detailed program

checking

‘h lh ‘ong-scan simulaten.” vou can
L‘[C the program y-5Ca

Cr L,s‘. cne step sm

iy

Y
I3

f
3

']
)}

ot

=

haaly *.'.':zwda“.v.

swuction. Now you ot
pragram in detail wh
wenng YO status.

Wititie

Review multiple I/O siatus on- Wit

screen lete
Corrsct errors easily oy £7225nG file
ORIOFF status of wp 10 2321 O3 on- Wl 055, A3

SCrcon.

wel Imaue er ity ¢on-

¢ watwean conventional lasder
fonnat and Keyence's original ex-
tended Ladder format, allowing yoU  Convarting betwaen ordimary and cx-
to enter relayl on a program ling a5 tended tadder fo.!-n.m;

View timing diagrams

Check detailad refationshics among
11Qs by viewing up to 161 Os in tim-
irg diagram form. KV Ladder software is
smait enough for any com- -

puter configuration

IncrodiNan s so i V‘I i comfb

Timing diagram on o sirgie flogpy dak andicquirs

only BZONEB of RAM. Fur coure

No PLC required : nience. the instalier GEity automat

norediWare is a trug desiios simulator. Unlike conventionaf simula- caiy copics all necessary files 1o
row it requires no machiney. 1°0 davices, PLT system, or wiring. your coinputer whili

i tp b
Simulate YOs on a computer keyboard v

By aszigning up to 16 | O3 10 keys on a computer keyboard, you cian .
freely turn VOs ON/OFE 25 vou tast your program.

Symbol List

ror more efficient pregramning.
just pressthe F2 key to disp'ay a
ost of instrucion symbols. Vith all
symbols right at you fingeitzs, you'll
program faster than gver balore.

Cut & Past

Copy any pan of a program - by line,
iock, or cell - and pasig it at any

owgr position in the program or

aven in another file
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Super-small Programmable Logic Controjiers AN

ecifications  [LZZ7000 S S N A S A S B 0P8
Jnme.'outpulSpecifications

s Basic unit Q Expansion unit
e [ KV-10R [ KY-10T [ KV-26R | KV-16T | XV-24R 1 KY-247 | Kv-30R | KV-407 | KV-BOR [ KVG0T | KV-3¢R | XV-BET | KU-BEX | KU-BEVR I KV-EEVT | KVoaben [ v 16
4

Iilo’iel

[.".‘SLE’L'E&“E; 6 0 16 ‘ 21 a5
EEmmon_lgp_ut 1
Forating 2:V0C Cu
:ﬁrputs 4 8

- R
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, ‘ 308-
FET

o J0VOC 0.3 4

paak losd current T A

ttode! Kv-uz . e KV-UB *
[operation system Swilching lype e
[Power supply voltage . - 10010 240 VAC (8/80 H»

Pamoilage B 23 VDC 10, (Ripple: 240 m Vi-p rmox) - o
fQutput current N pea ] o LA o
Weight (brackets not included) Approx. 170 g Arrrx 2

e

eneral specifications (R and T in model names indicate Relay output and Transistor output
G !

THagel i Ky-10{R/T) T KV-i6(ATy | KV-24(RT) ] KV-3079T)
TProgramuming language Sed ladder dingam
Humber of instructions :

i

1

i

i

[Execution time (basic UO instructions) 1.0 15 T, 122 us avers &

Avg. nuinber of sleps 500 slens program ;

frput (Maximum extendable number of inputs) | Binpuis {70 max | ] 10eputs "

; mum extendable number of inplis) | Lol (68 max) | &ou o

iy relays (with latehing function? 16D !

B utility relays .
Data memary (16 bits) 1 000 woras

Temporary memory {16 bits)
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lemiry backup
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larrent consumption
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nane,
0AD [
| L_ -
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-y 1 ! L :
| et et e e e e e
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RESET —{RES)- : ' r f i i
! —— e e e
fdaddd ! S e e ) 1og e a \
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Epplications Instructions
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END STAGE
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~| enps |-

LTums cunient siage QFF when ingut ic ONL

NOP
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1
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END

END

[END:I
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[ ENDHA ENDH

I
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\
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Application Instructions

instruction |?

WALT UP EDit [t

STEP

STEPEND
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Pop
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INTERRUPT DISABLED o

SUBRDUTINE RETUNH
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. Proximity Sensors
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Overview

The proximity sensor, replacing mechanical switches such as the limit
switch and micreswitch, offers non-contact detection of objects entering
the detection range. Proximity sensors can be broadly categorized into
the following three types according t¢ operaling principle: the high-
frequency oscillation type based on electromagnetic induction, the
magnetic type, and the capacitance type based on electrostatic capac-
ity. KEYENCE proximity sensors are of the high-frequency oscillation

type.

l7C);:»r;~rating principle

~

— High—freq;e_ny_magnetic finid

&

. }< .
+ .
LA !
*Serdngcol

Target imetaf} .~

When a target travels towward the high-frequency magnetic fields gen-
erated by the sensing cail. zn induction current {eddy current) is creatod
on the target which ingreases the impedance of the coil and finaliy
causes oscillation to siap. thereby signaling target detection.

Features

* Non-contact detection. eliminating damage to sensor head and tar-
get.

* Non-contact output, ensuring long sarvice life.

= Stable detection even in harsh environmants exposed to water or ail
splash.

* High response speed.

+ Compact sensor head for installation flexibility,

52

Shielded and non-shieldad types

» Srielded
Tnz sensing coif is encased in a metzl-siiclling, alowing it 1o 5,

bedded in a metal base.
= Non-shielded

Tre sensing coil is not metal-shielded. This type provides a longe:
deiecting cistance than the shislded type, but, itis easily affscted by
surrounding matal.




Proximity Sensors -

ction Chart ETmrrr T VSIS
Type | Set-contained proximity sensor Seperatefin-cable amplifier
cmatures « Readily operative by adding DC power supply. « Compact sensor head T
“eature - Long datecting distance
. — A — - - e}
== P el e
ety . ol T :
! ! ! ‘ Oscialion
: Oscriation] Datecting Ouiput dé | (‘:H cunuit ; i N
standard } cireut circuit circut i : | : . ;
atiguration ' - : I ittt R i
‘ '\ “““““““““““““““““““““ Y ,
Voo G .
\Senn ng coil Sedng ol Craxial cabie
/’/'/ ‘
R s
//
Y . 7
Type Self-contained proximity sensor in-cable amplifier Scparate amplificr Metal passage
+ Simple wiring « High response speed + High accuracy = Detecis small objects
+ Highly llexible cable joint « Simple wiring » Detecting distance » Deiccls at any point
Fealures ; ; AT et
easilty varied with i the window
+ Low hysteresis
3-wire 2-wire
iznsor head Eﬁﬁ}m
s B 5
BEouso
- - ..'_.:
i ;
o i i
Amplitier .. i i
! :
COLDDDO,
\ e O
[ . 10 I
Ygwer suoply DC CC i AC De ol I AC
Qutpat Non-contact Non-contact Nan-contact Non-contact
senger serles EZ:ED | EV Ef ES/ES-XET
Soe paga 1350152 ! 136 152 1420150 154 i
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i iMH  In-cable Amplifier Small Proximity Senisors

; e 2
SERIES
In-cable Amplifier

Small Proximity Sensors

Ultra-small sensor head with amplifier and ,
easy-to-see operation indicator built into the /

cable.
R ?
----- ——— —
FeatUr o e e e e e
Compact sensor heads Visible output indicator
V/ith a sensor head diamater as small as 3 mm for the cylindrical type Tre autput indicator is located on the amplifier housing instailad in the
znd M5 for the threaded type, the EM series sensor is an effective spa- cobiz, enabling sensor operation to be easily confirmied.
ce-saver.
P12 T e
Yo
L 3mm T TR T T T TS &
Fy i
k
(Actual iz
Reduced length
. ad i ; . ; ; ; Flexible cable
The senser head is hall the length of conventional self-contained proxi- o e o . ) o
mity sensor proximity sensors of the M8 size. This enables the €M so- The cuiput cabic is made of a high-lensite capper alioy diving tats
ries to be installed in locations of limited space, thercby broadening its xibitity 8 times greater than conventonal sheathed catzles,
range of applications.
Conventional MB-type sensor
[—E@ Qigg‘i'@ %ELEE%LEL\ 5
£1-050
Paralie! installation
The atemate-freuency type EM so Vad

Sealed housing for effective oil and water resistance

Both senscr head and ampiifier are tightly sealed for a high degree of
nrotection, meeting IEC standard 1P-67.

PNP/NPN cutput
Both PNF and NPN open-collactor output types are available for al
mcdels.

e i =
vt e e it T

App[lcatlons B B o g e e e S A
i
:
:
¥
rction of small hotas in workpicee Confirmati !
transfor press
bi - e

— ROV 1 e i e
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- In-cable Amplifier Small Proximity Seniscrs iR
Selection Chart [ T T T T T T T
5i sh Detecting distance Modei
: ng dista
Type ze ape eteciing NPN output | PNP output
i C e 507 0.6 10 EM-030 EM-030P
3 mm dia. m !
3.8 mm gia, | e TR 0.8 mm EM-038 EM-038F
M5 afp— 1 ma EM-005 EM-005P
2 |sammda | 1.2 mm EM-054 EM-054P
]
&
Bmmdia. | {7 e 2 mm ' EM-080 ) EM-050P
wio | (][ 21 EMOt0 | EMO1OP
1
M14 [@[D}'_ : A amm | EM-014 EM-014P
Specifications B R R P e
Type Shielded
Cylindrical Threaded Cylindrical Threaded
Model . NEN output EM-030 EM-038 EM-005 EM-054 EM-080 EM-010 EM-014
PNP output EM-030P EM-03BP EM-0DSP EM-054P EM-080P EM-01CP EM-D14P
Size 3 mm dia. 3.8 mm dia. M5 i 5.4 mmdia. & mm dia. Mo M
Detocting distance Q6 mm=15% | 0.8 mm =i i 1.0mm 21552 TE2mm e 10% | 20 mm 210t 20 mm a1l : A0 mm 107 -
Coteciabie object Ferrous metils (oo Cnaractenstes for nonferrous meta 5. WA o
Standard target (irca, t=1 mm) Sx3mm Gx&mm 10433 mm TG a5 m
Hysteresis 107, e, of datacting distance T
Hosponse frequency T ZRHz o
Temparature fluctoeation £10% max. of detectng distance at +23 'C {160 -70 "¢y 7
- —ra]
lndiczter Cuiput Red LED
Control output NEN or PNP opan-coligctor: 180 mA (40 V) max.  Residual voizgz 1V max,
Fower supply 10810 30 VEC Rigple (pp): 10% max.! N
Current consumption 12 mA max.
Enclosure rating . iP-87
Ambient temperature -2510 +80 'C
| Fglative humidity 3510 96% R -
Housing ) Stuinless steai : Crolates wrass ]
S (neluring ruis and 2-m cable) Approx. 36 g ' Acpox 339 i Alprox. 4t g | Approx a0'g | Approx. 82g | APEroa S g | APPrOX.§0Q
1. if the output voltage contains a fipple, be sure to use the supply voltage within 1 range of 10.8 to 30 VDC.
Output Circuit I R PR N R S N AR SR
NPN output PNP output
L ,l Brown ) J Brown
i T i
i I :
| . s
| Dk !
o Corntrol g e :
E Elack oh.lf:*\u: r _L 10.81033V2C i 3 ! L .
5 - l B
E - i :" :
= R
! Lo
i o
L Blug i
L j .
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Characteristics Faiilis
Dctoci‘ing range (Typical)
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Hintis on Correct Use 7T

ilounting
Sensgor head

« Cylindrical typs

Secure the sensor haad with a screw at a position 3 mm or mMore
from the tip of the hend. [Tightening torgue: 0.4 Nm (appiox.

4 kgl-cm max.]

PAS sorow

————

- -

}
)
!

S mmmin

- e

g

Tricaced type

when mounting the threaded-type sensorh

yond the torgue spocified in the follow.ng t,‘
M(_-d"‘i
En.‘l 005 rJ)
TEM- -01e(P) ,nr\Jx \UU kgt an
EN-014(P}

=

solifior

» the attnched mounting

Lot b seonre e ovphifnern

[




- _ ~In-cable Amplifier Smzll-Proximity

Sernsois

Wwiring
. Isolaie the sensor wiring from power lines and high-voliage lines;
olherwise the sensor may maifunction due to noise interferance.
. Toex:end the cable, use a cable with a nominal cross-section of 0.3
2 or more. Limit the length of extension to within 50 s, The
coaxial cable must not be extended or cut.

surrounding metal

when cmbedding the sensor in an iron base, foliow the guideiines gi-
yan below in order to minimize interference from the surroungding me-

tal,

A i

S | oo

=’ [t

Model I{mm min.} D {mm min.) d (mm min.}

EM-030(P) 4 & 5
ENM-038(P) 4 76 5
E41-005(P} 4 0, 5
EM-054(P) 4 10.8 35
EM-080{P) 5 16 8
EM-010(P) 5 20 g
EM-014(P) 5 ' 28 8

Interference

Whon installing 2 G-l TACn o R ,
separate by the distance specified in the iclowing ite w nravent in-
terference.

sansors of the same modad

cifac

Distance Face-to-face Poralici
T {mm min.) {1 mind
”L_:I! I___F~—

Modet - e }

' 2-030{P} 12 (1) ! I
EM-033{P} 15 (1} \
EM-005(P} 12 (1.5) i
EM-054{P) 20 (1.5 o
EM-080(P) s4028
EM-010(P) 20 (2.5)
EM-014(P) 40 (4.5}

Note:  Tre values in parentheses apply to the diternaxte-iroguency ly-

pe.
(*y Side by side instaliation is possibla.

Dimensions S EEr

EM-030/G30P

12 -

I

== ¥,

400

"\0.2.1 esgnal casie ehees st

EN-020/038P

SO0 e 230

L-005/605P

- T e e 20 e e — 35

w16 A0 e B
|
E 0_ 55

03330
‘Cadle leng!
/ ail-resisiant

os«*‘:}::{::——*

833 conial cete.
oil-resisiant

i

E‘ non/ NaGP

A I e R

~ 18

b A
A M10x P RO
\\‘_i\crossrﬂ.‘vsjf. -3

EM-014/014P

Aimptifier mounting bracket (accessory!

v A
/
" i
OV”;
o -G -
i 2
b 20 “ie
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Seif-contained Proximiiy <

SENsSors

Seif-cqntained Proximity Sensors

Compact sensor head.

Visible operation indicator built into
the sensor.

Features I707 AN S

Space-saving

Vi a sensor hody up 1o 35°: st
Y serias proximily sensdt CUes

asy-to-see outrut md&

af:,'

An output indica

"r‘f r than previous models

ator
43 ke sensor unil in such 2
continmed fram virteally any angie.

CHEOr GRara hm m.ntue__ Y

dels, the EZs
high sensitivity and long delecting

Fiexible joint

manner Wt

cools s connenied

ll 2t can pE nont 1L a

wusino cabls igint L protected by o oo Gque

b HL D NG O

Solectinn Chart EDZEXGTREIAEE PG TN TR
T | Size | Detecting distance Ltodel { EV-F series
i 1ze e n stanc i o - .
ype : ! g & Host A spatter-resistant type s also z:vm:etl; Tl mocds! has &

oC 3-wire

s [ o1Sem

EZ- 8

E 2.5 mm

gZ-100

Shielded

EZ-150

1 ' 5 mm

10 mm

EZ-30M

EZ-187

DC 2-wire

Shiclded

EV-108M

Ev-tigi |

EV-T16i

10 mm

EV- 1uG’.‘l

Non-shielded

FC 2awlia

Shioided

i e R

5 Cndd | R |

Teflon” detecting surface
nuts, and washers 10 rep

Sensor housing:

Ti ‘l‘m —(o tP"

Detecting surface\{&‘z
o

eflon / LR
M

f
i
|
|
.
i
\

Housing

5» secificitions and dimensions
- coeorlantical o the
o of e sane

fLr tina




gpecifications I
nC 3-wire lype

on

| .
| Ay
} 25 mum 100
ohject Forg me
d targei {iron, 1=1) 1
Hysteres| —
“Rasponse froquency L) iz ]
“femperaiare Huctuation
" Dperation mode
" nirol ouiput NP
_}kmﬁcm temperature
7 ity
1050 55 Hz. 1.5 mmdoutic arophlude
[ 50 Gsan X, Y. and Z drraghions, 3 himies resprclvely E 00 Ga
Aﬁéusmg iy ] Mckol-plated bross
| Cable icngth Zm
-—Wcighl l . - Anprox, 255 & i
{including cable and nuts) Apprex. G5 g BRI
D 2-wire type
Type Shieiced ton-shielded
_1YE . N e
tiodal Ev-10804 EV-112M EV-118M ]I EV-130% Ev-i08Ut EV-11zU
(i j ; R ; [2ER) T
Dutecting distance VEmmol, | £ | smmeinta | 1Gmmelfih | Ammaiety ;
Detectable objeet Ferrgus nretals (soe Charnclsestes for nonlerrous moelais)
oy : - ; 2 - : .
Stanc.:r? Larget G x10nen 12w i2rem 18 x 18 .mm 32 x 3D mm 20x20mm f 0 30x 30 mm
(iron. 1= mm) |
Hysteresis 107, max, of delecting distance
Response frequency 800 Hz i 60 H2 \ 350 Hz [
Temperature fluciuation $10%, ¢

ax. of gelecting distarce at 23 'C (2510 470 °C)

g

ek 4270

b Approx, TG

o e e g e e _—
EV-1200 ot : EV-501)

- rz2 18 ' ey

Letecting distance 2.5 mm o 15% SmmAIcs. | 10 mm &1

LDetectante ebject

| Ferrous matals (See Character 1Fous molns)
Siancard target (iron, t=1 mm) i 12x12mm I 18 x 1§ mm I 20 x G0 mm
i5 10% max. of dete

gnse frequancy

25 Hz

re fluziuation

107 k. of do

-

R
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Conne

7 sories: DT 3-wire type
Drwe-cunenticad

firow

i 1
. Craiput ) | {

K o 1

e L i 121023 VG

i

| e -
‘! —‘{__ m__h.‘r"”" \\\7\ fint _Lc-d{j V,J
- \ e Cutput2

k (oulput 1} N.O
(D.J"‘u‘ 21 N.C.

EV serias: DG 2-wire lyp'-'

i X
‘I
Canpection 1 nuicin DO power supply type PO {eaternliy - Coanoinn e PLE o
contEcial Sower SUrslY) o -
i Er
Ha [ H

EVY sories: AC 2-vire type

JIER SN
DU e
Ve, connect PSS il Ton

P sCNSGE N OroeT e D aree

| 2410 240 VAC
©

alled connacuon
sanpet proximity Sensers in pa
sillaneously. hote, however l.wdt th

o to tne number of sonsaers

[

1

, it

IL_~

Cutput Circult £7.20

tZ ceries EV series =V series
2C S-wire type DC Z-wire type? AC 2-wive Typa

i
i i
LONGGT g
: : prroteelon O il
ditechon ciet
N |
fr
i-x; - e WIS TIRNET e e s e e J— S




OISO

c
i,

1
‘J‘J

[l

~F
40

Tl
[AVES

faii

if-con

e
Pl

Lo NN A}

e uw—. s ”—_F-’-_l

ke

tICS

aracterist

petecting range (Typical)

pC 2-wire type

ch

b

1
h

Chstance X

DC 2-wire typa

wire type

AC 2-

E 12

v : e
. ©
A wauitsp Dusiahg

e~

pical}

Dhgtance X
LEYI

e and material of target

z

-3

Detecting distance vs

0C 3 wire type



picol}

v

stance vs. size and materiai of target (T

5

ting i
3-wire ty

At
it

BC Z-wire type

E v 100N

T
el

ne side of taigar X

;

AC 2-wire type

}

Leakage current (Typica

Typical)

{

L3
[#)]
[

-

o

)
i

Fesidua

Hints on Correct Use 27

lMounting
Vihen mounting the sens

as-

e attached othed w

.
i

i

rque speciliad in

roinsertt
.'T"

3
en bevend |

o]

o

Fer Do nettight

|
]

i
i

i

- i'__—'
A
-

A

o

EZ;.'I:."J

N

50



Seli-¢

I
Aring

olate e sonser cable from power lnes or high-voltaga finng;
othierwise the sensoer may mal :Lu.ct:o,. gus to noive in s

e r\

sy, or 2N
cucn arca gual

The Sa2roor c:b}e may e exicnded up to 13 m{
miEY sones) using 2 Cdth,. vallla nomindd cross 5o

w0 or gros 1lf>r yan that of ine attached cabtle.

_;rrourm!ng‘ metal
weldsd-tyne se s can ba flush-mouniio
ihe nen-shielded type, howovar, h ould be mounted aeco

o lond curront s 1oy
”’n'\r* the o curren, de leos than oA ro

A g metal base, Sens
rding

2 guidelings given below in order o minimize interference from the eive the S A .
sonding metal, t':._wg Yo lens tan i
Model D {mm mind | d{mm min}
EV-108U 25 13
EV-112U 55 20
EV-113U 70 25
EV-130U 120 28
Calowate the
izrference from the c\'.*ir::,‘;' ©xp
i.eninstalling 2 or more senscrs of the same model face-to-face or AC 2owire type
C 2-wii ¥

araflel separaie by the distance specilied in the following tabie 1o
svontinterlerence. '

R Face-to-faze (mm min ) ‘ Parabal (men 0 ) ' R
~. - ‘ [ OO 2-wire iy
. " famt
=L e 1 F? '? i 35 Lo
j i fre (ki : .
T ) ! AR
23 i 23 !
i ; 32
i 20 ; 43
100 ico
Je1OBM 25 iR
V-112M, Ev-T1204 30 22 wire type (EV bcnes)
¥-118M, EV-18M a8 /IS connected s lhc load, confi
V-135HY EV-30M 100 50 '

oy hr. o
IS

-. 1
S I
e
L B R E
1
| .
Noto tha' iz 't-cw'cunprotucf ¢ 3
RaWET SUpply s 85 VAL ¢rieus.
T ute) FEc¥To 03 S A T S A A T T 3

tzided ype

0% 3-wire l‘;pn

EZ 2‘1 ; BZL-1%

: ey 20

o jim) ! 7 7 7

B S B a1

f Body diameter M3 o 8118
Tirgad pitch i H
"E_" Wigin or6ss fal () 12 I3
Rui thickness {mm) 3 ! 4
Catle length (m} Z } ¢
s - ! 7(}}.};M|amblﬂr[s|}m) 4 | B

f Yre wirg ) Ax G5 mmi i

| :‘\_a diameter {ram}
LRFHIA

Xl \r i
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i ong-distance, Separate-amplifier
Proximity Sensors
A detecting distance twice that of conventio-

nal proximity sensors. Wide range of seinsor
head types available.

¥
FealUres B i oot o et o i 2 e AT A AN
Long detecting distance 17 models of sensor heads avallable
By separatng the g'zctronic circult from the sensor head the detect ting Sensor hieads arg available in sizes ranging from 2.8 mmin 90.0
cistance of me £5 serigs proximity senser has increased to twice that in diamatar.
of the se':’-contai:“:: cmxmntv SENsor. . .
« Frotecied cat
Alarm oufput 1‘.0\;‘
'T:w 14.".: :,“»,;.' nmcatss a break in the sensor cable (ES-320C1 mi- ne sensor ceble

Lo down time

> The £S =

[l

gr ing
fon g

o Senssr posi-

nates the need
seiup. You CeEn E

adiust tna da distance using . o fral )
the trimmer xr armpplilizr aiter the PR The smaliest BES senaes proximily
SONS0T head is installed. OCOCC — - s0050r, with & y dafmmin s
« The ES series has a srall hysteresis, enabling detection of height iamnchar, offers tho maximen gotecs
differance for minuiz largets. The ES series can be used © count gdistance of Tingr ! - - ——
targets by deteclng the minute unevenness of COmmuOu’ly maoving e
objents. ; - ¢ : : ;

Dust cover ( S-X38) !
The ES serizs is equipped with 2
dust cover to protect the ampilfier
and kesp t\,l= an, The dust cover
13 hingss so it remains on the am-
ohificr when opcn;rj or closed.

Sensitivity adjustment trim-

mer can be turned by hand.

{ES-X38)

The sensitivity adiustmernt trimmer
can turned by ha :i allowing guick
adjustment when nacassary.

Totion s o trademnre of Sde Font i

S Y AL (e e g

Applications §TEIIIIIIETT I T

| - I
| .

i @—3 el (Z‘)a\ ]
T

l

Deteclion £ rmg ‘nsemon Chec! 17"Iernm Lation <

At:n',-‘E i Tha ultm sl i

Cegnftr veral 5onsor heasds o he -
e o H\L'-u(: SEnsOn e \r1“ AT T BRI T

LNy treting disia i

form the o




LA fridialaliin g, o

j!Jc;i‘! Labhr Thad pAMTR RS v J AT A L Y

R L. L

ection Chart [T IR AR - e e e L AT W T
sor head
Typs Size Shape ! tedel |
. ; ) i '
. 2.8 mm dia, - . 1.2 mm f EH-202 :
. [N [ 1
: Cylindrica! 3.8 nun dia, ! Zim :

5.4 rn dia,

: Cylindricat, with ¢piral tube

5.4 mm dhia,

- i £

Cylindrizal

8 mm dia.

i S—

(2

- ———

Cylindsicat, with spirai tubz

B mm dia.

T ey

Ay

it

Smm

i
i
i
j Threaded, il-resistant

M3

Threadod

MG

{ Threaded, with spiral lube MiQ ; (e . Mt !
‘ i B i :
! i
Threaded Mi4 tigh T !
- i ,,, _ i
Thin t=4 8 mm o BRI i
F _ .
' i
Cylindrical 2.8 mm dia s - v !
L - - ; S ;
s : L ‘-
145 em dia [Lﬁ‘p P L AL e :
l B
i
22 mm dia.
i
Cylincrical, threaded — - ]
‘ i
! 30 mm dia. Zi I
: ; ) N
| ; |
anmmdia. i
O H
Cylingiical 90 mm dia. e
: | ;
iplifier
Shape’ Fower supply Output : Guloutm tady i
' ) 1
1010 28 VDC NEN open-celigator 2C0 mA 20V mom P ROMC cal ! !
! i
e e - - . I B
: |
8510 115 VAC Thysistor output 173 VAC, & to 30 NPT wTn 1ol !
| | f
121024 ¥DC WAN open-coltanior 100 mA (A0 e, Dot 5
% e e - . R
[ , N
t R
i
! 85t 240 VAC ,
16 penant dues nol comply wath EMC trective.
b6

—- KEYENTE



stance, Separate-amplificr Proximity Sensors

LI R T A Rt A T T

Shicided
Cylindrizal Threaded
EH-302 EH-303A EH-oOE: ‘ D~. 308 PH 1 O EH-114
Stable detecting range O0to 0.6 mm | Oto 0.8 mm D102 mm
"b1aximum cetecting distanse 1.2 mm 2 mm

Eéutectab!e object

Standard target (iron, t=1 mm)

Rupeatability

Hysteresis

rTcrn_mer.’ﬂure. fluctuation

I Enclosure ratin ! T
] Arnbicnt temperature !

s and 3- mt:'I

!F\p;:.'ox 299 |Aﬁprox 3\, Gl

rnc.usure rating

Shiclded; Spiral tube

Cyimdncal
Er-3085

Gl 2 mm

i Threacod
i EH-1165

ERGRY

Cperation temparaturg

Relative humidity

”;.‘-'eighl (including nuls
ahd 3-m cable)

Approa. it g |

Weight

Amplifier
Type ' _
todet E ES-32D0C
Power supply ! Rip;:i‘;_\o(;?p?ﬁ 1\‘;\fmax.
' A - 1 !
Currentipower con- | 18 A max,
Response fime i T
Temperature fluctuation !
Sensitivity adjustiment }
Qgeration mode i
Ir cicater ! .
nPnN opencollector. ;
Controt output ! 200 mA (40 V) max. 1
. . Residual voltage: 1V max. o
Disconnection alarm 1 NPMN open-coliector: 100 mA ( 0 Vi . : ~ ‘
output | Residuai voltage: 1V max. : ]
!;;?Da)kage current {OFF ti- % o | 00 A Ty 1
| Ambient lemperature o i o J
Relative humidity - o - 7 - J
I
!
|
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Long-distance, Sep:

T

tecting distance vs. sive and material of target {Typicat)

R N S
g aedu L e X [

ints on Correct Use 7777770
auntin g
Cyii
Secu @
from the tp

(Y
LA serew 2t an
toning torgua: 2

osition 3 mm of Mo
Nm (2 Kgleam) max )

5o .

Threaded type
When mounting the threaded-type senser higad, do not fighten be-
yond the torque specified in the following table.

Mol : _Tightening tarque

EH-1C8 8 rim (%1 ox. 80 ket cmy max
10 Mm (approx 100 kc' oMy

20 N fappiox. @00 kgt oy e

A0 wnt




tl Long-distance, Separate-amplificr Proximily Sensors L o

intzrierence Sensor cable connections

0 instaling 2 or mors sensors of the same mortel face-to-face or

sepaiate by Ihe distance specified in the tolizwing labie to antry o1t sorewe (2] connnct o
: Nz i e screw (3,
.
| Faza-to-face (mm min.) Parallel (i mind) it
. - JEN o

e
ioedel T R -
——e . ————— e Ve
ZH-302 . 24 —
TH-3C3A i sracs renuhd

Mo space reguined

EH-305{S)
"EH 308(S}
EFL110(5)
EH-114

EH-614A ;

No space required

35 (no spacea requred)

39 {no space reguired) s Forconneotions to tho EH-A22/420/40/27070 novang
rore information.

Mounting/dismounting the amplitier unit oo DIN ra

mouniing hracket

[

84 (no space requi

1
P
I

Cr

-

Mo spnoe rogil

s aopy when the rimmer 1§ turmsd o its op-

deteciion. The figuras in parcnihasos
werference prevention adaptar iy oo
sor head (Except for £5-X38) Co
nformation.

Amplifier unit {(E3-X38}
Sznsor cable end treztment

How to use the attachod sticker

cernnon eanrer S e e

T Fold back the shiglded cabie over the sheath.

Dimensions [ T

Sensor head X

EH-302 £1.305. e

Y
A TR 00 R R T
': i
- " R
v s v i N <5
ca i G2 roaxdl oo
EH-303A
EH-302S
-3 e WG . . i | B

£H-305
CH-T02
EH-3055 - i N




Metal Passage Confinmation Seosor

—

JR—

Sﬂecit‘ications [

PR, PN

Connaciicns
TA-340

By songitivi)
fine-a

NPN Opon-coli
Valage culpul e L
L0 sV omax, (whon olyoct s doeloctod) ) '
Ho12 V (when objeol is 0ot detacto)
] On
! Quiput rosis

[ T S

| Relay contact DPET 250 VAC 2 A, On

1ms

i Solid-sta
rﬁciay caniact 1Coms

44 ms (conact oulput only)
1101200220240 VAS 230%,
5 VA max.
g0 +30°C
3540 85%
S Hz, 1.5 mm double amplitude in X,
and Z diections, 2 hours respectively
eight Apgrox, 330 g
1 NPN outpul can easily be converted to FNP output by connecting
the cptional OP-3148 FNP Qutput Convertar.
2. Control oulput: Both the solid-staie and contact outputs of the am-
plifier are cne-shot signals; ihe signals turn on as the object enters
the sensor head.

visration

Dimensions T AN . ol
Sensor head (with 3-in coaxial cabie)
TH-305 : TH-310 TH-315 TH-320
Sunine b v bt O R e
. L ) i ! ' o _’ ,
. il ; ) -t
\, T L . B
T S i“ — - - -
TH-105 TH-1G7 T
Co VTN T )
1.‘ . r:,,f"“'J v
mib e )
TA-340
L [*-,:"1 ——e— Y, o
ws : k
3 —: B } K [ o
i
L BN .
T : -




