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1.INTRODUCTION:

Automationisthetechnologybywhichaprocessorprocedureisperformedwithminimal

humanassistance.Automationorautomaticcontrol,istheuseofvariouscontrosystem for

operatingequipmentsuchasmachinery.Everyindustryisworkinghardtoimprovethequalityof

the finished product..Atthe same time Itsaim isto manufacture the productin most

economicalway.Thisledtouseoftwowordsmechanisationandautomation.

2.Mechanisation:-

Mechanization istheprocessofchanging from working largelybydoing thatworkwith

machinery.Buttheprocessiscontrolledandmonitoredbyhumanonly.Mechanisationrefersto

semiautomaticmachines.Itisprimarystageofautomation.

3.Automation:-Theterm automationmeanshigherdegreeofMechanisation.Itrepresentsa

processlikematerialhandling,materialprocessingorinspectionareperformedautomatically.

InthisOperatoronlyhavetoinspectthemachineandcanoperateseveralmachinesatatime.

Automationinindustry
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3.1NEEDOFAUTOMATION:-

1.Increaselabourproductivity.

2.Reduceproductioncost.

3.Improvelaboursafety.

4.Improveproductquality.

5.Reducemanufacturingleadtime.

6.Producingcomplexproducts.

7.Reducelabourcost.

3.2BENIFITSOFAUTOMATION:-

1.Increaseinproductivity.

2.Humanfatigueisgreatlyminimized.

3.Goodqualityofproductisobtained.

4.OneOperatorcanoperatemorethatonemachinesimultaneously.

5.Thecomponentsproducedareuniform.6.Lessfloorspaceisrequired.

3.3CLASSIFICATIONOFAUTOMATICMACHINE:

Automaticmachinesareclassifiedasfollows:-

1)Magazineloadedautomaticmachines:-

Theseareusedtomachinetheworkpiecesintheform ofblankswhichhavebeenproperly

machinedtoappropriatedimensionspriortofeedingthem totheautomatics.

2)Automaticbarmachines:-

Theseareusedformachiningworkpiecesfrom barorpipestock.Itcanbefurtherclassified:-

a)singleSpindleautomatics.b)Multispindleautomatics.

3)Automatictransfermachine:OnthismachinesanumberofOperationsarecarriedouton

theworkpiece.Hencenumberofmachineheadsarearrangedandworkpieceismachinedin

sequencefrom firsttolaststation.
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4.SINGLESPINDLEAUTOMATS:-

Machine used foroperating single componentbata a time are known assingle Spindle

automats.SingleSpindleautomatscanbesaidtobethedevelopmentofCapstanandturret

lathe.Theycanbefurtherclassifiedas:

1)Automaticcuttingofmachines.

2)Swisstypeautomaticscrewmachine.

3)Turrettypeautomaticscrewmachine.

4.1)AUTOMATICCUTTINGOFMACHINE:-

Thesemachinesareusedtoproducesmallworkpiecewhicharesimpleindesignof.Theyare

primarilyused forturning,facing,cutting ofOperations.Thesearecapablemachining of

workpieceofsmalllength.
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4.2)SWISSTYPEAUTOMATICSCREW MACHINES:-

Inthismachinethetoolarefixedandheadstockismovable.Thebarstockarefedforwardby

movingheadstockagainsttheturningtool.Thismachineisusedforprecisionturningofsmall

parts.

4.3)TURRETTYPEAUTOMATICSCREW MACHINES:-

Inthismachinethetoolisfixedandtheheadstockismovable.Thismachineisusedfor

machiningcomplexinternalandexternalsurfaces.Atatimeseveraltoolscanperform asetof

Operation.
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5.TRANSFERLINE:-

Anautomatedflow lineortransferlineconsistsofseveralmachines/work-stationslinkedby

workhandlingdevicestotransferlinespartsautomatically.Therawworkpartsenterfrom one

endandareprocessedsequentiallyatvariousstationsandfinishedpartcomesoutofotherend

ofautomatedflowline.IneverycycleoftransfermachineOnecompletepartisproduced.

Forexample:-Automobileassembly,aircraftIndustry.

5.1ADVANTAGESOFTRANSFERMACHINES:-

1.MaterialhandlingisfastandAutomatic.

2.Lessfloorspaceisrequiredasmachinesarearrangedinsequence.

3.Lessnumberofoperatorisrequired

4.Greateraccuracyofpartsisobtained.

5.2DISADVANTAGESOFTRANSFERMACHINE:-

1.Averyhighinitialinvestmentisrequired.

2.Wholesetupistobechangedifthecomponentsdesignchanges.

3.BreakdownOfonemachinewilltemporarystoptheproduction

4.Thesystem isuneconomicalforsmallquantityofproduction.

5.3TYPESOFTRANSFERMACHINES:-

1.In-linetransfermachines.

2.Rotarytransfermachines.

3.Drum typetransfermachine.

1.INLINETRANSFERMACHINE:-

Inthistypeoftransferlines,themachinetoolsarearrangedinastraightline.Butifthefloor

space isless,then variousgeometricarrangementslike L type,C type,U type,square or

rectangularareusedtoarrangethemachineheads.Thepartstobemachinedareconveyed

alongatrackonthebedeitherwithorwithoutuseofholdingfixturecalledaspallet.Ituses

chain orconveyorbeltto transferthe workpiece.The workmaybe loaded manuallyor

automaticallyonthemachine.
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2.ROTARYTRANSFERMACHINE:-

Inarotarytransfermachinetheworkpieceistransferredalongacircularpath.Thistype

machinecarriesaroundtable,Whichrotatesaboutaverticalaxis.Anautomaticindexing

mechanism underthetableindexesthetableatequalinterval.Themachineheadsarearranged

atequalintervalaroundthetable.Theworkpieceisloadedorunloadedfrom samestationin

whichsimpleornomachiningOperationstakesplace.Itisusedwherelimitedfloorspaceis

availableandthenumberofrequiredmachiningstationisfewaround8to10.
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3.DRUM TYPETRANSFERMACHINES:-

Indrum typetransfermachinethecomponentsaretransferredalongacircularpathsimilartoa

rotarytransfermachine,insteaditCarriesadrum mountedontwotrunnionsandrotatesabout

ahorizontalaxis.Theworkpieceisloadedandunloadedatasamestation.Thefixtureswhich

holdstheworkpiecearearrangedonthedrum.Thestationonthebottom ofthedrum isknown

asidealstationbecauseitisnotpossibletooperateatoolduetolackofspacethere.An

automaticindexingmechanism isprovidedtoindexthedrum atequalintervals.Itisusedwhen

lessfloorspaceisavailableandmachiningOperationstobeperformedisfew.

6.CONTROLSYSTEM:-

A System isa combination orarrangementofdifferentphysicalcomponentsthoseacts

togetherto achievecertainobjectives.A controlsystem manages,commands,directs,or

regulatesthebehaviorofotherdevicesorsystemsusingcontrolloops.

Examplesofcontrolsystem:-

Controlsystem isusedeverywhere.somebasicexamplesaregivenbelow.

1.Automaticpackagingmachines.

2.Trafficlightcontrolsystem.

3.Refrigerators.
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4.Automaticwashingmachines.

6.1ELEMENTSOFCONTROLSYSTEM:-

Thebasicelementsofanycontrolsystem isgivenbelow:-

1.Processorsystem

2.Measurement.

3Errordetector.

4.controller.

5.Controlelement.

1)Processorsystem:-Itisasimpleorcomplexassemblyofvariousphysicalcomponents.

ManyvariablesmaybeinvolvedinprocessandItmayberequiredtocontrolallthevariablesat

sametime.

2)Measurements:-Inordertocontrolthesevariables,wemusthaveinformationaboutthe

variablesitself.Suchinformationcanbefoundbymeasurementofthevariables.Various

measuringsensorsperform thesemeasurements.

3)Errordetector:-Thedifferencebetweenactualvalueandsetpointvalueisknownaserror.A

comparatororerrordetectorisusedtocomparethesetwovalues.

4)Controller:-Thecontrolleriscalledbrainofcontrolsystem.Itreceivemeasuredvaluefrom the

errordetectorandcompareitwithactualvalue.Ifitfindsanydifferencebetweenthetwovalues

thenit'ssendssignaltothebringSetpointvalue.

5)ControlElement:-Theyarealsocalledasfinalcontrolelement.Theyareusedtotakeaction

forimplementingthedecisiontakenbythecontroller.
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6.2TYPESOFCONTROLSYSTEM:-

1)Closedloopcontrolsystem:-

Theclosedloopsystem hasafeedbacksystem tomonitortheoutputofthemotors.Closed

systemsarealsoabletocorrecterrorsinposition,velocity,andacceleration,andalsofaultthe

system iftheerroristoolarge.

2)Openloopsystem:-

Openloopreferstoasystem wherethecommunicationbetweenthecontrollersystem andthe

motorisoneway.

7.LIMITSWITCH:-

Alimitswitchisamechanicaldevicethatrequiresthephysicalcontactofanobjectwiththe

switch'sactuatortomakethecontactchangestate(open/closed).
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Thefunctionoflimitswitchesare:-

1.Tocontrolthemovementofamechanicalpart.

2.Toindicateanendoftravelortopreventtravellingtofar.

3.Toprovideafunctionofbreakingelectricalcircuit.

Typesoflimitswitches:-

1)Momentoryorspringreturnswitch:-Thisswitchesreturntothenormalstateassoonasthe

actuatorpassesit'sreleasepoint.

2)Maintainedcontactswitch:-Thisswitchesremaininthetriggerpositionaftertheactuatoris

releasedandneededtoreset.

8.PROXIMITYSWITCHES:-

Theproximityswitchesallow theusertodetectthepresenceofmaterialwithouthavingany

physicalcontact.Proximityswitchesopenorcloseelectricalcircuitwhentheycomewithinthe

certaindistanceofanobject.

Functionsofproximityswitches:-

1.Tomeasurethepositionofthemachinecomponents.

2.Tofunctioninsecuritysystem application.

TypesofProximityswitches:-

1)InfraredproximitySwitches:-

Itincludesalightsource,andasensorthatdetectsthelight.Thesesensorsdetectobjects

directlyinfrontofthem bythedetectingthesensor'sowntransmittedlightreflectedbackfrom

anobject'ssurface.

2)Acousticproximityswitches:-

Itusesatransducertotransmitinaudiblesoundwavesatvariousfrequencyatapreset

sequence.Thentheymeasurethetimethesoundtakestohitthenearbyobjectandreturnto

thesecondtransduceroftheswitch.

3)Capacitiveproximityswitches:-

Itcandetectbothmetallicandnon-metallictargetsinpowder,granulate,liquid,andsolidform.

The capacitive proximitysensors use the variance in the capacitance ofthe sensorto
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concludedthatanobjecthasbeendetected.

4)Inductiveproximityswitches:-

Itisusefultodetectthemetallicobjectwhichispresentnexttotheiractiveside.Thissensor

operateundertheelectricalprincipalofinductance;whereafluctuatingcurrentinducesan

electromotiveforce(EMF)inatargetobject.

9.Differencebetweenlimitandproximityswitches:-

LIMITSWITCH PROXIMITYSWITCH

1.Thisrequiresphysicalcontactbetweenthe

targetobjectandswitchactivator.

2.TheyarecomparativelyslowinOperation.

3.Itiselectromechanicaldevice.

4.Thelimitswitchchangesitsstatewhenthe

objectreachestheendofitsrange.

5.Sinceithasmechanicalpart,itwearovera

periodoftime.

1.Proximityswitchallow theusertodetect

any materialwithout having any physical

contact.

2.TheyarefastinOperation.

3.Itiseitherinfraredormagneticdevice.

4.Theproximityswitchchangesitsstatewhen

anyobjectgetswithinaspecificdistanceofits

range.

5.ItdonothaveanyMechanicalpartsitis

goodfordirtyandwetconditions.

10.INTRODUCTIONTO PLC:-

Aprogrammablelogiccontrollerorprogrammablecontrollerisanindustrialdigitalcomputer

thathasbeendesignedforharshconditionsandadaptedforthecontrolofmanufacturing

processes,suchasassemblylines,roboticdevices,oranyactivitythatrequireshighreliability,
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easeofprogramming,andprocessfaultdiagnosis.UnlikegeneralpurposecomputersPLCis

designed formultipleinputand outputarrangements,extended temperature,Immunityto

electricalnoiseandvibration.APLCisanexampleofrealtimesystem sinceoutputresultmust

beresponsetoinputc

10.1BLOCKDIAGRAM OFPLC:-

ThebasicelementsofPLCare:-

1.Powersupplyunit.

2.Programmingunit.
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3.Processor.

4.Inlutoutputsection.

5.Housing.

1)Powersupplyunit:-Thepowersupplyunitprovidenecessaryvoltagetooperatethecircuit.

ThepowersupplymayalsocontainbatterybackupformemorydevicetoretaindataifanAC

powerfailureoccurs.

2)Programmingunit:-Theprogrammingunitisanexternalelectronicdevicethatisconnected

tothePLCwhenprogrammingOccurs.Itallowstheusertoenterdata,toeditandmonitor

program Storedintheprocessorunit.Theprogrammingunitcommunicateswiththeprocessor

unitbyusingadatacommunicationlink.

3)Processor:A processorisaComputerthatexecutesaprogram toperform aspecific

Operation.Itcontroltheoperationoftheentiresystem.Theprocessoriscomposedofmain

threeunits:

a)CPU:-ItisthebrainofPLC.Itiscomposedofmicroprocessor,whichisintegratedcircuitwith

tremendouscomputingandcontrollingcapacity.

b)ALU:-Thisunitperformsmathematicalcalculationandmakelogicaldecision.

c)Memory:-Theprogram andotherdatarequiredbytheCPUareStoredinthememory.

4)Inputandoutputinterface:-ThePLCisdesignedtobeconnectedtoindustrialequipment.

Thisconnectionisaccomplishedbymeansofinputandoutputinterface.Theinputinput

interfaceisdesignedtoreceiveprocessormachinesignalandconvertthem intoacceptable

form forthePLC.TheoutputinterfaceconvertsPLCcontrolsignalsintoaform whichcanbe

usedbyprocessequipment.

5)Housing:-TheequipmentsofPLCareinstalledinasuitablehousingtowithstandtheshop

environment.Theyareeasilyinsertedintothechannelsprovidedinthehousing.

ADVANTAGESOFPLC:-

1.PLCincreasesthereliability,flexibility,andaccuracyoftheautomationsystem.

2.PLChasalowercostassociatedwithitascomparedtotheotherautomationtechnology.

3.PLCsoftwarehasgoodcapabilitiesandflexibilityforprogramming.Even,youcaneasilymake

themodificationintheexistingprogram atanytime.
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4.PLCdoesnottakemuchspace.Itoccurssmallerinsize,especiallycompactPLC

5.Fastoperation (no booting time)are the mostimportantadvantages as compared to

alternativetechnologies

6.PLChaslowmaintenanceassociatedwithit.

7.InthePLCsystem,werequirelessandsimplewiringascomparetoteothersystems.


