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-FlexiblemanufacturingSystem -

FMSmaybedefinedasasetofmachines,inwhichPartsare

transportedautomaticallyundercomputercontrolfrom onem /c

toanotherforprocessing.

Flexibilitymeanshowfastyoucanadopttochanges.

ThevariouscomponentsofFMSare—

I. MachineTools.

II. Controlsystem.

III. HandlingSystem

IV. Planningsystem.

V. CAD/CAM

Allthesecomponentshastobeproperlyarrangedandorganized

foritsfunctionality

I. FMSusesanoofCNCmachinesinwhichvariousm/ctools

hastobeusedseparatelyforitspastproduction.Typesof

tooldependontheproductionoperationwearedoing.

II. Controlsystem isthecomponentwhichcontrolsthemain

importantpart.Itguidestheoperationonvariousm/csto

producetherequiredpart.Itcontrolsthetool&workpiece

movement,flow ofworkpiece,& monitorstheirlocation

withinthesystem thoroughmaterialhandlingSystem.

III. Thehandlingpartisnotnecessarilyaseparateunit.

ItcanbeoperatedusinganindustrialRobotorapart

Changerwhichisanintegralpartofmachineitself

When partchangerisused thecostisverylow asit's

alreadyprogrammedwithmachine.Wedon'thavetousea



separatecontrolsystem andprogrammingprocedure.

Same programming is used forboth machine and part

handling.

IV. MajorIssuesforplanningcomeswhichpassantoperationis

tobecomeandwhataretheprocessingrequirementsfor

eachpart.Itdeterminesthesizeandweightofworkparts

alsodeterminesthesizeofmaterialhandlingsystem needed.

Productionquantitiesmustbedeterminedasittellsushow

manymachineswillbeaused.

Dependinguponnoofworkstationswehavetoarrangeall

thetoolsrequiredateachworkstation.

Wemustdeterminewhenit'sbesttochangetoolshowlong

thetoolcanlastbeforemaintenanceorwearout

FMSareveryversatileastheycanproduceaVarietyof

partsandareadaptablesincethesystem canbequickly

modifiedtoproduceacompletesetofdifferentpartsusinga

CNCmachine



WhatistheneedforFMS-

I. Itincreasesmachineutilizationduetominimum setuptime,

simultaneousWorkpartprocessing.

II. ReducesmanufacturingLeadtimeasnon-operationtimeis

drasticallyreducedduetosuccessiveworkstation.

III. Itreducesdirectandindirectlabor.

IV. Itprovidesaschedulingflexibility.

ThebestapplicationofFMSistheproductionofsmallsetof

productsusedformassproduction.

V. Italso increasesmachineefficiency& improvesproduct

quality.

VI. ItincreaseproductioncostRate.

VII. Itincreaseslaborproductivity&reducemanufacturingcost.



Unit6 CAD/CAM &CIM

DefineCAD,CAM,CIM—

CAD-ComputerAidedDesign.

CADcanbedefinedastheuseofcomputersystem to

assistinthecreation,modificationanalysisoroptimization

ofadesign.

CAM -ComputerAidedManufacturing.

CAM canbedefinedastheuseofcomputerSystemsto

plan,manageandcontroltheoperationsofàmanufacturing

plantthoroughdirectorindirectComputerinterface.

CIM -ComputerIntegratedManufacturing

CIM can be defined as the manufacturing process

approach of using computers to control the entire

productionprocess.It'sthecompleteintegrationofCAD&

CAM.



DifferencebetweenCAD&CAM —

Advantage

CAD

1.CAM istheimplementationor

computersintransforming

engineeringdesignintoend

products.

2.ItRequirescontroland

coordinationofnecessary

physicalprocess,equipment’s&

labor.

3.Itinvolvedgeometricmodel,

processplanningInterface

algorithm ,NCprograms,

inspectionassembly&

packaging.

4.Software'sinvolvedareSiemens

NX,powermillSolidcam.

5.ManufacturingTools+computer

=CAM

CAM

1.CADistheimplementationof

digitalcomputersinengineering

designandproduction.

2.Itrequiresdesign

conceptualization&analysis.

3.Theprocessinvolved3inCAD

aredefinitionofageometric

model,definition,Translator,

geometricmodelInterface

algorithm,designandanalysis

algorithm.

4.Software'sinvolvedare-

AUTOCAD,Autodesk,CATIA

inventor.

5.computer+designingsoftware

=CAD.



BenefitsofCAD

AdvantageofCAD

6.Minimizestherequirementof

hugenumbersofanexpensive

draftsmanindesigninga

product.

7.Itcanbeuseddirectlyinorderto

generatecuttingdataforCNC

M/C.

8.Scaling,Rescaling,modification

indrawing&modelsiseasier,

automatic,andaccurate.

9.Storage&retrievalofmodelis

easier.

10.Designdatacanbesharedin

computerizedmanufacturing

managementsystem.

11.Precise3Dmodelscanbe

examinedbeforemaking

expensivematerials.

12.Itincreasesspeedofproduction

&requireslesslabor.

13.Multiplecopiescanbestored

printedandsharedelectronically

whicheliminatestheneedfor

storinglargepaperdrawings.

AdvantageofCAM

6.Manufacturingrequires

minimum supervisionandcan

beaccomplishedduring

unsocialworkhour.

7.Manufacturingislesslabor

Intensive&saveslaborcost.

8.M/Careaccurateand

manufacturingcanberepeated

consistentlywithlargebatches.

9.Erroroccurrenceisnegligible

andM/Cruncontinuously.

10.Prototypemodelscanbe

preparedveryspeedilyfor

elaboratedinspectionbefore

finalizingdesignfor

manufacture.

11.Virtualmachiningcanbeused

toevaluatemachiningroutines

andoutcomesonscreen.



MainBenefitofusingCADistheeaseofmanufacturing.Itreducesthe

timerequiredforproductionplanning&alsoeasilyallocatesjobs.

Thecomputersystem consistofhardwareandSoftwaretoperform the

specializeddesignFunctionsrequiredbytheoperator.

CADhardwareconsistof3majordevices–

1.Designworkstations–

Itcommunicateswithcomputer'scentralprocessingunit.

ContinuouslygenerategraphicPagesandprovidesdigitaldescription

ofimage.Translateusescommandsintooperatingfunctionsand

facilitateinteractionbetweenuserandsystem.

2.DigitalComputer–

ThisusesahighspeedcentralprocessingunittoprocessCAD

operation.

3.OutputDevices–

Theseincludeplottersandprinterswhichgenerateoutputfrom CAD

system.

4.SecondaryStorage–

ThisincludesvariousStoragedevicesattachedtoCADsystem to

Stoveprogrammersanddatafiles.Storagemediumsare-magnetic

disc,magnetictapeexternalharddriveetc.

TheCADSoftwareconsistsofothercomputerprogramsto

implementcomputedgraphicsontheSystem plusapplication



programstofacilitatetheengineeringfunctionsofUserCompany.

ThemostpopularCADSoftwareisAutoCAD

BenefitsofCAD&CAM —

1.Itimprovesproductmanufacturinganddesignaccuracy

2.Designandmodificationofproductcanbemadeeasily.

3.Minimalerrorinpartprogramming.

4.Savesmaterial&machiningtimebyoptimizationalgorithm.

5ReducesLeadtimeandinprocessinventory

6.Reducesmaterialhandlingcost.

7ProductionscheduleisFlexible.

8.Betterengineeringdrawingduetouseofcomputers.

9.Assistanceininspectionofcomplicatedparts.

10.TooldesigniseasysoSavescost,

11.ProvidesincreasecapacityduetoreductioninSetuptimes.

12.Highequipmentutilizationandwastemanagement.

13.Qualityofproductishigh

14.Improvedengineeringproductivityandcustomersatisfaction.

15.Providesbetterandaccuratefunctionalanalysis,toreduce .

prototypetesting.



ComputerIntegratedManufacturing(CIM)-

CIM istheintegrationofthetotalmanufacturingenterprise
throughtheuseofIntegratedsystemsanddatacommunications
coupledwithnewmanagerialphilosophiesthatimprove
organizationalapersonalproficiency.

- CIM isthemanufacturingapproachofusingcomputer'sto
controltheentireproductionprocess.

- CIM isnotaproductthatcanbepurchasedandinstalledit's
awayofthinkingandsolvingproblems.

- Thisintegrationallowsindividualprocesstoexchange
informationwitheachotherofinitiateactions.

ThroughIntegrationofcomputers,manufacturingcanbe
faster&lesserrorpronealthoughthemainadvantageisthe
abilitytocreateautomatedmanufacturingprocess.

- CIM isthecompleteintegrationofCAD,CAM,CNC,DNCand
FMSetc.

It'istheunionofhardware,Software,databasemanagement
andcommunicationtoplanandcontrolproductionactivities
from planning&designingtomanufacturinganddistribution.

- CIM areusedforhighvolume,highlyStandardized
productionwheremassproductiontechnologyisemployed.
ItalsoproducesSmallerandeconomicallyviablebatch
production.



CIM Systemshavefollowing3principalelements.

i. Computercontrolcomponent.

ii. MachineToolcomponent.

iii. Materialhandlingcomponent

i. Thecomputercontrolcomponentusesstoreddatafilestocontrolall
aspectofSystem operations.ThevariousdatafilesassociatedwithCIM
systemsare

a.PartdataFile.

b.RoutingdataFile

c.PartproductiondataFile.

d.WorkStationdataFile.

e.Totalusedatafile.

UsingthisdataFilesthecomputercontrolperformsvarioustaskslike
program Storage,distributionofToolsandequipmenttoworkStation,
System performancetoollife.

ii. MachineToolcomponentconsistofNOOFCNCmachinesrequiredfor
machiningdependinguponproductionrequirement.

iii. Thematerialhandlingcomponentmovesworkpiecefrom workStation
toanotherworkStationanddothesettingateachStation.Thesystem
whichmovespartsisconsideredasprimarysystem orconveyorsystem.
Thesystem whichorientsthepartsisknownasecondarysystem.It
takesthepartsofprimarysystem placesthem onM/Calignproperlyq
removethem afterprocessing.



BenefitsofCIM —

1.ImprovedcustomerService&poorquality

2.Shortertimetomarketwithnewproducts.

3.ShooterFlowtime

4.Shortervendorleadtime.

5.ReducedinventionLevel.

6.Improvedscheduledperformance.

7.GreaterFlexibility&Responsiveness.

8.Improvecompetitiveness.

9.Towertotalcostofincreaseinmanufacturingproductivity.

10. Shootercustomerleadtime


