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Abstract-Turning,milling,anddrilling,amongotheroperations,areperformedonconventional
lathesin small workshopsorindustries.These operations are being performedby newmodern
technologiessuchascomputer software,hardware,andfirm waresinindustrieson a dailybasis.
CNCmachinesarerequiredforgreateraccuracy andsuperiorfinishing. Asaresult, CNCmachines are
becomingmoreimportant these days.This is beneficialto modernisedindustrialization.As a
result,wemustuseretrofittingtoconvertourtraditionallatheintoasemi-automaticCNCmachine
forthismodernization.Asaresult,thisresearchpaperinvestigateshowto retrofitaconventional
lathetobecomeasemi-automaticCNCmachine.ltisusedforthispurposebyreplacingandadding some
parts to a conventional lathe..

1. INTRODUCTION-

Retrofittingissimply theaddition ofnewtechnologyto anold technologysystem inorderto
improveitsefficiency. Whenretrofittingatraditional lathe, there are primarily two factors to
consider.Thefirstisto designandprogrammeamodel toconvert atraditional lathe toasemi-
automaticCNCmachine usingcomputer softwareandhardware.Theother isto reduce costs by
convertingittoamoreaccurateandefficientsemi-automaticlathe.Whenwesayretrofitting,we
meanupgradingtoanewtechnologyorversionofamachineorcomponent.However,wewantto
usethisterminlathemachineswhenweareintheprocessofreplacingtheCNC,servo,anddrive system.
Other goals of this semi-automatic CNC are:

1. Toincreasedproductivityandincreasethecontrolofmachine.
2. Thesuperior repeatability.

3. Toincreasedgeometricalaccuracyand smoothfinishing.

4. Toreducethemachinedowntime.

5. Alsoeliminateadditional cost oftooling.

6. Andtheadditionalupgradationislessexpensive.

Whenallconditions,suchasfinancialandnon-financialbenefits,areconsidered,theretrofitmakes sense
for the business. Retrofittingalathe isthebestlow-cost solutionfor improvingthe
performanceofanoldermachinetoolwithgooddimensionalaccuracyandatalowercost.Machine
remanufacturing entailsrepairingand replacing oldcomponentswithnewcomponentsthatmeet
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new feature specifications.ltisdone asif themachine is completely disassembled,cleaned, inspected,
tested, repaired, andpainted. Electricalsystemsareupgradedduring this process.
Additionally,somechangesinmechanicalcomponentsorpartsaremadeforthepurposeofnew
applications or work as required.

2. ProblemStatement—

Thegoalofthispaperistoconvertatraditionallathemachineintoasemi-automaticCNCmachine,
therebyimprovingtheflexibilityofthetraditionallathemachinewhilealsoimprovingaccuracyand
finished product efficiency.

3. LITERATURE REVIEW-

1. InternationalResearchlournalofEngineeringandTechnology(IRJET),Volume3,Issue6,
June 2016

EnhancementinConventionalLatheMachine
H.A.Pagar,D.C.Jadhav,S.M.Mandalik,H.S.Patil, K.U.Shinde
DepartmentOfMechanicalEngineering,SIEMMahirawani,Nashik,Maharashtra,India

The cost of anenhanced lathe machine isreduced byabout four timeswhencomparedto the cost
ofaCNCmachine.Therepeatabilityanddimensionalstabilityofthemanufacturedpartareachieved due to
thehighaccuracyofthe jobmanufacturedinthe enhanced lathemachine.The improved lathe machine
ensuresthatall workpartsare ofthesame high quality, resulting in shorter lead times. It is safer to
work on a machine that has been enhanced

2. International Journal of Engineeringand Technical Research (IJETR), Volume-8, Issue-12,
December 2018

ConversionofaconventionalbenchlathetoCNCmachine
PerryS.Koradiya,AmanH.Kania,HemanshuS.Vankhede,ParthA.Patel,ChinmayK.Desai

ThemachinefunctionsasaCNCtrainerforteachingbydevelopingautomationinatraditionallathe
machinebyretrofittingastepper-basedmethod.Inaddition,themachine'scostisreducedbyabout four
times compared to the original CNC trainer.

Becausethe automationofthe newly developed Converted Bench latheisaccomplishedby
replacingor removing components from a standardlathemachine,the setupcost is higher thana
standardlathemachine,buttheproductionrateissignificantlyhigher.Asaresult,it'sidealformass
production.Becausetheaccuracyofthejobmanufacturedontheconvertedlathemachineishigh,
themanufacturedpart'srepeatabilityanddimensionalstabilityareachieved.Finally,somecomplex jobs
thatcannot be completedona traditional lathe machine can becompletedon a newly developed
retrofitted lathe machine.
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3. InternationalEngineering Researchlournal(lERJ),Volume3lssue3

ConversionofaConventionalLatheintoSemi-Automatic CNC
RoshanN.Shirke,MakarandBKhalde,DevangM.Prajapati,PunamS.Tonde,ProfL.M. Rathod
StudentsandProfessorofMechanicalEngineeringDepartment,JSPM’SBhivrabaiSawantInsti
tuteof Technology and Research, Wagholi, Pune, Maharashtra, India

We increasedthe production rate by retrofittingthe conventional lathemachinewith asemi-
automaticCNC,comparedto the previousproductionrate.lt will also besuitable for mass
production.Skilledlabourisnotrequiredforthejob.Thedangertotheworkeriseliminatedbecause
weusecomputerisednumericcontrol.Dimensionalaccuracyisfarsuperiortothatofaconventional lathe.lt
isuser-friendlybecause it isguided by pre-programmed codes.This retrofitted semi- automatic CNC
costs four times less than the market CNC.

4. InternationalResearch]ournalof Engineering andTechnology (IRJET)

Volume, 7 Issue 3, March 2020

STUDYON COMPUTERNUMERICAL CONTROL(CNC)TECHNOLOGY
NairutyaPatel,

Student,MechatronicsEngineeringDepartment,

GHPatelCollegeof Engineering& Technology,VVNagar-388120

At the same time,CNCmachines have advantagesanddisadvantages.If weare doing mass
production,we shouldonly use CNCmachines insteadof traditionalmachines. Because CNC
machineshave ahighinitialcost, theyareonly reliable for mass production. Ifcost isa constraint,
a conventional machine is preferable for low-production and small-scale industries. The
initialcost of a CNCmachine ishigh, but once installed, it will provide continuous production
for a long time if proper environmental conditions are met.

4. METHODOLOGY -
SelectionofMotors:

StepperMotors:-

A steppermotor iselectromechanicaldevicewhich convertsthe electrical pulses into the discrete
mechanicalmovements.Theshaftorspindleofasteppermotorrotatesindiscretestepincrements when
electricalcommandpulses are appliedto it inthe propersequence.Sohere twotypes of motors but
here select the steppermotor over the servo motor because theyare more expensive
thanthesteppermotors. Andalso not suitable forhazardousenvironment.Ratherthanservo
motorssteppermotorsarenotsoexpensive,simpletoconstructandmainimportantthingitcanbe use in
any working environment.

Selectionofsteppermotorofspecificationsasbelow:
1. Nemal?7

Maxtorque=4.5kg-cm=0.441N-m
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TorquerequiredforX-axisleadscrew=0.38N-m

Nemal7shouldbesufficientfortheoperation,buttheback-forceandthethrustexertedbythe tool
andworkpiecemakes it unfavourable to use.So,to avoidthismishap, we took amotorof higher
specification for our research.

2. Nema34
Maxtorque=42kg-cm=4.1N-m

TorquerequiredforX-axisleadscrew=0.38N-m

SoNema34motorissuitableforXaxismovement. Stepper
Motor Control Circuit

e In this, we have useda bipolar steppermotor. Hence, we used theMotor DriverPIC
16F887A,whichisanH—bridgetypedriver.Sinceitisabipolarsteppermotor,thereare only 4
wires we need to connect.

e So,connectthetwowiresfromonecoiltooutputsland2of16F887Aandtheothertwo wires
from second coil to outputs 3 and 4.

e Thedinputsofthel6F887AMotorDiverlCaregivenfromArduinoUNO.Soconnectthem to any
of the4 digitall/O pins (here,weconnectedthem to pins2,3, 4and5of Arduino UNO).

e Understand thepower requirementsof your steppermotor and provide necessary power
supply.Wrongpowersupplywouldpermanentlydamagethemotor.Thecontrolofstepsis
donewiththehelpofcomputerusingserialmonitor.So,makesurethattheRXandTXpins
oftheArduinoarenotusedasdigitall/O.Alternatively,wecancontrolthestepsorrotation of the
motor.

Thecontrolofstepsisdonewiththehelpofcomputerusingserialmonitor.So,makesurethat
theRXandTXpinsoftheArduinoarenotusedasdigitall/O.Alternatively,wecancontrolthe steps or
rotation of the motor.

EstablishingRetrofittinginConventionallLathe
Procedure:
1. Buyingallelectronicpartsfrommarket.

Theelectronicparts are likestepper motors,stepperdrives,
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(Fig.1) (Fig.2)

(Fig.3) (Fig.4)
2. Disassemblingconventionallathe.

Thelathemachineisdisassembleaccordingtotheretrofittingdefinition,meanstoremovesome non use
or non essential parts from the conventional lathe.

3. Designingnew mechanicalparts.

Designnewmechanicalpartswhichhavetobeaddedtoconventionallatheforretrofittingasper
upgradation.

(Fig.6)
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\ (Fig.7)
4. Assembling allthepartsandelectronicsdevicesatappropriatelocations.

Nowaftermanufacturingallthedesignedparts,assemblyoftheallpartstakesplace.Andtheall electronics
and mechanical components are attached at proper location.

(Fig.8)

5. Inspection ofthenewly developed retrofitted semi automaticCNClathe.

Inthisstep,checkallthecomponentsorpartsaretobeattachedproperlyandalignedtohemachine body.
Also checked the both screws slide properly by stepper motor or not.

5. RESULT:-

ThejoborworkpiececreatedontheretrofittedCNCmachineismoredimensionallyaccurateand
smoothfinishedthantheworkpiececreatedonaconventionallathemachine.Theproductionrate
anddimensional stabilityarealso satisfactory.Forstarters,theinstallationcostforretrofittingin
traditional lathes is high, but machine set up and down time are decreasing.

6. CONCLUSION:-

We increasedthe production rate by retrofittingthe conventional lathemachinewith asemi-
automaticCNC,comparedto the previousproductionrate.lt will also besuitable formass
production.Skilledlabourisnotrequiredforthejob.Thedangertotheworkeriseliminatedbecause
weusecomputerisednumericcontrol.Dimensionalaccuracyisfarsuperiortothatofaconventional lathe.lt
isuser-friendlybecause it isguided by pre-programmed codes.This retrofitted semi- automatic CNC
costs four times less than the market CNC.
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APPENDIX~-

Figureland 2:stepping drivers

Figure3and4:steppermotor
Figure5:Componenttobeattachedtothelathe machine

Figure 6: horizontal bar which acts as the resting plate for both, the
component attached to the lathe machine and the component
attached to the stepper motor

Figure 7: motor attached to the third component

Figure 8: Assembly
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