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Abstract: AdvanceMiniComputerNumericControlMachine’isaspecialiseddevice
derivedfromtheconceptofComputerNumericalControl(CNC)whichwasinitiallym
anufacturedtocontroltheenginemovementandisanversatiletypeofSoftAutomatio
nanditsapplicationscoverseveraluses.Notwithstandingmechanisation,CNCgives
thecapacitytomanufacturecomplexpartsthroughtheexactcontrolofinstruments.Su
bsequently, CNCcanbeappliedtoanassortmentofmachinesandisautonomousofthe
machine'scapacitylikecutting, printing,orsomethingdifferent. Hence,thismachi
necanbeusedtomanageformattedsoftwareorcomputercomponents. TheusageofCN
Cmachineisexpandedquicklybecauseofthedevelopmentofinnovationinventures.D
uetoitsautomatedmathematicalcontrol,thedemandforthemachinehasrisen.Butwith
thiscomesthehighcostandthedifficultconstructionforthesame. Thispaper,tellsthebe
stwaytohandilyfabricateyourownminimaleffortAdvanceMiniCNCMachinebase
dontheopensourcehardwareandsoftware. Apenistherewhichisconnectedwith -
axisandZ-
axisisusedtohelpthepenmoveupanddownaccordingtothegivenguidelineswiththehe
IpofanG-code. Thereafter,thisG-
codeshipsofftheregulatorandtheregulatororderstheenginestomoveinadesigned
way. Thus,themachinewilldrawpicturesonpaper.Withtheheadwayofinnovation,int
erestinautomaticmachinesinAcademicsandLaboratoriesisquicklyincreasing. The
minimaleffortproductionofPrintedCircuitsheets(PCB)hasbecomeafundamentalw
antingadgetresearchcentres.Hence,wewillbuildareasonablemodelofanAdvanceMi
niCNCMachinethatcandrawandorganiseacircuitoutlineoradesignonPCBs.

Keywords:ComputerNumericalControl(CNC),G code,MicrocontrollerUnit,ArduinoUNO, IDE.

1.Introduction

ComputerNumericalControlcanbeviewedasamethodformakingamachineworkusi
ngdiscretemathematicalqualitiestookcareofintothemachine. Themachinebasicall
ygoafterapredeterminedgroupingofmachiningtasksattheforeordainedrateswhichi
sthoughttobeimportanttocreateaworkpieceofthecorrectshapeandsizeandconseque
ntlyasindicatedbytotallydesiredoutputs. Theworldhasbecomeahighinnovationwith
atonofthingsdecreasinginsizeandbecomingmoreslender. Thequicklydeveloping
advancementofinnovationandassembling, Industrialnecessities,forexample,great
andhighaccuracyqualityhashelpedinbuildinguptheCNCmachineplotterthosecan
beaccomplishedthroughmachinesthatcanbeconstrainedbyPCslikeComputerN
umericalControlmachine.
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Thismachinetypealsoreducestheworkloadandalsolimitstheoutstandingburden.Itsa
dditionalmeritsincludesbetter,unwrinkledadaptability,easeofassembling,reducedt

ime, flexibility,lowproductioncostandleastlossin
manufacturing.

TheprincipledecidingcomponentofCNCmachineinstrumentistheprecisionofpro
gramming.Programmingshouldbefinishedbytheframework.ltincorporatesthreef
undamentaladvancesthatisacceptinginformation,decipheringinformationandin
likemannercontrolactivity.Inordertooperatethemachineautomatically,uncom
moncodesandnumbersstructureguidelinesdirectsthemachinetofunctionforapart
icularpartwithaparticularmeasurement. Theseguidelines(program)arethenchange
doverintoanelectricalsignandgoaboutascontributiontotheengineswhichrunthemac
hineanddothefundamentaldevelopments.Amachinecontrolunitchoosesthedevicep
rofundityofdraw,drawingspeed,andsoforth.G-
Codesprovidethewaytothepentopassinthethreecoordinatesystemi.e.,x,y,zthatisri
ghthandedcoordinatesystem[1]. Thex-axisservesasheightstand,y-
axisactsasanenginemountandthez-
axisbeingthemostessentialaxiscontrolsthemovementofthepeninup&downdirecti
on.

INPUT : STEPPER
pevice [P| ARPUNO =P yorop [ TOOL

Fig. 1 Mini CNC Machine Basic Flow Chart

Theprintingregionwillbeamaximumof4cmX4cm.Sinceitservicewithsequentialc
orrespondencewecanlikewiseutiliseaBluetoothmoduleforexampleHC-
O6toprintthestuffremotelythroughtheconnectedP CBluetoothassociation.Withth
eheadwayofinnovation,interestinMiniComputerNumericalControlmachinesin
AcademicsandLaboratoriesisquicklyincreasingasmentionedearlier. Thepaperwilli
ntroduceafairmodelofaCNCmachinethatcanmakeordesignacircuitoranoutlineonP
CBoranyotherstrongsurface.

2.KeySegmentsofAdvanceMiniComputerNumericControlMachine

SmallerthanexpectedCNCMachineischippedawayatcontributionasaGcodeofthepr
edetermineddesignandconvertitthroughtheutilizationofArduino,CNCShield,Step
perDrivers,StepperMotorintoaRotationofLead-
screw.Wehavetriedtokeeptheleastexpenseofourpaper.Wehaveplannedabasicdevel
opmentofourtask. Thisisasimplermethodtoutiliseastepperenginewithwithotherco
mponents.

TheworkingdiagramofAdvanceCNCMinimachineisshowninfigurel.

Fig. 2 The CNC axis
Theprinciplepartsutilisedinthebasicdiagramandltsfillinginasgivenunderneath.

611



Advance Mini Computer Numeric Control Machine: To Draw On PCBS

2.1)Hardware

2.1.1InputDevice
Aprogramthatutilizesspecificdevicestodrawsomeplanistheinfogadget.Such
programmingwillbeexplainedinrelatingparts.

Beforediscussinginterface,wewillfirstunderstandabouttheCNCaxis.

CNCaxis-X,YandZaxisoftheCNCmachinebasicallyfocusesonright-handcoordinationscheme.

2.1.2Interface

Theinterfaceunithasnumerousmoduleswhichhelptoprogramandinterfacethei
nformationframeworkinSketchingUnit. Thosecomponentsinclude:2Stepper
Motors,MotordriverL293D,MiniServoMotor,, AndArduinoUNOetc.

TheStepperMotors:— _ ) )
Thesteppingmotorchangesovertheelectricalheartbeatsintodiscretemechanicalrotationalmoveme
ntsoftheengineshaft. Thisistheknowntobethesimplestdevicethatcanbeputintoanapplicationtothe
miniplotter.Steppermotorsaren’teasytoprocesssouseofL.293Dmotorshieldisrequiredtocontrolthe
steppermotors. Thesteppermotorhassteppermotorhave2coilsmeansthesetof2-
wireisformedasinglecoil. Thushasfourwire o o
SteppermotorisaDCbrushlessmotorwhichiscapableofsplittingthefullrotationsintoequalnumberof
rotations.

Fig. 3 The Stepper Motor

TheServoMotor:—
AServoenginehasanaltogetherextraordinarystory.oneservomotorisusedforpenupdownmovement.Servomotori
sconnectedatservolterminalofL293DMotorshield. ThecapacityoftheServoengineistogetacontrolsignalthataddr
essesanidealyieldpositionoftheServomoveandapplycapacitytoitsDCengineuntilitsshaftgoestothatposition

Fig. 4. Servo Motor

Motor(L293D):—
Themotori.e.L293Disal6pinLC,thatletsthe2DCmotorstoworkineitherdirection. Thus,weneedtouseonlyonesin
glemotorinordertopower2DCengineswhichreducesthecost
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Fig.5. Motor Driver

ArduinoUNO:—

Arduinoiseasytousehardware&softwarebased,andisanopensourceprototypingelec
tronictool. TheArduinoboardiscapableofreadingdifferenttypesofinputs.ltcanalsom
onitorthepositionofsteppermotor,takingthehelpfromtheprogramme.Hence,usingt
heprotocolsorinstructionstothemicrocontrollerwecantellArduinowhattodo.Wec
anconnectArduinoUNOtothecomputerusingUSBcable/Battery/anAC-
DCadapteretc.Arduinoprogrammescanbewritteninanyprogramminglanguages.

Fig.6. Microcontroller Arduino

2.2)ProductionUnit

Hereouroutputwillbeproducedasasketchbasedonthefedinputwhichiscreatedw
iththehelpofthepen/pencilpoweredbythreemotors.

Fig.7. Circuit Connections

2.3)CircuitConnecctions o o
TheelectricalconnectionsinourMiniCNCmachineisasfollows:-
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Fig.8. Inkscape Editor

2.4)Software
Firstlywehavetogiveaninputtothemachine,inordertoprocessthisinputweneedto
assembleandsetthesoftwaretoinitialisethecomputer.Herethesoftwareneedtoconve
rttheinputimagetoatext,whichingeneralisknownasG-code.G-
codeletsthemotortomove.AlsotheG-

codehastheimagedimensionsi.e.x,y,z. ThecomputerportisalreadyconnectedtoAr
duinowhichisourmicrocontroller,nowthroughthegeneratedG-
codethesenderthenconnectstotheCNCmachine.Inkscapegenerateslinkoftheimage
whichisopenedandsenttotheMachine.

©.0)

Fig.9 Arduino IDE Software

2.4.1InkscapeSoftware:-

Inkscapeisanopen-
sourceandnochargei.e.freevectorgraphicssoftwarewhichcanworkonMacOS
X, Windows,Linuxetc.

2.4.2Simulator:-
SimulatorsendstheG-CodetoMiniCNCMachine(Arduino).
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2.4.3ArduinolDE:-
WecaneasilywritetheC/C++codei.ethesetofinstructionsthatneedtobe

uploadedonArduino.Arduinowillthenexecutetheseinstructionsandc

Oordirn'l-o\nlA':‘-Iﬂ‘-lﬂt\‘-lﬂ:u\ﬂnl.l:\l‘\n\ iAlinl Ad+AT+

Inh s e
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' 1

Shnelatar A CNC Shivid
(wends G vnde 1o S s < L R A Y
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v duimo) sepper drvany)

Fig.10 Simple Block Diagram

BlockDiagramoftheprojectschemeexplainingthetasksdonewiththehelpgosoftware.

3.FinalModel
ThefinalModelg™!- =~ =7 - ~*i==t = fotte 8ot 5o =&y g,
Fig.11Final Model
4.Conclusion

Wetriedpresentingasmall,compatible,low-cost,three-
axisAdvanceMiniComputerNumericControlMachinethroughthisarticle. Thecurr
entmachinesareofhighcostandrequireextraordinarypreparedadministersfor
controlling. Hence,inourmodelthere’slessofeffortrequiredandisalsosimplertowork
withnoextraordinarypreparedadministers.Alsothefundamentalneedtoproduceth
eminimaleffortproductionofPrintedCircuitsheets(PCB)ishasbeenmet.
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