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ABTOMATM3ALUS MIJPAXYHKY SMD KOMITOHEHTIB

V CTPIULII

K.m.u. FO.M. Onexcanopos, /1.0. Cxasapenro, Xapkiecokutl HayioHalbHull yrisepcumemn

padioeneKkmpoHiKu

Y cmammi  npusedeno  ananiz  ocobnugocmell
asmomamuzayii nidpaxyuky SMD xomnonenmis y cmpiukax
Onucano  pospobreno mamemamuyne 3abesnevenns ma
areopumm, AKull 003601A€ RIOpAxegyéamu Kilbkicmb y
PISHUX  8unadkax posmauiyéauns GIOHOCHO O0mEopie Ha
cmpiuyl 8 asmomMamu308aHoMy pPedcumi 3a 0onomozoio
onmonapu.

B cmamee npusedeno  amamuz  ocobennocmeii
asmomamusayuy noocvema SMD komnonenmos 8 neumax.
Onucanvl paspabomannoe Mamemamuyeckoe obecnevenue u
anzopumm, Komopwli
KOMUYEecmeo 6 CAYASX  PACHONOJICeHUs.
OMHOCUMENLHO omeepcmuil Ha nenme 6
asmMoMamusUPOSAHHOM PENCUME C HOMOWbIO ORMONAPSL.

noseogisiem ROOCYUNIBIBAMb

PU3HbLX

There are considered the features counting automating
analysis of SMD components in tapes. The article describes
software and algorithm development that allows to calculate
the number in different cases of the location relative to the
holes on the tape in an automated mode using an
optocoupler.

Kmuiouosi  cnosa: SMD  xomnonenmu, arzopumm,
onmonapa, GomonpuiimMay , MEMREPAMYPHUT PENCUM.

Beryn

Ha cyuacHi SMD kOMIIOHEHTH, INO MpPH3HAYEHI /IS
TOBEPXHEROI0 MOHTAXKY, 3HAXOAATH Bce OUIbIIE MOUTHPEHHST
Yy  BHpOOHMITBI  pamioenekTpoHHOi  amaparypu.  Ix
3ACTOCYBAHHA TIPM PO3po0Li KOHCTPYKLill ApyKOBaHHX
MOJIyJIiB TO3BOJISIE 3HAYHO 3MEHINHTH iX po3MipH Ta Bary. B
HAaCIiIOK IBOTO TOTOBUH BUPI0 moTpeOyBaTHME KOPILyC
MEHIIOrO po3Mipy. BimNMoOBiZHHM YHHOM 3MEHIIYIOTHCA
BHTpPAaTH Ha Marepiajiid, HeoOXimHi Id BHIOTOBJICHHSA
KIHIEBOrO —NPHIaLy, Ta BHKIOYAETECA  HEOOXiTHICTH
OTPHMAHHS MOHTaKHHX OTBODIB, IO 3HAYHO 3/EUIEBIIYE
peanizaniio npomecy X BUrOTOBICHHS.

MonTax SMD KOMIOHEHTIB Ha IUIATYy € JOCTaTHRO
CKJIaJHHMM, B HacHiOK MaluX PO3MipiE KOMIIOHEHTIB (Bix
0,7x0,5 mm) [1]. Bonn moTpeGyiOTh BEIHKOI TOYHOCTI TIpH
NafgHHI Ta JOTPMMAaHHA BiANOBIZHHX TEMIEPATYPHHX
pexkuMiB. Big meperpiBy Ha HHMX YacTo 3'MBJIAIOTHCA
MIKPOTpIiIIMHY, sKi MOKYTbh TpPOABIATHCH HE Bigpasy, a
TiIbKM B Tpomeci ekciuryartauwii npwiamy. Tomy mna
BCTAHOBJIEHHA TaKHMX KOMIIOHEHTIB Ha IUIATY B paMKax
MacoBHX Ta CepilHHX BHUpPOOHHITE BHKOPHCTOBYIOTEH
BiJIMOBiHE TEXHIYHEC OCHAIIEHHHA, AKE J03BOJIAE BUKOHYBATH
IX MOHTaX y aBTOMAaTH30BAHOMY pexuMi. B 3amaHnx ymosax
HA eTalmi BXiZHOTO KOHTPOMO OGNk  ENeKTPOHHMX
KOMIIOHEHTIB i mpollec IX KOMIUIEKTYBAHHS € HEBII eMHIM.
Bin notpebye Oimpme 50 % Big sarankHoro uacy
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BUIOTOBJICHHA JIPYKOBAHOTO MOIYJII0 Ha iX MiZpaxyHOK i
BUmagy [2-4],

V Bumnankax, xond SMD KOMIIOHEHTH TTOCTABISIOTHCS
po3cunoM, OOJK IX KUTBKOCTI MOXIHMBO peai3yBaTd 3a
IOTOMOTOK  3BMYaiHMX Bar. SIKmo BOHM ylaxkosaui
CTPiYKOIO, TO Tpollec OoOIiKY y aBTOMATH30BAaHOMY DPEXKHMI
norpedye 3acCTOCYBaHHS BiAMOBIIHOrO OONAIHAHHA, SKe
HOO3BOJIMTE BPAXOBYBATH 1X OCOOJNHMBOCTI Ta THIOPO3MIpH B
nporieci rmiipaxyBaHHsa KITLKOCTI,

AsTomMaTu3anis nigpaxynky SMD KoMmoHeHTIB

Apromarunsanis 061Ky SMD koMmoHeHTiB moTpebye
3aCTOCYBAHHS BilIlIOBiTHOTO TEXHIYHOrO Ta ANTOPHTMIYHOIO
3abesneuenns. Bona moxe GyTH peasizoBaHa K B yMOBax
TPaHCIIOPTYBAHHA KOMIIOHEHTIB B paMKaX CKIagy, Ipu
BUKOHAHHI OTlepaliif BXiIHOTO KOHTPOJIO, Tak i B paMKax
mporecy iX MOHTaxy Ha marty. Ilpm maxyBamuai SMD
KOMIIOHEHTIB y CTpiuku 1X 0O0Jik MOXe BHKOHYBATHCE i3
3aCTOCYBaHHSM ONTHYHOIO METOLY.

B samexHocTi Bin posmipy Ta npomopuiii koprmycy
KOMMOHEHTY Pi3HATBCA TaKOX 1 pO3MIpHM IAKYBaIbHOL
CTpIiUKH, ajle pPO3TallyBaHHS, Opi€HTAL{s Ta pO3MipH OTBOpIB
Ha KpasiX CTPIYKM € CTATHIHUMH Ta He3MiHHuMHE (puc. 1).

Puc. 1. llpuxinanu SMD koMIIOHEHTIB 3anakoBaHi y crpiuri [5]

I3 3acTocyBaHHSM CBITIOBOTO BHIPOMIHIOBaYa Ta
doTompuiimaga, AKi  peamizyRTE  omTOmApY, Ta  iX
BilMOBiAHOTO BigHOMEHHS 10 pyxXoMmoi cTpiukn 3 SMD
KOMIIOHEHTAMH, MOXIHBO peanizyBaru 00K KilbKOCTI
KOMIIOHEHTIB, ILIQ0 MMHHAIOTh ormromapy. [lpu posmimenni
TOYKM  Hafibinemioi  IHTEHCHBHOCTI  BHIPOMIHIOBaYa
BiANOBITHO [0 OTBOPiE HAa KpasxX CTPIUKH, OTPHMAHHA
(oTonpuitMadeM BiATIOBIHOTO CHrHANY 3 BHOPOMIiHIOBAuA 3
Horo nojanbMM 3HHKAHHAM CBITYUTE [P0  MHHAHHA
BiOpi3Ky CTpiukm, Ha Kpaio sKoro Gyi0 pO3MILIEHO OIMH
OTBIp.

BianoBinHo 10 po3MillleHHA KOMIIOHEHTIB BiIHOCHO
OTBODIB Ha KpagX CTPIiYKH iX po3TamyBaHHs Moxe OitH 6e3
3MileHHs (puc. 2, a), 9u 31 3MimenHaM (puc. 2, 6).
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a — posraurysadss SMD komioHenTis §e3 3Milmenns BiTHOCHO OTBOPIB Ha CTpidLi;
0 - postaurysanus SMD kKOMIOHEHTIB 31 3MINIEHHsAM BiZHOCHO OTBOPIB Ha cTpidmi

Puc. 2. IlpaKiIaqy po3TalyBaHHs BiTHOCHO €IEMEHTIB Ha CTpidLi

Bianosinxo 1o postamryBanus SMD KOMIIOHEHTIB 6e3
3MIIEHHA BiTHOCHO OTBOpiB Ha cTpiumi (pumc. 2, a),
BCTAHOBMBIUM BIAMOBIAHICTE KiNbkocti oTBOpiE &k, IO
Bi/lNOBiNAIOTH OJHOMY KOMIIOHEHTY Yy CTPIulli, MPOTATOM i
OTPUMAHHX CHTHATiB a  QoTompuiiMaueM MOJKIHBO
peanisyBaTH migpaxyHOK Kimekocti SMD KOMMOHEHTIE y
aBTOMATH30BAHOMY PEXKMMI 3TiTHO 10 BHpa3y:

iai
Bt

K (1)

V BHNajKy pO3TALIyBaHHA 31 3MIIICHHAM, MHTOMMUI
CHrHaJ Bl omTomapu OyJae HAIXOIWTH NPH MUHAHHI BKe
IOpyroro OTBOPY, W0 TaKoK Mae OyTH BpaxoBaHO, s
OTPHMMaHHs JOCTOBIDHHX pe3y/leTaTiB I[P aBTOMATH3ALL{
nigpaxyHky kimekocti SMD KOMIIOHEHTIB y cTpiui.

m+Zai
S=—>= 2
k (2)

e m — MONATKOBHI OTBIp (4 JeKinbKa), AKHi Mae
OyTH BpaXxoBaHWMH Yy BHIOAAKY 3MILICHHSA pPO3TAIIyBaHHI
OTROPIR BiTHOCHO KOMIIOHEHTIB IpH 00pizanHi CTpiukmy.

ANropurM arTOMATH30BAHOTO wmigpaxynky SMD
KOMIOHEHTIB

Bigmosizno  go  posmmaHyTHX — O0cOGIHMBOCTENt
apromMaTusalil migpaxyHky SMD KOMIOHEHTIB y cTpiukax Ta
[PUBEJIEHUX BUPA3iR /14 MiApaxyHKy 1X KiTbkocti y piznHux
BHNA/IKaX PO3TALIYBAHHS BiIHOCHO OTBOPIB Ha CTpiumi Oymo
po3pobieHo anropuT™M mifpaxyHky SMD KOMIIOHEHTIE B
3a3HAYeHUX YMOBax (pHc. 3).
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IToyarkoBMM eTamoM 3TiTHO [0  po3polIEeHOro
QIropuT™My € BBEIEHHSI 3Ha4eHHA Kk, [I0 BKasye Ha
BiIMOBIITHY KIIbKICTL OTBOPIB i1 OXHOTO ENEMEHTY Y
cTpiul.

Ilicna mporo, BiANOBIAHO IO 3aZaHOTO IEpiogy vacy
t, mepeBipseThed BiAryK Bim QoTompmiiMaua Ha CHTHAN 3
BHIpOMiHIOBaYa (1 CBiTYHTH TPO HAIXOMKEHHS CHTHAIY,
TOOTO BIAMOBITHO pyXy crpiuku OYJI0 MHHAaHHA OIHOTO
oTBOpY, 0 — iHake) [6].

HactynHum eTamoM € 3a3HAaUeHHA IIPHHAJIEKHOCTI
CTpiukH, Mo TimmArae oO0IiKy, KOHKPETHOMY BHIAIKY
pO3TalllyBaHHS. KOMIIOHEHTIR RBiTHOCHO OTBOpiE Ha Kpasx
CTpiuku (¢ ~— po3ramyBaHHa Oe3 3MilleHHd. 2z —
pO3TAllyBaHHS 31 3MilleHHAM). Y BHIAZKY BiamoBimmocti
BHNAOKY b HAacTYIHHM €TalmoM € BBEICHHS 3HA4YeHHS
KiTBKOCTI MOaTKOBUX OTBOpiB m (3meGimbmoro m =1 ), axi
MaloTh OyTH BpaxoBaHi IpH oOpi3anHi cTpidkw.

B zanexHocTi Bim oOpaHOro BHIIAAKY BHKOHYETHCH
PO3PaxXyHOK KiTBKOCTi KOMIIOHEHTIB, 110 MHHY/IH IiUIAHKY 3
onTomnaporo [7].

IMicns npoBeneHUX pO3PaxyHKIB BiNOyBaeTheA BHUBIK
PE3YJBTYIOUOTO 3HAYEHHS HA NHCIUIeH, 4 iHmwmi 3acid
BimoGpasKeHHSL.

BucHoBkH

B pamxax paHoi poGorn Oysio TmpoBeleHO aHaTi3
ocodnuBocTell peamizamii IOBEPXHEBOr0 MOHTaxKY SMD
KOMIIOHEHTIB Ha ApyKoBaHi mnath. Takosxk Oyio IpoBemeHo
aHami3 mapaMeTpiB TpolECy, fKi BIUIHBAKOT Ha SAKICTh
KIHIEBMX BHPOOIB, a caMe BH3HAYEHO, 10 KPUTHYHHM UIA
3a3HaYeHHX KOMIIOHEHTIB € HEIOTPUMAHHS TEMIEpaTypHOro
pexIMY.
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Puc. 3. AnropuT™ aBTOMaTH30BAHOrO MijApaxyHKy SMD KOMIOHEHTIB y CTpidkax i3 3aCTOCYBAHHIM ONTONAPH

byno mnpoaramizoBano ocoOMHBOCTI aBTOMATH3ALil
PO3ITIAHYTHX MPOIECIB Ta BHABIEHO, IO OOJIK KiJILKOCTI
KOMIIOHEHTIB € HEBiI'€MHHM €TAoM sK pealizamii camoro ix
MOHTaXYy, Tak i Ha eTami BXiIHOro KOHTpoNO. PosrisHyTo
0cOONHBOCTI Ta METOAM aBTOMaTH3alii o0miky SMD
KOMIIOHEHTIB TIPH iX MAKyBaHHI y CTpidi.

Ha ocHoBI mpoBeeHOTO aHATI3y OYII0 3aNpONOHOBAHO
peajizawito TiIpaxyHKy SMD KOMIIOHEHTIB y
ABTOMATH30BAHOMY PEKHMi 3a [JONOMOTOK OITOIApd —
¢GoronpuiiMaua Ta  BHNpOMiHIOBaYa.  3ampONOHOBAHO
bopMynu A TgpaxyHKY KITBKOCTI  KOMMOHEHTIB v
BHNA/IKaX X PO3TAlIyBaHHA 31 3MIMIEHHAM BiTHOCHO OTBOPIB
Ha CTpiull, Ta 0e3 3MilleHH.

BimgnopinHo mo  mpuBeneHoro  migxomy — Oyio
PO3pOONICHO AITrOpPHTM POOOTH ABTOMATHU30BAHOIO MOIYJIA
migpaxyHky SMD KOMIIOHEHTIB y CTpIUIl, SKHI MiaHyeThes
IJTSL TIONANBINOT pearizarii.
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