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3anponoHoBaHa KOHCTPYKLiS JBOKaHAIBHOIO ONTUYHOIO NPUCTPOIO, SIKMiT 3a0€311euyI0 BUCOKY SKICTh CTHKOBO-
T0 3BapHOTO IIBa 33/1aHOT TeOMETPii IpH Pi3Hii BUCOTI KPOMOK BHPOOIB, IO MiJIATAIOTh 3BAPIOBAHHIO.
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XapakTep CBITIHHSI HABKOJIOJYTOBOT'O IIPOCTOPY IpH
CBaplli MeTaleBUX BHPOOIB 3aJIEKUTh Bil OaraTbox Qak-
topiB. Tak [1,2], mupuHa OCBITIICHOT 30HU BU3HAYAETHCS
JiaMeTpoM 3BapHOTO EJIEKTPOJY, 3a30p MK BHpOOamH,
10 3BapIOIOThCS, KOHTPACTHO BWAUIAETHCS y BUIIISIL
TEMHOI CMyTH Ha BXOZi B 30HI IUIaBJICHHS, a 3MIICHHS
KPOMOK BHpPOOiB BiTHOCHO OJIHA OJHOI IO BUCOTI MPHUBO-
JUTH 110 3MIIIEHHS OCBITIIEHOI 30HH B3JIOBXK 3a30py MiX
BUpOOaMHU.

BkasaHi 0coOIMBOCTI CBITIHHS Iyru OyJIM BUKOPHC-
TaHi MPH po3poOIli ONMTHYHOTO CEHCOPHOTO MPUCTPOIO, 3a
JIOTIOMOT'0I0 SIKOTO MOYKHA OI[IHUTH SKICTh 3BAPHOTO IIIBA
i oTpuMmatu iH(OpPMAIlIO PO MOJOKCHHS CTHUKY MK
BUpoOamMu B Oe3mocepenHiil OIM3BKOCTI BiJ| 3BapHOTO
CJIEKTPOTY.

CrpyKTypHa cxeMa NpucTporo 300pakeHa Ha puc. 1.
3 METOI0 IiIBUIIEHHS SKOCTI 3BapHOTO 3’€IHAHHS CHC-
TeMa CIiAKYBaHHS 3a CTHKOM MiX BHPOOaMH, IO 3Ba-
PIOIOTBCS, 1 PI3HHIEI0 BHCOT IX KPOMOK BiHOCHO OJHA
OJTHOT, ONTOENEKTPOHHHI JaTYUK BUIIPOMIHIOBAHHS JAyTrd
BUTOTOBJIICHWI1 JBOKaHaJIbHUM. B HBOro BXOIUTH J1Ba
(doronpuiimMaya 2 i 3. IBOKaHalIbHA CHCTEMa IO3BOJISE
OJTHOYACHO CIIIJIKYBaTH 32 TOJIOKEHHSM 3BapHOTO €JIeKT-
POAY BiZIHOCHO IpaHMIb 3a30py MiXK BUpOOaMHU Ha BXOJi
B 30HY IUIaBJIEHHS 3 BpaxyBaHHSM BHUCOTH IX KPOMOK i
KyTOM TIOBOPOTY 3a30py Ha JesKil BiJICTaHI BiJ 30HU
3BaproBaHHs BUP0OiB. OcTaHHE N03BOJISIE HANIHHO YTpH-
MYBaTH 3BapHHUI CTHK B 1I0JIi 30py (hoTonarunka. J[Boka-
HaJIBHUH (oTOmpHitMad OJJHOYACHO CIIJIKY€E 3a €NEKTPO-
JIOM 1 CTHKOM B JIBOX TOYKaX CKaHYBaHHSI.

IMmynbcn cTHKY ONMKHBOT 30HU cKaHyBaHHS (20 MM
BiJl BXOJly B 30HY ILIaBJeHHs) Bix (oronpuiimMaya 2 nat-
yrka | BUKOPUCTOBYIOTHCS JUIsl OTPHUMAaHHS CUTHAILY PO-
3y3rO/KEHHsI IOJIOXKEHHS CepelMHM 3a30py BiJHOCHO
3BAPHOTO €JIEKTpoay. IMIynbcu JanbHBOI TOUKU CKaHy-
BaHHs (30 MM BiI BXOJIy B 30HY IUIABJICHH:) Bin (oTO-
npuiiMaua 3 3aCTOCOBYIOTHCS Ui OTPUMAaHHSI CHTHAILY
PO3Y3ro/UKEHHS Y BHIIAJIKy Pi3HOI BUCOTH KPOMOK BHPO-
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01B 1 3MiHM KPUBU3HHM 3a30pY MiX BUpOOaMH.

Jloriunmit npucTpiid migkimodae 670k (popMyBaHHS
CUTHAJIB YIPaBIiHHS 000X CUCTEM CIIiIKyBaHHS IO CTH-
Ky 1 KyTy NOBOpPOTY KOPIYCY AAaT4MKy BiTHOCHO €JIEKT-
POy IO BiNOBITHUX BUKOHABYMX MEXaHi3MIB IMOMEPEU-
HOTO i KyTOBOTO TiepeMimeHHs natauka. [1pu BigcyTHOC-
Ti CHTHAJIy BiJ ONMKHBOI TOUKH CKaHYBaHHS ONTHIHHHA
JATYUK BHUIPOMIHIOBAHHS MOJKE IIPAIIOBATH B PEXKHMIi
CKaHYBaHHS 32 CTUKOM BiJl JalbHbOI TOUKH CKaHyBaHHS.
ITpu oxHOYACHIM BiAICYTHOCTI 000X CHUTHANIB BKJIIOYA-
€THCSI CXeMa TIOIIYKY, sIKa Ji€ Ha GJIOK yIpaBIIiHHSI BUKO-
HABYMM MEXaHI3MOM KyTOBOTO MEPEMIIICHHS KOPIYCY
JlaTYMKa 1 TIOBepTae HOro N0 TUX IIip, MOKH He 3'IBUTHCS
X04a O OAMH 13 CUTHAIB 1 JIOT1YHUN NPUCTPIH BKIIOUUTH
OIITOEJIEKTPOHHUN JAaTUYMK B PEKHUM CIIJKYBaHHS 33 CTH-
KOM.
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Puc. 1. CrpykTypHa cXeMa MPHCTPOIO KOHTPOIIO 3a
CTHKOBHM 3BapHHUM 3’ €JHAHHSAM.



OnrtrnyHa cuctema KOHTPOJIIO SIKOCTI 3BapHUX 3’€IHaHb

KaHaJIH: Ha KaHAJ YIPaBIiHHS MTOTIEPEYHIM TepeMilIeH-
HSM 3BapHOTO EJIEKTPOAY, SAKHHA >KOPCTKO 3B’S3aHUH 3
KOPILyCOM JaT4MKa, i Ha KaHaJ KyTOBOTO IIOBOPOTY KOp-
MyCy JAaT4uKa BiJHOCHO OCi 3BapPHOTO €JIEKTPOJLY.

Kanan ynpaBiiHHS ONEPEYHUM NEPEMILICHHAM Ja-
TYMKA CKJIAJAEThCS 3 TIepeTBOproBava 4, koMmmaparopa 5,
cymaropa 6 curaaiiB 000X KaHaiB, OJIOKa yIpaBiiHHs 7
BHKOHABYAM MEXaHi3MOM 8 MPHCTPOI 9 TOMEpeYHOro
TIepeMilleHHs, a KaHaJl YIIPaBJiHHSI KyTOBUM ITOBOPOTOM
KOpIyCY JaTduKa BIIHOCHO OCI 3BapHOIO EJIEKTPOIY
CKJIaaeThes 3 meperBoproBada 10, kommaparopa 11, xo-
pemaropa 12, exctpemansHOTO perymaropa 13, Omoxa
ynpapiiHHs 14 BUKOHaBYMM MexaHi3MoM 15 mpucrporo
MOBOPOTY 16 KOpITyCy AaT4nKa.

Imnyascu U, (t) Bin (oTtompmitmMaya 2 3 TpHUBalIic-
TIO t, —t, 1 t; —t, (puc.2) Bix OXMKHBOI TOUKU CKaHy-
BaHHS TU(CPEHINIOIOTHCS Ha BXOMI IEpETBOPIOBada 4 i
nepeTBoproroThes B aBa immyneen Up, (t) 1 Up,(t),
t,—t, i

t, —t4) 3QIEXKUTD Bijl IOJOXKEHHS CEPEAUHU 3a30py MIXK

TPHUBAJTICTh KOXHOTO 3 SKUAX (BIATIOBiTHO

BUpoOaMu BiITHOCHO oci ¢orompuiimaya 2. Immynsc
Uy, (t) TpuBamicrio AT=t,—t, BH3HAYAETHCS IIMPH-

HOIO 3a30py Mik BupoOamu. SIKIIO cepeiuHa 3BapHOrO
CTHKY cIiBrnajae 3 Biccio dorompuitMaya 2, TO TpUBa-
micTh iMmyneciB t, —t, i t,—t, omHaKkoBa (puc.2 a).
SKIIO BOHU HE CIIBNAJalTh, TO IMIyIbcH t,—t, 1

t, —t, MaloTh pi3HY TpuBaJicTh (puc. 2. 6).
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Puc. 2. Yacosi giarpamMu Hanpyr KaHaly YIpaBJIiHHS
TIOTIEPEYHIM IIEPEMIIIIEHHSIM 3BapHOTO €IEKTPOLy IPH
BiJICYTHOCTI TIEPEBHIIICHHS KPOMOK BHPOOIB.

T =t, -t :I—At+£ i T,=t,—t, :I+At+£,
2 2 2 2
Ie At — BIIXWICHHS CepelIWHU 3a30pY BiXl OCi po3Tarry-
BaHHS JaT4uka 2; AT - iMITyJIbC, IPONOPLIHHUN MIUPHHI
3a30py; MOCTYMAaKOTh HAa KOMMmaparop 5, skui ¢opmye
curnan posysromkenns U, (t). Horo cepeanboBumpsiv-

JIeHe 3HAYCHHS NPONOpPLiHHE BiAXIICHHIO CEpeIuHH
3a30py MiK BUpoOamu Bix onTu4HOI oci doronpuiimaua
2. bnok 7 dopmye curnan U, ynpasiliHHA BUKOHABYMM

MEXaHI3MOM IOIIEPEUYHOr0 MEePEMIIIICHHS 3BApPHOTO €JICK-
Tpoxy. IIpu 3MileHHI cepeMHU 3BapHOTO CTUKY BiIHO-
cHoO oci ¢ortonpuitmaua 2 T, —T, = 2At. Toxi 3 Buxony

KOMITapaTopa S5 3HIMAEThCSl CUTHA PO3Y3TOJPKEHHS (pUC
2. 6). Bin nogaerbcest Ha 00K ynpaBiiHHS 7 1 fani yepe3
BUKOHABUMI MeEXaHi3M 8§ Ha THPUCTPIH MOIEPEUHOTO
3MIlIEHHsI 3BapHOTO EJIEKTPOJY, BHACTIJOK YOTrO 3Bap-
HUH eJIEKTPOJ] MEPEMILIYETCSI 3 CEPEIUHH 330Dy .

VY BUNaaKy MOSBY IEpernaaxy KpOMOK BHPOOIB 110 BH-
coti (puc. 3) 3BapHHIA IIIOB MOXE IMPOIUTABUTH BEPXHIO
KPOMKY OJTHOTO 3 BUPOOIB 1 Oy/ie KJIaCTHCS HECUMETPHY-
HO BiTHOCHO CEpeAMHH 3a30py MiK BHpoOaMu. 3acTocy-
BaHHSA B MPUCTPOI AANbHBOI 30HM CKaHyBaHHA 3a30py
JTO3BOJISIE 3MICTUTH 3BAPHHUNA €IEKTPOX ONMKYIE IO HIXK-
HbOT KPOMKH 1 TUM CaMHUM MiJBUIIUTH SKICTh 3BApPHOTO
1IBa.

[Ipu mepenani BUCOT KPOMOK BHPOOIB BUIIPOMIHIO-
BaHHS BiJ AyTH, PO3MOBCIO/DKYIOYHCH B3JIOBX 3a30py
MiX BHpoOamu, Oyne Oinblie BiOMBATUCH Bill OOKOBOI
MIOBEPXHI BEpXHBOI KPOMKHU. ToJi Ha BUXOHi QOTONPHIA-
Maya 3 CUTHaJI CTa€ HECUMETPUYHUM (t, —t, ) 1 Ha BUXO-

Ji kommapaTtopa 11 MOsIBUTBCS CHTHAN PO3Y3rOJIXKEHHS.

el

a) o) B)

Puc. 3. Yacosi giarpaMu Hanpyr KaHaly YIpaBJIiHHS
TIOTIEPEYHIM TIEPEMIIIEHHSIM 3BapHOTO EJIEKTPOLy TIPH
MIEPEBUIICHHI KPOMOK BUPOOIB.
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Bin BimHIMa€eThCS BiJ] CHTHAIY Ha BUXOJi KoMmIapaTopa 5
B KaHaJl goTonpuiiMaya 2. [le npuBoAUTH 10 3MiHU CUT-
Hally Ha BXOJ CXEMH YMNpABIIHHS 7 TOMNEPEYHUM Iiepe-
MIILIEHHSM €JIeKTPOLy. 3BapHHid EEKTPO]] MOYHHAE 3Mi-
IIyBaTUCh B OiK HMKHBOI KPOMKH.

[lepecyBaHHS 3BapHOTO EIEKTPOAY B OIK HIKHBOT
KPOMKH TMPOJIOBXKYETHCS 0 THX Tip, MOKH CUTHAIHA Ha
BUXOJax KommaparopiB 5 i 11 He 3piBHAIOTBCS. 3Bapio-
BaHHS i3 3MIIIEHHSM 3BapHOTO EJEKTPOAY BIIHOCHO ce-
penuHM 3a30py MK BHpoOaMu Oyae TpHBaTH A0 3HHUK-
HEHHS TIEPEBUIICHHSI KPOMOK BUPOOIB.

[Micns mporo curHan kommaparopa 11 3HWKae i min
Ji€l0 KaHaTy OJMMKHBOT TOYKH CKaHyBaHHS 3a30py 3Bap-
HUH €JIEKTPOJI 3HOBY IIOBEPTAETHCS A0 HOr0 CEPENHHHU.

@dortomnpuiiMad 3 3aCTOCOBYETHCS B MPHUCTPOI TaKOXK
JUIsl CKaHYBaHHSI KpUBU3HM 3a30py. st 1iboro BiH BCTa-
HOBITIOETHCS Ha BiZICTaHi / Bix oTompuiiMada 2 1Mo XOIy
3BapIOBaHHS BUPOOIB. SIKIIO KPHUBU3HU 3a30py HEMae,

abo BOHA He3HauHa, TO BuXimHi curnamu U, (t) iU, (t)
¢dorompuiimadiB 2 Ta 3 MPaKTUYHO OIHAKOBI 1 3CYHYTI
OJIMH BiJITHOCHO JPYTOrO MO Yacy Ha BENHYHMHY T = % ,
Jae V - WBUIKICTh 3BapIOBAHHS.

Jnst cimigKyBaHHA 3a KPHUBHU3HOKO 3a30py CHTHAIH
U, (t) 3 meeprBoproBaua 4 i U, (t) 3 MepeTBOpIOBayYa

10 moparotkest Ha BXij kommapatopa 12. Buximauii cur-
HaJl Kopemaropa

U(r) :%}U3(t) U,(t) dt

Oyne MakCHMaJIbHHM, SIKIIO 3a30p MDK BHpoOaMu
crnipuiiMaeTbcs obuaBoMa ¢oronpuiimvauamu. [Tpn nossi

KPMBH3HH 3a30py MiX BUpoGamu, curHan U, (t) 3MEH-
mryeTbes. J{Isi Kopekmii KyTOBOTO TTOJIOKEHHSI KOPITYCY

OTITOGJIEKTPOHHOTO JIaTYMKA BIZHOCHO 3BAapHOTO ENEKT-
poIy M0 MaKCHMallbHOMY 3HAYCHHIO aBTOKOPEIAIIHHOT

¢byHKLil U(r) BUXiJ KOpeJsiTopa 3’€IHaHUH 3 OJTHOKa-

HAJIPHUM KPOKOBHM EKCTPEMalbHHUM peryjsTopom 13.
BiH npu3HayeHui i MiATPUMKKA MaKCHMallbHOTO 3Ha-

YeHHA BHUXITHOI Hampyru Kopemsaropa. ExcrpemambHMiA
KPOKOBHH PEryJISITOp € HAMOUIBII MEPCIIEKTUBHAM Cepel
IHIIUX EKCTPeMAIbHUX PEryJsaTopiB IMpH yNpaBiiHHI
IHepIIMHMUMHU TpolecamMu. BiH BHKOHAaHMH Ha OCHOBI
KOMITEHCAI[IHHOTO BUMIpIOBaua po3Maxy 3MiHHOI Hamlpy-
ru [3]. ExcrpemanbHuii perynsatop uepe3 OJOK ympas-
minag 14 mie Ha BUKOHABYMiI MexaHi3M 15, skuii 3/ikic-
HIOE KyTOBHH IOBOPOT KOPIYCY JaTylKa 1O CEpPEeIUHHU
CTHKY MDK BHPOOaMH i THM caMHM IiJIBHIIY€ CUTHAI HA
BUXO/li KOPEIATOPA A0 MAaKCUMAJILHOTO 3HAUYEHHSI.
JocmimkeHHsT po3po0IEHOTO TPHUCTPOI0 B yMOBAx
BrupoOHHUIITBa [BaHO-Dpankiscekoro BO , Kapmatu” mpu
3MiHI HIMPUHH 3330py MK BUpOOaMH 3 CIUIABIB allfoMi-
Hito 1 HeprkaBitouoi crani Bix 0,1 70 2 MM Ta 3MiHI Tiepe-
najty KpOMOK 10 BUCOTI BiJ{ HYJIsl 1O 2 MM TIOKa3aJio Horo
Mpare3aTHICTh 1 MPaKTUYHY MOXKJIMBICTH 3aCTOCYBaHHS
P 3BapIOBaHHI CTUKIB 3HAYHOI KPHBU3HHU.
@doronpuiiMad JaTYMKa IPUCTPOIO BUKOHAHUI Ha
OoCcHOBiI (¢oro3oHAy pamiomerpa PII-MT-1 3 macuBHIM
BOJIOKOHHUM KBapIIOBHM CBIiTIIOBOZIOM [4,5]. BiH 103BO-
Jsl€e BIACHIOKYBaTH Temrieparypy o0’ekTiB Big 290 mo
1273 K 3 ocHoBHOO moxubOkoro <1% 1 mBHAKOAIEIO

0,01 c. Tlone 30py TONOBKU PErYJIIOEThCS B IiaMeTpi BiJ
0,1 mo 30,5 MM nipu Bizgcrani Bix 00’ekty 25,4 mm. O6u-
nBa (oronpuiimMaya ckiIajieHi o TudepeHIiaibHii cxeMi
3 KPEMHIEBOTO 1 Te€PMaHi€BOTO (POTOPE3UCTOPIB, IIO JIO-
3BOJIsIE BUKJIFOUMTH BIUTUB KOe(illiEHTa YOPHOTH BHITPO-
MIHIOBaHHSI, OCKUJIbKM KpEeMHill 1 repmaniil 4yTiuBi 10
BUMPOMIHIOBAaHHS Ha Pi3HUX AUISHKAX ONTHYHOTO CIEK-
Tpy. PoTonpuiiMad He BUMArae OXOJOIKEHHS ONTHIHOI
YacTWHH, IO 3a0e3mneuye 3pydHiCTh y poboti. 3acTocy-
BaHHS CBITJIOBOJIA JO3BOJISIE BUKITIOYHTH BIUTHB arpecHB-
HOTO CepeloBHINA HAaBKOJO 00’€kTa (M, BOISHI MapH,
rasu, Ijia3ma ToI0) Ha poOOTy JaT4MKa i 3HIMATH MOKa-
3M HE3JIEKHO BiJl KyTa HAXHMJIY ONTHYHOI OCI CBITIOBOIY
JI0 KOHTPOJIbOBAHOI MOBEPXHI.

Macnoe I.B. — kKaHIUIAT TEXHIYHAX HAYK, JOICHT.
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Construction of two-channel optical device, which provides high quality of the joint welded stitch of the set ge-
ometry at a different height of edges of wares which are subject to welding, is offered in the article.
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