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XapakTep CBITIHHSI HABKOJIOJYTOBOT'O IIPOCTOPY IpH
CBaplli METaJeBUX BHUPOOIB 3aJCKUTHh Bif 0araTbox

¢axropiB. Tax [l1,2], mmpuHa OCBITICHOI 30HU
BU3HAYA€EThCS I1aMETPOM 3BapHOTO €JIEKTPOLy, 3a30p
MDK  BHpoOamu, IO  3BapIOIOTHCS, KOHTPAcTHO

BUIIAETBCA Y BUTJLIAI TEMHOI CMYyTH Ha BXOZi B 30HI
TUTaBJICHHS, a 3MIMEHHS KPOMOK BHPOOIB BiTHOCHO OIHA
OITHOi 0 BHICOTi NMPHU3BOIUTH IO 3MIIICHHS OCBITICHOI
30HH B3JIOBX 3a30PY MiX BUpOOaMH.

Bkazani  ocobmuBOCTI  CBITIHHS  nyru  Oynu
BUKOPUCTaHI TIPH PO3pOOIli ONTHYHOTO CEHCOPHOTO
MPUCTPOIO, 32 JOMOMOI'OI0 SIKOT'O MOKHA OL[IHUTH SIKICTh
3BapHOrO 11IBA 1 OTpUMATH iH(GOPMALIO PO MOJI0KEHHS
CTHKY MDK BHpoOamMu B Oe3rocepenHiil ONMM3bKOCTI Bij
3BapHOTO CIICKTPOY.

CrpykTypHa cxema MpUCTPOrO0 300pakeHa Ha puc. 1.
3 MeTO MiABHIOICHHS SKOCTI 3BapHOTO 3 €IHAHHA
CHCTEMa CIIJKyBaHHS 32 CTHKOM MiK BHpoOamu, IIo
3BapIOIOTHCS, 1 PI3HUICI0 BHCOT IX KPOMOK BiIHOCHO
OJTHa OJJHOT, ONITOEJIEKTPOHHHI TaTYMK BUIIPOMIHIOBAHHS
YT BHUTOTOBJICHMH JIBOKAaHAJbHUM. B HBOTO BXOIUTH
mBa (QorompuitMadya 2 1 3. [OBOKaHaJbHA CHCTEMa
JIO3BOJISIE  OJTHOYACHO CIIJIKyBaTH 3a IOJIOXKEHHIM
3BAPHOIO EJIEKTPOAY BIIHOCHO TpaHMIb 3a30py MK
BupoOaMy Ha BXOJl B 30HY IUIABJICHHS 3 BpPaxyBaHHSIM
BHCOTH iX KPOMOK i KyTOM IOBOPOTY 3a30py Ha JAEsKii
BiJICTaHI BiJ 30HH 3BaproBaHHA BHUPOOiB. OcTaHHE
JTO3BOJISIE HAJIMHO YTPHMYyBAaTH 3BapHUIA CTHUK B IIOJI
30py (¢oromatamka. JIBOKaHANBHUHA  QoTOMpHMAY
OTHOYACHO CIIAKY€E 3a €JIeKTPOJOM i CTHKOM B JIBOX
TOYKaX CKaHYBaHHS.

IMnynben cTHKY ONMKHBOT 30HM cKaHyBaHHs (20 MM
BiZl BXOJIy B 30HYy IUIaBlieHHs) Bij ¢orompuiimaya 2
JaTyuKa 1 BUKOPUCTOBYIOTHCA JJII OTpUMAaHHA CUTHATY
PO3Y3rO/DKEHHSI TOJIOKEHHS CEPEMHU 3a30PY BIIHOCHO
3BAPHOTO  €JIEKTpoay. IMmysibcH AalbHBOI  TOUKH
ckanyBaHHs (30 MM BiI BXOAY B 30HY IUIABJICHHS) BiJ
(dotonpuitmMmaya 3 3aCTOCOBYIOTBCS ISl OTPUMAHHS
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Puc. 1. CtpykrypHa cxema IpUCTPOIO KOHTPOITIO 32
CTHKOBHM 3BapHHUM 3’ €JHAHHSM.

CHUTHAJTY pPO3Y3TO/DKEHHS Y BHIAAKy pi3HOI BHCOTH
KPOMOK BHpOOIB 1 3MIHM KpHMBU3HH 3a30py MiX
BUpoOaMH.

Jloriunmii mpucTpiil migKIroUae Omok (opMyBaHHS
CHUTHANIB YTPABIIHHA O0OX CHCTEM CIiJKyBaHHSI IIO
CTHKY 1 KyTy IIOBOPOTY KOpIyCYy HaT4MKy BiIHOCHO
GJIEKTPOLYy OO BIJNOBIIHMUX BHKOHABUMX MEXaHI3MIB
MOMEPEYHOro i KyTOBOTO mepemilleHHs aarduka. [Ipu
BIZICYyTHOCTI CHUTHaNy BiJl OJIM)KHBOI TOYKHM CKaHYBaHHS
ONTHYHHN JATYMK BUIPOMIHIOBAHHS MOXE MPAIOBATH B
PSKUMI CKaHYBaHHS 3a CTHKOM BiJ JaJlbHBOT TOUYKH

ckaHyBaHHS. [Ipum opHOwacHil BiacyTHocTi 000X
CUTHAJIIB BKJIIOYAETHCS CXEMa IOIIYKY, sKa Jli€ Ha OJOoK
VIOpaBiiHHA  BHKOHABYMM  MEXaHI3MOM  KYTOBOTO

MepeMilIeHHs KOPITyCy MaTduKa i IOBEpTae HOro J0 THUX
mip, TOKH He 3'SBUTBCA X0ua O OOUH i3 CHTHANIB i
JIOTIYHUH TPUCTPil BKIIOYUTH ONTOCIEKTPOHHUHN TaTIUK
B PEKHM CIIJKYBaHHS 32 CTHKOM.
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Curnany 3 garyuka | 0JJHOYACHO MO/AIOTHCS HA J1Ba
KaHallk:  Ha  KaHajl  YIOpPaBliHHSI  [ONEPEeYHHM
MEPEMILICHHSIM 3BAPHOTO EJEKTPOIY, SIKHH IKOPCTKO
3B’s13aHMH 3 KOPIyCOM [aT4yMKa, 1 Ha KaHal KyTOBOT'O
HOBOPOTY KOPIyCy JaT4uMKa BIJHOCHO OCi 3BapHOTO
EJIEKTPOTY.

Kanan ympaBiiHHS IONEpeYHHM IEPEMillEHHIM
JlaTYMKa CKIIAJIAa€Thes 3 IepeTBOproBaya 4, KomrapaTopa
5, cymaropa 6 curHamiB 000X KaHaNiB, OJOKa
yIpaBIiHHSA 7 BUKOHABYMM MEXaHI3MOM & MpuCTporo 9
MOTIEPEYHOTO  TEePEeMIlIeHHs, a KaHal YIpaBIiHHA
KyTOBHM TIOBOPOTOM KOPITyCY JaT4WKa BiTHOCHO OCi
3BapHOTO €JEKTPOLY CKIAJaeThes 3 MepeTBoproBada 10,
kommapatopa 11, kopenstopa 12, ekcTpeMalbHOTO
perynsaropa 13, Onoka ympaBimiHHS 14 BHKOHABYMM
MexaHi3MoM 15 mnpuctporo moBopoTy 16 Kopmycy
JaT4yMKa.

Imoynsen U, (t) BiJ poTompuiiMaya 2 3 TPUBATICTIO
ty—t, (puc.2)
CKaHyBaHHS UG EPEHIFOIOTHCS Ha BXO/Ii
nepeTBoproBaua 4 1 TMEpPEeTBOPIOIOTHCS B JBa IMITYJIbCH
Uy (t) i Up,(t), tpusamicts xoxuOro 3 skmx

tp—ty, 1 Big OJMKHBOI TOYKH

(BIOMOBIHO ) —1; 1 t, —1,) 3aJIEKUTH Bl ITOJOXKEHHS

CepellMHMd  3a30py MDK BHpPOOaMH  BIIHOCHO  OCI
dortonpuitmaua 2. Immynsc  Up; (t) TPUBAJIICTIO
At=t; —t, BH3HAYAe€TbCA IUUPHUHOIO 3a30py MIX

BHpoOaMu. SIKIIo cepenrHa 3BapHOTO CTHKY CITIBIIAJIAE 3
Biccto (QorompuiitMada 2, TO TPUBANICTh IMITYJIBCIB
t;—t, 1 ty—t, onHakoBa (puC.2 a). AKIIO BOHU HE
CHiBNAJAl0Th, TO iMIynbcH t; —t, 1 t;—t, MaroTh
pi3Hy TpuBanicth (puc. 2. 0).
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Puc. 2. YacoBi piarpaMu Hanpyr KaHajly yHpaBJiHHs
MOTIEpEYHHNM TIEPEMIIIEHHSIM 3BapHOTO EJIEKTPOLY IIPH
BiJICYTHOCTI ITEpPEBHIICHHS KPOMOK BHPOOIB.
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1T, =t,—t, =%+At+%,

ge At — BIAXWJICGHHS CepeiMHHM 3a30py Bia oci
po3raimryBaHHs ~ JartuMka  2; At IMITyJIBC,
MPONOPUIHHUN IIMpHWHI  3a30py; IIOCTYNalTh Ha
KoMmaparop 5, skuéi (popMye CHTHAT PO3y3TOMKCHHS

U, (t) . Horo  cepenHBOBHIIDAMIICEHE  3HAYECHHS

NpOMOPIIiiHE  BIAXWICHHIO CEPEAMHH 3a30py MiK
BupoOamu Bij onTuyHOi oci doromnpuiimaya 2. biok 7

¢popmye  curnan U,  ynpaBiiHHS  BHKOHABYMM

MEXaHI3MOM  MOMEPEYHOr0 MEPEMIIEHHSI  3BapHOIo
enekTpoay. [lpu 3MillleHHI CepeJinHU 3BAPHOTO CTHKY
BiHOCHO oci (oronpuitmauya 2 T, —T, =2At. Toxi 3

BUXOAYy  KOMIapaTopa 5  3HIMAeTbCd  CHTHAl
posysrojpkentst (puc 2, 6). BiH momaetbcs Ha 00K
ympaBiiHHS 7 1 jani yepe3 BUKOHABYMiI MeXaHi3M 8 Ha
NPUCTPIH MONEPEYHOro 3MIlllEHHsI 3BAPHOTO €JIEKTPO.LY,
BHACJIJIOK 4Oro 3BapHHUH €JEKTPOJ IepeMilllyeThes 3
CepelHH 3a30py.

VY BUmaaKy NOSBH Iepenagy KpOMOK BHpPOOIB MO
BUCOTI (puc. 3) 3BapHUI OB MOKE MPOILUIABUTH BEPXHIO
KPOMKY OJHOTO 3 BHpPOOIB 1 Oyae KiacTucs
HECHMETPUYHO  BIHOCHO CEpeAMHH 3a30py MiX
BUpoOaMu. 3acTOCYBaHHS B TNPHUCTPOi IabHBOI 30HH
CKaHyBaHHS 3a30py JO3BOJIIE 3MICTUTH 3BapHHI
eNeKTpo OvK4e OO HWKHBOI KPOMKH 1 THM CaMHM
MIBUIIUTH SKICTh 3BAPHOTO IIIBA.

IIpu nepernami BHCOT KPOMOK BUpPOOIB
BUIIPOMIHIOBaHHS Bl AYTH, PO3MOBCIOKYIOYHCH
B3JIOBX 3a30py MDK BHpoOamu, Oyne  Oinmblue

BiJOMBATUCh BiJl OOKOBOI TMOBEPXHI BEPXHHOI KPOMKH.
Toni Ha BHXOmi ¢orompuiiMada 3 CHTHaJI CTae
HECHMETpUYHUM (t; —t, ) 1 Ha BUXOAI Kommaparopa 11
MOSIBUTBCSL CUTHAJl PO3Y3ro/UKeHHs. BiH BiIHIMaeThCs
Bil CHrHAIy Ha BHXOJi KOMIapaTopa 5 B KaHami

el

a) Q) B)
Puc. 3. YacoBi giarpaMu Hanpyr KaHaiy YIpaBJIiHHS
MIONEPEYHNUM IIEPEMIIEHHAM 3BapHOTO €JIEKTPOY IIPU

HEepPEeBUILIEHHI KPOMOK BHPOOIB.
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(doronpuitmaya 2. Ile mpu3BOIUTH 10 3MiHH CHUTHAIY Ha
BXOJ[I CXeMH YIPaBIiHHA 7 MOMEPEYHUM epEeMIlCHHIM
€JEeKTPOAY. 3BapHHUN €JEeKTPOJ NMOYHHAE 3MIIIyBaTHCh B
OiK HUKHBOI KPOMKH.

IlepecyBaHHsI 3BapHOTO EJIEKTPOAY B OIK HIKHBOT
KPOMKH TPOJIOBXKYETHCS JI0 TUX Tip, MOKUH CHUTHAIIA Ha
BUXOJax KommaparopiB 5 1 11 He 3piBHSAIOTHCA.
3BaproBaHHs 13 3MIIIEHHSM 3BapHOTO  EIEKTPOIY
BIZTHOCHO CEepelIHH 3a30py MiX BUpoOamu Oyzae TpUBaTH
JI0 3HUKHEHHS TIEPEBUIIIEHHS KPOMOK BHPOOIB.

[Micns mporo curHan kommaparopa 11 3HWKae i min
€0 KaHay ONIKHBOI TOYKH CKaHYBaHHS 3a30py
3BapHUM  €IEKTPOJ 3HOBY IIOBEPTAETHCA 1O MOro
CepeHHU.

@doTtomnpuiiMad 3 3aCTOCOBYETHCS B MPHUCTPOI TAKOXK
JUIS CKaHyBaHHS KPUBU3HHU 3a30py. [jis 1poro BiH
BCTaHOBJIOETHCS HA BincTadi / Bix ¢orompuiimaya 2 mo
XOIy 3BaplOBaHHSA BHPOOiB. SIKIIO KPHBH3HH 3a30py

HeMae, a00 BOHA HE3HAYHA, TO BUXIAHI CUTHAIIN Ul(t) i
U, (t) ¢doronpuitmauiB 2 Ta 3 TPaKTUIHO OTHAKOBI 1
3CYHYTi OJIMH BIIHOCHO JPYroro Mo 4acy Ha BEIUYHHY

T= %, , Ie V — MBUAKICTH 3BapIOBAHHS.

Jdnst crnigkyBaHHS 32 KPUBHM3HOKO 3a30py CHIHAIIN
U, (t) 3 neperBoproBaua 4 i U 4(t) 3 neperBoproBaya 10

MOJIAI0ThCS Ha BXiJ Kommaparopa 12. Buximnuii curxan
KopensTopa

T
u(e)= [ U0 U, 0
0

Oyge MaKCHUMalbHHM, SKIIO 3a30p MK BHpoOamu
cnpuitMaeTscs oouaBoMa QoTonpuiiMadaMu. [Ipu mosBi
KPUBHU3HH 3a30py MDK BHpoOamMH, CHIHAJ U4(t)
3MeHIIyeThes. Jms  KOpekmii KyTOBOTO ITOJIOKEHHS
KOpIYCY  ONTOENEKTPOHHOTO  JaT4hka  BiJIHOCHO
3BAPHOrO E€JIEKTPOAY 10 MaKCHMaJIbHOMY 3HAU€HHIO
ABTOKOpEIAMiiHOT  (QyHKIIIT U(r) BUXIJlT KOpemsiTopa
3’€IHaHUH 3 OTHOKAHAIFHIM KPOKOBHM €KCTPEMAIIbHIM
perynstopom 13. BiH mpu3HadeHWH IS TiATPUMKH
MaKCHMAaJIbHOTO 3HAYCHHS BHX1IHOT HaTpyTu

[1]
(2]

Csapounoe npouzeoocmeo, 12, cc. 63-65 (1975).

KopessATopa. EkcTpeManbHUM KPOKOBUH DEryJsiTOp €
HaHOUIBI MEPCTIEKTUBHUM CEpeJl 1HIINX eKCTPEMATbHUX
PETYNATOPIB MPH YIPABIiHHI IHEPUIHHUMH IMPOIIECaMHU.
BiH  BHKOHaHWMII Ha  OCHOBI  KOMIIEHCALIHHOTO
BUMIpIOBaua  po3Mmaxy  3MmiHHOI  Hampyru  [3].
ExcrpemanbHuii peryinstop uepe3 OJ0K ynpamiiHHS 14
i€ Ha BHKOHABYMI MeXxaHi3M 15, sgkuil 3milcHIOE
KYTOBHUH IMOBOPOT KOPIIYCY JaTYHAKA IO CEPCIUHH CTHKY
MiX BHPOOAMH i THM CaMUM ITiIBUIIIYE CUTHAT HA BUXO/II
KOpPEJSTOpa IO MAKCUMAITHHOTO 3HAYCHHS.

JocmimKkeHHsT po3pO0JIEHOTO TPHUCTPOI0 B yMOBax
BrupoOHHITBa [BaHO-Dpankiscekoro BO , Kapmatu” mpu
3MiHI LIMPUHH 3a30py MDK BHpPOOaMu 31 CIUIaBIB
AIFOMIHIO 1 HeprkaBirouoi cram Bix 0,1 10 2 MM Ta 3MiHI
nepenaay KpOMOK IO BUCOTI BiJf HyJ IS 10 2 MM ITOKa3aJio

HOro mpane3laTHICTb 1 NpPakTHYHY  MOXIIMBICTH
3aCTOCYBaHHS TIPU  3BapIOBaHHI  CTHUKIB  3HAYHOL
KPUBH3HHU.

@doronpuiiMad AaTYMKa IPUCTPOI0 BUKOHAHUI Ha
OoCHOBiI (¢oro3ouay pamiomerpa PII-MT-1 3 macuBHHM
BOJIOKOHHUM  KBapuoBUM cBiTioBogoMm [4,5]. Bin
JTO3BOJISIE BIICHIOKYBAaTH TeMIIeparypy o0’ ekTiB Bixm 290
no 1273 K 3 ocHOBHOIO moxuOko0 <1% 1 mBHAKOIIEO
0,01 c. Tlone 30py TOJNOBKU pETYJIIOETHCS B TlaMeTpi BiJ
0,1 mo 30,5MMm npu Bigcrani Big 00’ekty 25,4 M.
O6uzBa ¢oronpuiiMaua criajeHi 1mo audepeHIiatbpHii
cXeMi 3 KPEMHIEBOTO 1 IrepMaHieBOro (hoTope3ncTopiB,
0 J03BOJISIE BUKIIOYUTH BIUIHB KOe(illi€eHTa YOPHOTH
BHIIPOMIHIOBaHHS, OCKUTBKY KPEMHIiH 1 repMaHiil 9y TimBi
JI0 BHUNPOMIHIOBAaHHS Ha PI3HUX AUISHKAX ONTHYHOTO
cruektpy. QDoronpuiiMady HE BHUMAra€ OXOJOIKEHHS
ONTHUYHOI YaCTHHH, IO 3abe3nedye 3pydHiCTh Y POOOTi.
3acTocyBaHHSI CBITJIIOBOZAA J03BOJISIE BHKIIOUYUTH BIUIUB
arpecHBHOTO CepPEIOBHIA HABKOJIO 00’ €KTa (TIHJI, BOISIHI
nap, rasu, 1ja3Ma TOlIO0) Ha poOOTy JaTyuKa i 3HIMaTu
MOKa3W HE3aJeXHO B KyTa Haxmiy ONTHYHOI oOci
CBITJIOBOJLY /10 ITOBEPXHI 5K KOHTPOJIIOETHCSI.
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Construction of two-channel optical device, which provides high quality of the joint welded stitch of the set
geometry at a different height of edges of wares which are subject to welding, is offered in the article.
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