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The paper examines the features of the distribution of irrigation density of the workpiece
surface in the secondary cooling zone of the continuous caster. Criteria for the optimal operation of
equipment in the secondary cooling zone are formulated, affecting the quality of the finished product
and the efficiency of the technological process. An analytical study of the potential possibilities of
using mathematical modeling of the cooling process of workpieces in air cooler sections was carried
out. The insufficient efficiency of using models based on classical heat conduction equations is shown
due to certain difficulties and limitations caused by the presence of various types of heat exchange
between the surface of the workpiece, nozzles, and the external environment, as well as due to the
impossibility of correctly taking into account in the modeling the design features of the equipment,
its technical condition, current process conditions.

Alternative methods for rapid experimental evaluation of the operation of nozzles in secondary
cooling sections are presented, a feature of which is the possibility of directly obtaining data from
the object of study for further processing. An analysis of the effectiveness of the methods and features
of their practical application was carried out. An experimental setup and software have been
developed to assess the condition of the nozzles and calculate statistical characteristics of the quality
of cooling of the workpiece surface in order to obtain recommendations for achieving uniform heat
removal and reducing the likelihood of cracking.

Keywords: continuous casting, sections of the secondary cooling zone of a continuous caster,
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MOHTAXK I'OJTIOBHUX BAJIOK MOCTOBHUX KPAHIB 3A 1O0IIOMOI'OIO
BAKYYMHO-3AXBATHOT' O ITPUCTPOIO

3anpononosano 6aHmMa’CO3aAXONNIOEANLHUL NPUCMPIE BAKYYMHO20 MUNY AKULL Modice Oymu
3acmocosano y KpanoOyoyeanHti, a came, Npu 8USOMOBIEHHI KOpoOYACMUX KOHCMPYKYIL 207108HUX
OanoK MOCmMo8uUx KpaHie.

Bakyymno-3axeamnuii npucmpiii 0na MOHMANCY 20108HUX OANOK MOCMOBUX KPAHIE BKIIOUAE
MAHInyIsamop 3 pooouUM Op2aHOM ) 8UTIA0I HCOPCMKOL Mpasepcu, 8aKyyMHI NPUCOCKU, 6CIAHOBTIEH]
8 0OMEOPaAx Mpasepcl 3 MONCIUBICIIO NEPEMIUYEHHS 8300824C MPABEPCH, | 0Xcepeno 8aKyyMY8aHHs,
cnonyuene 3 MNOPONCHUHAMU NPUCOCOK. Tpasepca 0odamkoso 3abe3neueHa YNOpamu, AKi
BCMAHOBIEHT 8 NPOMINCKAX MIJHC NPUCOCKAMU, 8 NOOOBIHCHIX OMBOPAX MPABEPCU, 3 MONCIUBICIIO
nepemiujenHs 300821c omeopie. Kpim moeo, sucoma ynopis 6i0HOCHO no8epxHi mpagepcu 00OPiGHIOE
8UCOMI NPUCOCOK 8 iX pOoOOUOMY CAHI, MOOMO 8 CMAHI IX MAKCUMATLHO20 8AKYYMYBAHHSL.

3acmocysanns npononosano2o npucmporo 003601uUmy 3abe3nedumu 8 nPoyeci 8USOMOBGIEHHs.
201108HOI OANKU KpaHa OOHOYACHe 30IUCHEHHS onepayii 6CMAHOBIEHHs NUCMIE Y MOHMANCHE
NOJNONCEHHS, BUNPABILEHHA NUCMIB [ IX NPUMUCKAHHA 00 0A306UX elleMeHmie KOHCMPYKYii, ujo
CYMMEBO CKOPOUYE 4ac NPUEOHAHHS TUCMIE [ poOUMb BUCOMOBNIEHHS MEeMAIOKOHCMPYKYIl MeHW
MPUBAIUM, OLIbUL 3PYUHUM, NPOCMUM T HAOITIHUM.

Knrouosi cnosa: 2010611 6banku Kpamie, MOHMAadic OANOK, 8aAKYYMHUL NPUCMPIUL.

IlocTanoBka mpo6Jemu. Ilpu BUroTOBIEHHI KOPOOYACTUX KOHCTPYKIIA TOJIOBHUX Oallok

MOCTOBHMX KpaHIB JOLIIBHUM MOK€ OYTH BHKOPHUCTaHHS BaHTAXKO3aXOILUTIOBAIBHUX IPUCTPOIB
BaKyyMHOTO TUITy. 3aCTOCYBaHHS TaKUX MPUCTPOIB A03BOJISIE 3a0€3MEUUTH B MTPOLIECI BUTOTOBJICHHS
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rojioBHOi OankW KpaHa OJHOYACHE 3IIHCHEHHS oOIepaliidi BCTAaHOBJICHHS JIMCTIB Y MOHTa)KHE
IIOJIOYKEHHSI, BUIIPABJICHHS JIMCTIB 1 iX IPUTUCKaHHSA 10 0a30BUX elIeMEeHTIB KOHCTpyKii. Lle cyrTeBo
CKOpOYY€ Yac MPHUETHAHHS JIUCTIB 1 pOOUTh BUTOTOBJICHHS METAJIOKOHCTPYKLII MEHII TPUBAINM,
OUTBIII 3pYyYHUM, TIPOCTUM 1 HATIHHUM.

AHaJi3 ocTtaHHix gociaimkeHb i myOJikamiii. BakyymHi 3axBaTHI MPHCTPOi YTPUMYIOTh
00'eKTH 3a paxyHOK PO3PIIKCHHS B Kamepi, OOMEKEHI 3 OJHOro OOKYy IMOBEPXHEI 00'€KTa, 110
yTpuMyeThcsi. OCHOBHMMH €JIEeMEHTaMH € 0JTHa a00 KiJIbKa MPHCOCOK, 110 KOHTAKTYIOTh 3 00'€KTaMH,
MarTh Oe3miuuto nepeBar. BoHu MoxxyTh mpaifoBatu 3 00'€éKTaMHu 3 Oyb-SKOIO MarHiTHOTO YH
HEMarHiTHOTro mMarepiaiay. Maca NprcOCKH 3a3BUYail MOPIBHSHO HEBEIUKA.

[ligiiomMHe 3ycuiuis y BaKyyMHUX 3aXBaTHUX IIPUCTPOSIX CTBOPIOETbCA 3a PaxyHOK
PO3piIKEHHS B KaMepi MiXK MPHCOCKOIO Ta 00'ekToM. [IpH iboMy cuiia TsDKiHHS 00'€KTa IporopiiitHa
IUIOII KOHTAKTY BaKyyMHOT KaMepH NPUCOCKHU Ta 00'€KTa.

VY BiJOMUX KOHCTPYKIIiSIX 3aXOTUTIOBaYiB BAKYYMHOTO TUITY € HEJIOJTIKH, IKi YHEMOXKIIBITIOIOTH
X IIMPOKE BUKOPUCTAHHS MPU BUTOTOBJIEHHI KOPOOUACTUX KOHCTPYKIIIHM roJIOBHUX 0al0K MOCTOBUX
kpaniB. Tak y npuctpoi /1/ HeoOXiHe Al yTPUMaHHS BaHTAXy PO3PiIKEHHS CTBOPIOETHCS Baroko
TpaBepcH 1 BaHTaxy. Lle NpUBOANUTE 1O HEMOXKIIMBOCTI YTPUMAaHHS JIUCTA, 1[0 TPAHCIIOPTY€ETHCS, Y
BEPTUKAJIHHOMY IIOJIOKEHHI, a8 TaKOX HEMOXKJIMBOCTI 3MIHM BiJICTaHI MK NMPHCOCKAMH TIPU 3MiHi
PO3MipiB JIUCTA.

B mpuctpoi /2/ Takok HEMOXJIHMBI 3MIHM BiJICTaHI MK NPHUCOCKaMH, IO HEOOXiAHO MpH
3aCTOCYBaHHI JIUCTIB pi3HUX po3MmipiB. [Torpeda B IboMy MOKe BUHUKHYTH MPU MOHTaXy KPaHOBHUX
0aJoK pi3HUX MPOJBOTIB. B 000X BUMagKkax HEIUIOMIMHHICTH YTPUMYBAHOTO IPUCTPOEM JIUCTA HE
JI03BOJISIE M1l YaC MOHTAXy METaJOKOHCTPYKIIii KpaHa 3a0e3MeUnTH IiJIbHEe IPUTUCKAHHS JIUCTA 10
niagparM MOCTa B MOMEHT iX 3'€/IHaHHS 3BapIOBAHHSIM.

B npuctpoi /3/ MOXIMBICTH NEpeMILlIEHHS B3JOBX TpaBepCH MPHUCOCOK J03BOJIIE HOTO
BUKOPUCTOBYBAaTH NPU MOHTaXXy TOJIOBHUX OallOK KpaHIB PI3HUX IMPOJBbOTIB, € 3aCTOCOBYIOTHCS
JUCTU PI3HUX pPO3MIpiB. Asle 1 TYyT HEMOXJIMBO 3a0€3MEeUeHHs HaJIHOro NPUTHCKaHHA 1
rapaHTOBAHOI'0 KOHTAKTY JICTA, 1[0 MOHTYETHCS 1 MA€ HEIUIOMIMHHICTb, 3 AlapparMmaMu MOCTa KpaHa
B MOMEHT iX 3'€/IHaHHS 3BapIOBAaHHSM.

Meta pocaigxenb. MeToo pobOTH € po3poOka KOHCTPYKII BaKyyMHO-3aXBaTHOTO
IPUCTPOIO JUISI MOHTaXy TOJOBHUX OajJOK MOCTOBHMX KpaHiB, sIKa JI03BOJIIE 3a PAaxyHOK 3MiHHU
pobounx mapameTpiB 3a0€3MEUUTH B MPOIECI BUTOTOBJICHHS OaJOK OJHOYACHE 3A1MCHEHHS
orepaliil BCTAHOBJIEHHS JIUCTIB Y MOHTAXKHE TMOJ0KEHHS, BUTIPABJICHHS JIUCTIB 1 IX IPUTUCKaHHA 10
0a30BHX €JI€MEHTIB KOHCTpYKIii. Lle 1ae 3Mory cyTT€BO CKOPOTUTH Yac MPHUETHAHHS JTUCTIB 1 pOOUTH
BUTOTOBJICHHSI METAJIOKOHCTPYKIIIi MEHIII TPUBAINUM, OLIbII 3pYYHUM, IPOCTHM 1 HAIHHUM.

OcHoBHUIi MaTepian gocaigKeHHsl. TeXHOIOTTYHUMN MPOIIEC BUTOTOBJIEHHS I'OJIOBHOI OalKu
MOCTOBOTO KpaHy KOpoOYacToi KOHCTPYKIIi BKJIIOYAE KiJIbKa oOmepariif, sKi BHKOHYIOTbCS
MTOCJTIZIOBHO HA OKPEMUX POOOYHX MICIISIX.

Ha nepromy po6ouomy mictii (puc.1, a) BUKOHYIOTh IOYAaTKOBI ONepailii CKJIagaHHs MeTaleBoi
KOHCTpyKIIii. banky 30uparTs y nepeBepHyTOMY (MTOPIBHAHO 3 pobounM) mosoxkeHHl.  CrmovyaTky
Ha CTEeH/Ii pO3KJIaal0Th 1 3BapIolOTh JIUCTH 1 BepxHboro noscy. Jani (puc.l,6), 10 BEepXHBOTO Mosicy
Ha BijcTaHi nmaHem T-moaiOHO 3aKpIIUTIOTh TonepeyHi aiagparmu 2, ki 3’ €IHYIOTh MIXK C00010
B’SI3MU - peOpaMu JKOPCTKOCTI. 3aKpiljeHHs 3/1iCHIOEThCS IPUXBAaTKaMU, TOOTO 3BapIOBaHHAM Y
NEKIJIBKOX TOYKaX.
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Pucynok 1 — BakyymHo-3aXxBaTHUI TPHUCTPIN IS MOHTAXKY TOJOBHUX 0aJJIOK MOCTOBHX KpaHiB
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Ha npyromy po6ouomy mici (puc.l, B) 1o 6a30B0Oi METaTOKOHCTPYKIIi MPUEAHYIOTh OidH1
BepTuKanbHi auctu 3. (IIpu 30upanHi MPOMHUCIOBUX MOCTOBHX KpaHIB 3arajJbHOr0 MPU3HAUYCHHS 3
npoiasotamMu MoctiB 10,5...34,5 M ans 1iei omepaiii BUKOPUCTOBYIOTHCS JUCTH 3 Jialla30HOM
posmipiB: gosxkuna L = 3000...6000 mm, Bucora H = 800...1500 mm, ToBmmua h = 4...9 Mm).
Onepallis MpUETHAHHS JHUCTIB € MEXaHI30BaHOIO 1 BUKOHYETHCS 3a JIOMOMOTOI0 JIBOX CAMOXIIHUX
MOPTAJIiB, SIKI BAKOHYIOTh Pi3HI TexHoyor14H1 ¢yHKii. [lopTan-maninynsrop 4 Mae 1Bi cripsMoBaHi
HA3yCTpiu TpaBepCH 5 3 BaKyyMHUMH 3axOILUTIOBadamu (mpucockamu 6). BiH mpusHaueHWid yis
TPAHCIIOPTYBaHHS 1 BCTAHOBJICHHS B NMPOEKTHE (MOHTA)KHE) IOJIOKEHHS IBOX JIUCTIB 3, 3 SKHX
BUTOTOBJISIFOTH IMIPOTHIICKHI O14H1 cTiHKM 7 rofoBHOI Oanku. [Ticist mpukiaganas uctis 3 10 6a30BOi
KOHCTPYKIIIi 3A1MCHIOETbCS X MOMEpenHs MpuxBaTka 10 aiadparMm i BepxHboro moscy. Ilopran-
obtrckau 8, oOjamHAaHWK TiAPaBIIYHUMH IWIIHApPaMU 9, TpU3HAYEHUH [UIS BUIPABICHHS
HETUIOIMHHOCTI OIYHUX JIUCTIB, iX MPHUTHCKAaHHA 10 JaiadparM i pedep KOPCTKOCTI 1 CTBOPEHHS
rapaHTOBAHOTO KOHTAKTY MK HUMU. LI[ITbHU KOHTAKT MiX JETaTsIMU JO3BOJISIE BUKOHATH O1TBII
SKICHE 1 Ha/IIHE 3aKPiTICHHS O1YHMX JIUCTIB 110 Jiadparm i pedep sxopcTkocTi. Lle 3a1iCcHI0EThCS 3a
JOTIOMOT OO JTOJIATKOBHUX IMPUXBATOK B 0AaraTb0X TOUYKAX KOHTAKTY.

Jlis BupilIeHHS TOCTaBJICHOI 3a/ladyi, B BaKyyMHO-3aXBaTHOMY MPHUCTPOi IS MOHTaXy
rOJIOBHUX OaJOK MOCTOBHX KpaHiB, IO BKJIIOYAE MAHIMYJATOP 3 pOOOYMM OpPraHOM y BUIJISII
KOPCTKOI TpaBepCH, BaKyyMHI MPHCOCKHM, BCTAHOBJIEHI B OTBOpax TPaBEpCH 3 MOXKIHUBICTIO
MEPEeMIIIeHHST B3J0BXK TPABEPCH, 1 JUKEPENIO BaKyyMyBaHHsI, CIIOTYYCHE 3 TOPOKHHUHAMH IPHCOCOK,
TpaBepca 01aTKOBO 3a0e3leyeHa yrnopaMu. YIOpy BCTAHOBJICHI B MPOMIKKAaX MK MPUCOCKAMH, B
MOJIOBXKHIX OTBOpPAxX TPaBEPCH, 3 MOXKIIHMBICTIO MEpeMilieHHs B3OBXK OTBOpiB. Kpim Toro, BucoTa
yIOPiB BIIHOCHO MOBEPXHI TPaBEPCH JOPIBHIOE BUCOTI MPUCOCOK B iX poOOUOMY CcTaHi, TOOTO B CTaHi
iX MaKCHMaJIbHOTO BaKyyMYyBaHHS.

B ocHOBY KOHCTpPYKIIIT TOKJIaeHA 171est CTBOPEHHS BaKyyMHO-3aXBaTHOT'O MPUCTPOIO, AKHH NPH
MOHTaKy METAJIOKOHCTPYKIIi TOJIOBHOI OaJIKW MOCTOBOTO KpaHy BUKOHYE KIJIbKAa TEXHOJIOTTYHHX
ornepauiil 0JHOYaCHO, 10 POOUTH TEXHOJIOT1I0 BUTOTOBJIEHHS! METATOKOHCTPYKIIIi MEHII TPUBAJIOIO,
OUIBII 3pYYHOIO, IPOCTOIO 1 HAIHHOIO.

VY nopiBHSAHHI 3 BIJOMUMH KOHCTPYKLISIMHU, HasiBHICTh YIOPIB B MPOMIKKaX MK MPHCOCKaMH
J03BOJISIE, OApa3y IICIA BCTAHOBJICHHS JIUCTa Y TPOEKTHE TIOJOKEHHS, BHIIPABHTH JIUCT 1
IPUTUCHYTH Horo 0 0a30BOi KOHCTPYKMLIi JuId MoJaiblIoro 3akpiruieHHs. Ha 1ie BuUTpauaeTbes
3HAYHO MEHIIE Yacy, aH1)K MPHU 3aCTOCYBaHH1 ABOX MPUCTPOIB.

YHopu BCTaHOBIIOIOTHCS B TIOZOBXKHI OTBOPH TPaBEPCH 3 MOMKIIMBICTIO MEPEMIIIEHHS B3JIOBXK
OTBOPIB, L0 J03BOJISIE€ 3aCTOCOBYBATH MPUCTPI MPU MOHTAXKY JIUCTIB PI3HUX PO3MIpPIB, TOOTO IS
BUTOTOBJICHHSI TOJIOBHUX OAJIOK Pi3HUX MPOJBHOTIB.

[Ipu oMy, BHCOTa yHnopiB BIJHOCHO MOBEPXHI TpaBepCH JIOPIBHIOE BUCOTI MPHCOCOK B iX
pobGoyoMy cTaHi, TOOTO B CTaHI iX MaKCHMaJbHOTO BaKyyMyBaHHs. Llg o3Haka 103BOJsIE€ He
BUTpayaTH J0JATKOBO Yac Ha MPUTHUCKAHHS YIOPIB JI0 JIUCTA MICisl HOro mpukiaaeHHs 1o 6asu. Le
Moyke OyTH 3/ifiCHEeHe 3a paXyHOK IepeMillleHHs B HanpsMi KOHCTPYKIIIi yci€ei TpaBepcH.

Ha pucynky 2 moka3aHa CTPYKTypa i IPHHIUI i TTOPTaTy-MaHIIyJIATOPY 3 TO3HAYCHHSIMHU
BUJIIB MO0 IHIIMX KPECIeHb, Ha PUCYHKY 3 ,a,0,B HaBeJEHI 3arajbHUI BUJ TpaBepCcH 3 yHopamu
(a), Bu TpaBepcu y pasi 3aCTOCYBaHHS OJJMHOUYHUX MPUCOCOK 3 KOXKHOTO ii 00Ky (0) 1 BUJI TpaBepcu
IIPU BUKOPUCTAHHI 3[IBOEHUX MPUCOCOK 3 KOKHOTO OOKY TpaBepcH (B).
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BudI A

A Z 7

Pucynok 2 — BakyyMHO-3axBaTHUI IPUCTPiH JIUIs1 MOHTAXY TOJIOBHUX 0aJ0K MOCTOBHUX KpaHiB

[Topran-maninynarop 4 (puc.2) € IBOCTOPOHHIM 1 Ma€e poOOUi OpraHu y BUTJISAL TpaBepe 5, Ha
SKUX PO3MIIIEHI MPUCOCKH 6 Ha KOXHIii CTOpoHI moptaiy. [Ipu cTBOpeHHI Bakyymy (IKepernom
BaKyyMYyBaHHS) IPUCOCKH 6 MPUTATYIOTh O cebe JUCT 3, MICHsA YOro pyxaMmu caMoro mnopraiy i
TiIpaBIIYHAX LWIHAPIB MOPTANy JHCT 3 TPAHCIOPTYETHCS 1 BCTAHOBIIOETHCS B TPOEKTHE
nojioxkeHHs. OCTaHHBOIO OIEpalli€l0 MOPTady € HATHCKaHHA JucTa 3 70 0a30BOi MeTaneBoi
KOHCTPYKLII 3 MOAANBIINM iX 3’ €IHaHHSAM 3BAPIOBAHHSIM.

KoHcTpykuis By3ia 3axonjieHHs O1bIl IeTallbHO IoKa3aHa Ha pucyHky 3. Ha tpasepci 5 (Puc.
3, a) BCTaHOBJIEHI NMPUCOCKH 6, 5Kl (Y pa3l BakKyyMyBaHHS IX HOPOKHUH) MPUTITYIOTh 0 cede 1
YTPUMYIOTh JHCT 3 (OKa3aHui MyHKTHUpoM). [Ipn MakcumMalibHOMY BakyyMyBaHHI BUCOTa IPUCOCOK
BIJIHOCHO NIOBepxHi TpaBepcu fopiBHIoe C. Ilpucocku 6 BcTaHOB-

JIeH1 B IOJIOBKH1 OTBOPHU TPABEPCH 3 MOKIIMBICTIO NTEPEMIIIIEHHS B3/10BX TpaBepcH. ToOTo, npu
3MiH1 PO3MIpIB JINCTA MPUCOCKH MOXKYTh MEPEMILYBaTUCh 1 (PIKCYBaTUCh Y MOTPIOHOMY JJIsl LIbOTO
MOJIOKEHHI. B mpoMikkax MK MpHcockamu 6, B 1HIIMX MOJOBXHIX OTBOpax, 3MOHTOBAHI YIOPH.
Bucora ynopiB BIIHOCHO ITOBEPXHI TPaBEpPCH JOPIBHIOE BUCOTI MPUCOCOK, TOOTO ckiagae C. Ynopu
TaKO’X MOXYTb IIEpEMIIyBaTUCh B3/IOBXK CBOIX OTBOPIB 1 (JiKCyBaTHCh B MOJ0XKEHHI, 110 BiJINOBIIA€
MIOJIOKEHHIO €JIEMEHTIB KOHCTPYKIIIT, 10 SIKUX JIUCT Ma€ OyTH MPUETHAHUM.

Ha puc.3, 6,8 noka3aHi TpaBepcu y pa3i BUKOPUCTAHHS OJHI€l MPUCOCKU 3 KOXHOTO OOKY
Tpasepcu (0) abo npu 31BOEHUX MPUCOCKaX (B).

Cnig 3a3HauMTH, 10 KUIBKICTH OJAMHOYHUX NPUCOCOK Ha TpaBepci, abo iX map Moxke OyTu
OUIBIIOI0, HANpUKIaA, Tpu abo me Ounbmie. lle 3anmexuTh Bix po3MIpiB 1 Barm JHUCTIB, IO
TPAHCHOPTYIOTHCS TopTanoM. [Ipu 11bOMy, yIIOpH MarOTh OyTH BCTAHOBJICHI B KO)KHOMY MTPOMDKKY
MDX IIpHCcOCcKaMu abo iX mapamH.

Po3pobiennii mpucTpiii mpaimroe HACTYMHUM YHHOM. J[Ba JHMCTa, TpHU3HAYEHI JO MOHTAXY
METaJIOKOHCTPYKIIil, BCTAHOBIIIOIOTh MUK peiikamu mopTainy 4 (puc.2) B MOJIOKEHHs, OJIM3bKe 10
BepTUKaJIbHOTO. IlOopTanm BCTaHOBIIOIOTH HAJ JIMCTAMH, TICIsA YOTO pyXaMH MaHImynisTopa i
BaKyyMYBaHHSM IIPHCOCOK 6 3a0€3MeuyroTh 3aXOIICHHS JINCTIB 3 KOXKHOO 3 Tpasepce 5. Jlani, moprain
0 peiikax mepeMilyioTh 3 30HY pO3TalllyBaHHS MeTaloKOHCTpyKuii (puc.l, B). Pyxamu nmoprany i
T1APONMITIHAPIB MOPTATYy OOHMIBA JUCTU BCTAHOBIIOKTH B MOTPIOHE IS TOJANBIIOTO 3aKPITICHHS
noJiokeHHs. [licnsi MpUTHCKAaHHS JIUCTIB JO METAJIOKOHCTPYKIIii, 3aBASKH yIOpaM, OTPUMYIOTh
BUIIPABJICHHS JIUCTIB 1 IIIIbHUN KOHTAKT JIMCTIB 3 1HIIMMU €JIeMEHTaMU MeTaloKoHcTpykuii. [ai,
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JUCTH 3aKPIIUTIOIOTE 10 AiadparM i pedep *KOPCTKOCTI MPUXBATKaMU 3BaprOBaHHS. 3aCTOCYBAaHHS
TaKOTO MPHUCTPOI0 POOUTH IPYTUid MOPTAJ IS TPUTUCKAHHS JIMCTIB 3aBUM.

[Mpukamom peainizarii 3ampONOHOBAHOTO MPHUCTPOIO € BUKOPHCTAHHS BAaKyyMHOT'O 3aXBaTy
HOBOI KOHCTPYKIIIi P MOHTa)Xy TOJIOBHHX 0aJOK MOCTOBHX KpaHiB B YMOBax OJITHOTO 3 3aBOJIIB
MiJHOMHO-TPAaHCTIOPTHOTO yCTaTKYBaHHS.
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Pucynok 3 — KoHcTpyKitist By3/1a 3aXOIJIEHHS

['omoBHy Oanky MOCTOBOTO KpaHy MposboToM 34,5 M BUTOTOBISUIM 13 3aCTOCYBaHHSIM
MOpTaJIiB 3BUYAHOT KOHCTPYKIIii, TOOTO 0e3 MpOMIKHUX yrnopiB Ha Tpasepci. Ilicis BcTaHOBICHHS
JIUCTIB TEPITUM TIOPTaJIOM, 3JIMCHIOBAIOCH iX TMOMEpeaHe 3akpirieHHs. [licas mporo, 10 JHUCTIB
i DKIKaB JpyTruil mopTal, SKW BUIPABISAB JIMCTH 1 MPUTHCKAB iX a0 miapparM. B MomeHT

29



Hayka Ta BUpOGHHUIITBO

2024 p. Bun. 27
MamuHoOy1yBaHHs i 3BaproBajibHe BUPOOHHITBO

MPUTHCKY 3MIHCHIOBAIOCH JTOJIATKOBE 3aKpIIUTIOBaHHS JUCTIB. [lporemypa 3akpirieHHS JIHCTa
TpuBaja 06Ju3bK0 20 XBUIIMH.

Ha cycianiii qisHI BUTOTOBJISUTN 1HIIY TOJIOBHY OalKy TOTO X Kpany. [l MoHTaxy O19HUX
CTIHOK MOCTY 3aCTOCYBaJId OJIMH OPTAJI HOBOI KOHCTPYKIIii, TOOTO 3 YIIOpaMu Mixk MpUcOcKamu. 3a
PaxyHOK BHKOPHCTAHHS OJHOTO MOPTAly, MPOIEC 3aKPIICHHs JHUCTIB TPUBAaB OMU3bKO 15 XBHIUH
pu Ti€i X sSKOCTi 3’emHaHHsg. [lpw oMy, mporec NMpUETHAHHS JIMCTIB CTaB OLIBII MPOCTUM,
3pYYHHM 1 HAIHHUM.

BUCHOBKHA

3acTocyBaHHsS 3allpONOHOBAHOT KOHCTPYKINI BaKyyMHO-3aXBaTHOTO IIPHCTPOIO JI03BOJISE
3a0e3Me4YnTH B MPOLEC] BUTOTOBJIECHHS T'OJOBHOI OalKM KpaHy OJHOYACHE 3/iHCHEHHS OIeparii
BCTaHOBJICHHS JIMCTIB Y MOHTa)KHE TIOJIOKECHHS, BUIIPABJICHHS JIMCTIB 1 IX IPUTHUCKaHHS 10 0a30BUX
eNIEMEHTIB KOHCTPYKIIil, 110 CYTTEBO CKOPOYY€E Yac NMPHEAHAHHS JIMCTIB i pOOUTH BUTOTOBIICHHS
METaJIOKOHCTPYKIIi1 MEHII TPUBAIHMM, OUTBII 3DYYHHUM, IIPOCTUM 1 HATIHHUM.
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Lavryk V.P., Shishkin V.V., Suglobov V.V.

ASSEMBLY OF MAIN BEAMS OF BRIDGE CRANES WITH THE HELP OF A
VACUUM SUCTION DEVICE

A vacuum-type load-catching device is proposed, which can be used in crane construction,
namely, in the manufacture of box structures of the main beams of bridge cranes.

The vacuum gripping device for mounting the main beams of bridge cranes includes a
manipulator with a working body in the form of a rigid traverse, vacuum suction cups installed in the
openings of the traverse with the possibility of movement along the traverse, and a vacuum source
connected to the cavities of the suction cups. The traverse is additionally equipped with stops, which
are installed in the gaps between the suction cups, in the longitudinal holes of the traverse, with the
possibility of movement along the holes. In addition, the height of the stops relative to the surface of
the traverse is equal to the height of the suction cups in their working state, that is, in their state of
maximum vacuuming.

The use of the proposed device will allow to ensure, during the manufacturing process of the
main beam of the crane, the simultaneous implementation of the operations of installing the sheets in
the installation position, correcting the sheets and pressing them to the basic elements of the
structure, which significantly reduces the time of joining the sheets and makes the manufacture of
metal construction less time-consuming, more convenient, simple and reliable.

Key words: main beams of cranes, installation of beams, vacuum device.

Cmamms naoiuwna 18.03.2024 p.

30



