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BUI'OTOBJIEHHSI TOHKOCTIHHUX IJIOCKHUX JETAJEN
TEIIVNIOOBMIHHHUX AITAPATIB 31 COEPUYHUMHU BUCTYIIAMMU TA
3ATJIMBJIEHHAMMU
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Anomauin. 3anponoHosano MexHonI02i0 GU2OMOGIEHH MOHKOCIHHUX NJIOCKUX Oemaell
MenI00OMIHHUX —anapamié i3 penvehom Yy 6ueniadi cepuyHux eucmynie ma  3a2iubNeHb.
Dopmoymeopens 30iUCHIOEMbCS ULTAXOM JIOKATbHO20 NPODInogants wimabu nio 0icio N0300824CHLO2O
po3mszy 3a 00NOMO2010 POIUKIG 3 BIONOGIOHUM penbepom. Bcmanogneno, uo no300824CHs CUAA POIMAY
ICMOmMHO 8NAUBAE HA cMADIbHICMb hopMu, 3an0biearoyu XeUIACmMocmi OISl chepuuHux eremMenmis i
Ha Kpasx 3a20moexu. Pospobaena mexnonoecia 3abesneyyec nioguiuyeny mouHicmy GUeOMOGIEHH ma
Modice Oymu adanmoeana 00 cepilino2o eUPOOHUYMEA.

Knrouoei cnosa: meniooominni anapamu, npo@inoeanisi, nNo3006dCHIl po3mse, cheputni

sucmynu, iHmeHcu@ixayis meniogiooaui.

Bcmynna uacmuna. lateHcudikamis TEIUIOOOMIHY € BaXKJIMBUM HAMpPSIMOM ITiIBUICHHS
eHeproeeKTUBHOCTI MPOMHCIOBUX TEIUIO0OMIHHMX cucTeM. CydacHi JOCHTIDKEHHsS CHpsAMOBaHI Ha
CTBOpPEHHS TIOBEPXOHb 13 penbedoM, IKUH crpusie TypOyJizallii MOTOKY TETUIOHOCIS Ta 301IbIICHHIO
ol Terutonepenadi. [lepcrieKTHBHUM PIIICHHSIM € 3aCTOCYBaHHS IUIOCKHX €JIEMEHTIB 13 CHCTEMOIO
chepryHUX BUCTYIIB Ta 3ariHOJICHb, 10 IIIOTh K iHTeHCH(ikaTopu Terutosiatayi [ 1-3].

BuroroBneHHs Takux aeTanedl moTpedye TEXHOJOTIT, 31aTHOT 3a0€3MeYUTH BUCOKY TOYHICTB i
BIJICYTHICTh Je(EKTIiB MOBEPXHI MPU MIiHIMAIBHAX €HEPrOBUTpPATaX, IO HE 3aBXKIHW MOXKHA JOCATTH
BUKOPHCTAHHSM BXKE iICHYIOUMX TEXHOJOTiH [4—6].

BukopucTaHHS MO3ZOBKHBOTO PO3TATY 3aroTOBKM B Tpoleci Mpo(didroBaHHSA Ha€ 3MOTY
VHHKHYTH XBHJISICTOCTI KPOMOK, TIO3/IOBXXHBOT KPUBU3HM Ta 3MINKOBUX JjedopMariiid, XapaKTepHUX
JUTSI TPAIUIIIAHUX TEXHOJIOTIH.

Memoro pobomu € po3poOKa Ta EKCIIEPUMEHTAIbHA amnpoOallis TEXHOJIOTII BUTOTOBJICHHS
TOHKOCTIHHUX TUIOCKHX €JIEMEHTIB TeIJIOOOMIHHMX amapariB 3i CHEpUYHUMH BHUCTYIAMH Ta
3arJIMOJICHHSIMU 3 BUKOPUCTAHHSM PO LIIOBAHHS PO3TATHYTOT 3arOTOBKH.

Ocnoséna uwacmuna. TeEXHONOTIIO BHTOTOBJICHHS TOHKOCTIHHHUX TUIOCKHMX  JeTanei
TEIIOOOMIHHHMX amnapatiB i3 penbeoM y BUTISAI chepryHHX BUCTYMIB Ta 3ariaubieHs Oyio

PO3pOo0OIIEHO Ha MiATPYHTI Coco0y BUroToBIeHHS prudienux mpodimis [7] (puc. 1).
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Pucynok 1 — Cxema mporecy npodiitoBaHHs 3 MO3I0BKHIM PO3TATOM

JlocmipkeHHsT TPOBOAMINCH HAa CKCIIEPHUMEHTANbHINA yCTAaHOBI, PO3pOOJIEHIH aBTOpaMH.
Ponmku muist nmpodinroBanHs 0yiio BUTOTOBJIEHO 3i cTaii 45; penbed ponuKiB 3 cHepUIHUMHU BUCTYIAMU
CTBOPIOBABCS NIISXOM 3alpeCyBaHHs CTaJbHUX KYNbOK. B sikocTi 3aroToBku Oyna naryHHa mTaba
(J163), ToBimmuOI0 0,4 MM i muprHOIO 74 MM. [IpodintoBaibHI POJUKHU Ta 3pa30K BUTOTOBJICHOT JeTaIi

3 penbedoM chepuaHoi PopMH HABEACHO HA PHC. 2.

Pucynok 2 — Ponuku amst mpodintoBaHHs Ta 3pa30K BUTOTOBJICHOT 1eTall

3 penbedom chepuunoi hopmu

[lix yac BunpoOyBaHb, BUTOTOBJICHHS TAPTiH JETalei MPOBOAMIOCS TPU Pi3HUX 3HAYEHHSIX
MIO3JJ0BXXHBOI CHUJIU PO3TATY.

ExcniepumeHTanbHi JOCIIPKEHHS MIATBEPIWIN, IO MPH BiJCYTHOCTi, a0 HENOCTATHHOMY
pO3Ts31 HA MOBEPXHI 3arOTOBKM BUHHUKA€E XBUIISICTICTh Ta IMO30BXXHS KpUBU3HA. 31 301JIbIIICHHIM CHJIH
pO3TATY 110 3HAUEHb, IO HAOIMKYIOThCS, a00 BiJIIOBIal0Th MEXI TEKY4OCTI MaTepiary, IOBEPXHS CTaE
CTaOlIBHO0, @ TEOMETPISl BUCTYIIIB — PIBHOMIPHOIO.

3anponoHoBaHuil CHOCIO T03BOJISIE YHUKHYTH TIONIEPEJIHLOI MPABKH 3arOTOBKH, CKOPOTHTH

KUIBKICTB OIepalliif Ta OTPUMAaTH BUCOKY TIOBTOPIOBAaHICTh (hOpMHU.
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Bucnosku. 1.1IpoBeneHO eKCIIepHIMEHTANbHY amnpoOallito TEeXHONOTii (OPMOYTBOPEHHS
TOHKOCTIHHUX IMTab0BUX JeTanei 3i chepuaHrMu BUCTyIIaMH Ta 3ariaubneHHsMu. 2. JloBeneHo, mio
MO3/IOBXHS CHJIa PO3TATY CTabumizye mpormec (HOPMOYTBOPEHHS Ta CHPHUSE YCYHEHHIO XBUIISICTOCTI
KPOMOK 1 TTO3/TOBKHBOI KpUBU3HU netaned. 3. OTpumani pe3yabTaTd MOXYTb OyTH BUKOPHCTaHI TPU
MPOEKTYBaHHI MIPOMHCIIOBOTO YCTAaTKyBaHHS JUII BUPOOHHIITBA IUIOCKWX JeTaiei 31 chepruaHuMHU

BUCTYyIIaMU Ta 38FHH6HCHH§IMI/I, 10 BUKOPUCTOBYIOTHCA Y TEIIO0OMIHHHX ariaparax.
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Anton Novoshytskyi, Svitlana Bodu, Dmytro Fabritsyiev, Mykhailo Hrynyk

Manufacturing of thin-walled flat parts of heat exchangers with spherical protrusions and
recesses

A technology for manufacturing thin-walled flat parts of heat exchangers with relief in the form
of spherical protrusions and recesses is proposed. Forming is carried out by local profiling of the staff
under the action of longitudinal tension using rollers with the appropriate relief. It has been established
that the longitudinal tensile force significantly affects the stability of the shape, preventing waviness
near the spherical elements and at the edges of the workpiece. The developed technology provides
increased manufacturing accuracy and can be adapted to serial production.

Keywords: heat exchangers; profiling; longitudinal tension; spherical protrusions; heat transfer
intensification.
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