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Tema guceprauii:
1. Po3po6ka npotiecy BUTOTOBJIEHHSI TBUHTOIOAIO6HUX TPYO OOKOUYBAHHSIM POJINKAMU

2. Metal spinning process developed for manufacturing helical tubes

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO IIPOLIECY BUTOTOBJIEHHSI TBUHTONOAIOHUX TPYO, 110 6YOYTh
BUKOPUCTOBYBATHUCh B SIKOCTi TEMJI0O0OMIHHMX IOBEPXOHb, HA OCHOBI IPOLECY JIOKAJIbHOTO (POPMYBaHHS POJIMKOBUM
O0OKOYYBaHHSIM Ta BU3HAYEHHIO ONTUMAaJIbHUX ITaPAMETPIB LIbOTO MIPOLIECY, 32 JOMOMOTOI0 SIKUX MOXKHa 0yJ10 6
CIIPOTHO3YBATU Ta 3a6€3M1€4UTY BUTOTOBJIEHHS 'BUHTONONIOHUX TPYO 6€3 pyiiHyBaHHs. Bu3HaueHO xapakrep
BIIJINBY OCHOBHUX TEXHOJIOTIYHUX i KOHCTPYKTUBHUX [TapaMeTpiB (T€OMETpii 3arOTOBKY Ta iHCTPYMEHTIB, YaCTOTU
06€PTiB 3arOTOBKH, KiJIbKOCTi IIPOXO/IiB POJIMKIB, BEJIMYMHU IPOTUTHCKY) Ha NTpouecy GOpMyBaHHS 'BUHTONOIIOHNX
Po3pob6eHi pekoMeHJaliil 3 TPOEKTYBAHHS TEXHOJIOTII i OCHAIEHHS! 1715 POLECiB IIACTUYHOTO (POPMYBaHHS
OJIHO- Ta TPbOX3aXiIHAX TBUHTONOLIOHUX TPYO POIMKOBUM OOKOUYBaHHSAM. Po3p06seHo croci6 i TexHosorii

OTPUMAaHHS I'BUHTOIOAIOHUX TPYyD 6€3 OIPaBKH i3 3aCTOCYBAaHHSM BHYTPIIIHbOTO IIPOTUTUCKY. YnCeNbHUM



MOJIE€JIIOBAaHHSM 3[iliICHEHO OLiHKY BIIJIMBY BHYTPIIIHOI'O MPOTUTUCKY HA HANIPY>K€HO-1e(pOPMOBAHUI CTaH TPYO i3
Hepykasitouoi crasi AISI 304 Ta anomiHieBoro cnzasy aluminium-2017 B npoueci ix 06po6ku. OTpUMaHO aHaNITUYHI
3aJ1€5KHOCTI [1J151 HAaGJIVPKEHOTO BU3HAYEHHS HAIIPY>KEHO-/1e(POPMOBAHOTO CTaHY, TUTOMOTO TUCKY Ta 3yCUILIIS
nedOopMyBaHHS IIPU BTUCKYBaHHI posivKa B TpyOy. OTpUMaHi pe3ysibTaTy IPONIIIN JOCTATHIO €KCIIEPUMEHTAIbHY
nepeBipKy Ta IPOMUCIIOBY anpo6allilo i 1ajii 3MOTY 3alIpOBAaUTH HOBiI CX€MU BUTOTOBJIEHHS OJIHO- Ta
TPbOX3aXiJHUX TBUHTOIOAIOHUX TPY6 OOKOUYBAHHIM POJIMKAMU Ta PO3POOGIISITU TEXHOJIOTII0 BUTOTOBJIEHHS TaKUX
BUPOO6iB HAa OCHOBI peKOMeHallil, 1110 HaBeJleHi B poOOTi.

2. The thesis is devoted to research of the making process based on the metal spinning of helical tubes that will be
used as the heat exchangers, and determination of optimal parameters of the process by which to predict and
provide making helical tubes without breaking. The character of influence of the main parameters (geometry of the
workpiece and tool, workpiece rotation frequency, the number of passes rollers, value backpressure) of metal
spinning process on the formation of helical tubes and stress-strain state in tube during its making were
determined. The recommendations for the design of technology and equipment for metal spinning forming
processes of one- and three-start helical tubes were developed. The developed method and technology for making
of helical tubes without mandrels using internal back pressure. Numerical simulation by finite element method was
made an estimation of influence of internal back pressure on the stress-strain state in the course of treatment of
tubes made of stainless steel AISI 304 and aluminum alloy aluminium-2017. The analytical dependencies for the
approximate determination of the stress-strain state, specific stress and roll pressing force indentation in the tube
were obtained. The results were quite experimental verification and industrial approbation and allowed to set new
schemes of making one- and three-start helical tubes without using mandrel and develop making technology such
products which based on the recommendations presented in the thesis.
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