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2. Geometric aspects of deformation of parts taking into account their shape and material properties

Pedepar:

1. Y po6orti po3risiHyTO pi3Hi BapiaHTu gedopmallii MeTaseBUx BUPOOiB: IPY>KHE 3TMHAHHS, aDCOIIOTHO MIPY>KHE
3TMHaHHS, 3rMHAHHS 1JI0CKOi 3arOTOBKH i3 METaJIEBOT0 JINCTA Y TOTOBUI BUPi6 (PO3ropTHa abo HEPO3ropTHA
[IOBEPXHS), IPOKaTKa MPSIMOJIiHIHOI CMyrd MK BaJIKaMU [IPY 3HAYHUX MJIACTUYHUX Aedopmalisix. B poboTi
PO3IJISIHYTO aO6COIOTHO MPY)KHE i IPY)KHE 3TMHAHHS MeTaleBUX BUPOG6iB. [Ipy aGCOMIOTHO NPYKHOMY 3rMHAHHI
BHPi0 IIOBHICTIO BiZTHOBJIIOE CBOIO IIOYATKOBY (GOPMY IiCyIsl IPUNIMHEHHS Aii 1edOopMy0d0oro 3yCusis, a IIpu
IIPY>XKHOMY — 4aCTKOBO. B po60Ti po3risiHyTO 6isIbll CKJIaIHI BUMATKHU, KOJIA IIPY)KHA BiCh CTEPIKHS €

KpI/IBO.T[iHiI/UIHOIO. POBFHﬂHYTi BUIIa[IKU CTOCYIOTHCH CTOSIKiB KYJIbTUBATOPHUX JIaIl CiJ'IbeKOI’OCHOILapCbKI/IX 3HapAnpb, a



TaKOX NPYKMHHUX 3Y0iB, SIKi I0€JHYIOTb KPUBOJIiHIIHY i IPSMOJIiHIAHY YaCTUHU. PO3IJIsIHYyTO O6EpHEHY 3344y
abCOJIIOTHO NPY>KHOTO 3TMHAHHS CMYTH Ha [IPUKJIaJli 3HaX0pKeHHs1 GOpMU CIIipajibHOI IPY>XUHU i IOPLUIHEBOTO
KiJIbLisl Y BiJIBHOMY CTaHi. B po6GOTi pO3IJIsSiHyTO TaKOX NPY>KHE 3TMHAHHS LWIiHIPUYHUX | KOHIYHUX JleTael i3
JINCTOBOTO MaTepiay 3TUHAHHSM iX 3 TOIIOMOT0I0 TPhOX BaJIKiB. KjlacyHa Teopis 3ruHaHHS [1I0BEPXOHb
IvdepeHLiaTbHOI FeOMETPIii 3aCTOCOBAHA i B iHIIMX MPAKTUYHMX 3aJja4ax. 30KPEMa, [1I0Ka3aHO, IO HEPO3TOPTHY
IIOBEPXHIO TBUHTOIOAI6HOI0 HOXA MOKHA 3aMiHUTH NTOBEPXHEI0 PO3TOPTHOTO rejiikoina. B TakoMy BUNagKy Mo>XXHa
3HANTHU MIOT0 TOUHY PO3rOpPTKYy 6€3 BpaxyBaHHS TOBIIMHY, sIKA MOXKE OYTH IOCUTh TOYHO. [Ipy [IbOMY CHIPOIIY€ETHCS

nedopmyBaHH4 il y rOTOBUI BUPi6 6€3 MOTipIIeHHs eKCIITyaTaliiiHUX BJIACTUBOCTEN.

2. The paper considers various variants of deformation of metal products: elastic bending, absolutely elastic
bending, bending of a flat billet from a metal sheet into a finished product (reamable or non-reamable surface),
rolling of a straight strip between rolls under significant plastic deformations. In this paper, we consider two
approaches to constructing an approximate unwrapping of a coil of a non-unwrapped helical surface. One is based
on the assumption that the lengths of the bounding helical lines of the coil are equal to the lengths of the
corresponding arcs of the circles of a flat ring - the approximate scan. The paper considers more complex cases
where the elastic axis of the rod is curved. The cases considered include the risers of cultivating tines of
agricultural implements, as well as spring teeth that combine curved and straight parts. The inverse problem of
absolutely elastic bending of a strip is considered on the example of finding the shape of a spiral spring and a
piston ring in the free state. The paper also discusses the elastic bending of cylindrical and conical sheet metal
parts by bending them with three rolls. The classical theory of bending surfaces of differential geometry is applied
to other practical problems. In particular, it is shown that the non-unfolding surface of a helical knife can be
replaced by the surface of an unfolding helicoid. In this case, it is possible to find its exact scan without taking into
account the thickness, which can be quite accurate. This makes it easier to deform it into a finished product

without compromising its performance.
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