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pe3 miaBuieHy mirpaiito BM B ekocuctemy. PexomeHnyeTbest 3aCTOCOBYBaTH Bifl-
XOJI1 TIPOMHMCIIOBOCTI Y IOPOKHROMY OYIIBHUIITBI HA IPYHTAX, Kl aKyMyJi0r0Th BM
Ta TOKCUYHI €JIEMEHTH, a CaMe:

— Ha JIY’)KHUX IpyHTaX (COJIOHIII JIY9HO-YOPHO3EMH1 KIPKOB1 CTOBITYACT1 COJIOH-
YJaKoB1 Ha JlicoBUX cyriauHkax) 3 pH=10,2-10,5;

— Ha HEUTpaJbHUX IPYHTAX, SIKI COPHUSIIOTH MEPEBEACHHIO OUIBIIOCTI METaJliB
(Al, Cr, Zn, Cu, Fe(Il), Co, Ni) y BaxXKOpO34HUHHI (PopMHu;

— Ha TpyHTaX, 0araTux NIMHACTUMH KOMIIOHCHTAMH,

— Ha IPYHTaX 3 BIIHOBHUM PEKMMOM TIPU YTBOPEHHI CyIb(iIiB.

He pexoMeHIy€eThCs BUKOPUCTOBYBATH BIXOAM HA IPYHTAX 3 MiABUILICHOIO Mi-
rpamiero BM y HaBKOJHIITHE IPUPOHE CEPEIOBUIIIE:

— Ha MIIAaHUX IPYHTAaX;

— Ha IpyHTax 0araTMxX r'yMyCOBUMH KOMIIOHEHTAMH, IO YTBOPIOIOTH JETKOPO3-
YUHHI KOMIUIEKCHI CrIOTyku 3 BM;

— Ha KUCJIUX IPYHTAX (JIEPHOBO-IT1I30JIMCTI, OIT1/130JI€HI Ta OCOJIOI1II1), KOJIU BCl
Mmetainu, kpim Fe(Il), mepeTBopIor0ThCS HAa PO3UUHHI CTIOTYKH;

— Ha HEUTpaJbHUX TPYHTaX, 32 HASIBHOCTI Y BIJIX0JIaX CHONYK Mn;

— Ha KUCIUX IPYHTAX, 3aCOJICHUX XJIOPHUIAMH;

— Ha HEUTPaJIbHUX 1 TY>KHUX TPYHTaX, [0 MICTSTh XJIOPUIH, IPU BUKOPUCTAHH1
y OyIIBHHUIITBI BIIX011B, 1110 MicTATh crionyku Cd, Pb, Fe(I);

— Ha IPyHTAax, IO MICTATh amiak abo cyib(hary;

— Ha Oy/Ib-SIKMX IPYHTAX 3a HAsBHOCTI y Biaxojax crnonyk Cd, Pb, siki merkopos-
YMHHI B IIMPOKOMY Jiana3oHi 3HayeHb pH;

— Ha IPYHTaX, KUCJIOTHICTh IKUX MO>K€e 30UIbIIIYBATUCS BHACTIAOK HAIXOXKCHHS
MIPOMCTOKIB, BUIAIaHHS KUCJIOTHUX JIONIIB Ta 1H., 1[0 CIIPUSE€ PO3UYUHEHHIO T1APOKCH-
IiB Ta IEPEBEACHHIO METAIIB Y PO3YMHHI T'IPOKCOKOMILIIEKCH.

Vasyl Vasylkiv, Larysa Danylchenko, Dmytro Radyk,
Vladyslav Paraschuk, Mykhailo Vasylyk, Andriy Hrytsyna
Ternopil Ivan Puluj National Technical University, Ukraine

ACCURACY OF SCREW FLIGHTS

The flight of the screws may be made in either of the two ways: in form helicoids
or sectional flight. Helicoid flights are formed from a flat bar or strip into a continuous
helix. The threads are thinner at the outer edge and thicker at the inner edge. Sectional
flights are formed from a flat disc and the thickness of the thread is uniform throughout.
A continuous helix is made by joining a number of sectional flights together on a piece
of pipe and butt welded them. Depending on the service required various styles of
screw flights (SF) are in use (single flight ribbon, cut and folded flight, single cut flight,
variable pitch flights, hollow spiral flight). Moreover, there are multiple combinations
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of screw flights (auger flights) measurements, from very large outside diameters with
very small inside diameters, large pitch, thin and thick plate thicknesses. The main
parameters of the SF are the diameters of the outer D and inner edges of wind d, the
thickness of the outer h and inner H edges (or the average thickness of the wind H,),
the pitch T and the height B of the wind. The accuracy of the main parameters and
standard sizes of such spirals in the construction of machine parts of various functional
purposes was regulated by a significant number of standards [1], among which we can
highlight: 1S:5563-1985 (R2005), CEMA STANDARD NO 300, DIN 15261-2-1986,
GOST2705-73, TU56-199-81, GOST24328-80 and TU3147-001-01423045-2007,
GOST 6113-84, GOST 4025-95, GOST2037-82, DSTU 2763-94 OST12.44.286-85,
TU3113-018-07520139-2008, TU5264-001-21477574-2013, TU5270-051-98799549-
07, TU3.407.9-158, etc. A comparison of the values of the distribution of the boundary
deviations of the tolerance fields for the diameter (Fig. 1) and pitch (Fig. 2) of the SF
showed a significant disarrangement of such deviations.
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Fig. 1. Graphs of the distribution of the boundary deviations of the
tolerance fields on the diameter of the outer edge of the SF winds
depending on the diameters of the winds for 15 mm<Hc<40 mm,
0.66<T/D<I1.0; 2.5<BH™< 5.6 I, 3 - respectively, open-wound and close-
wound SF, obtained by the method of winding strips on mandrels; 2 - open-
wound SF, obtained by stamping and rolling methods
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Fig. 2. Graphs of the arrangement of tolerances for the execution of
winding pitch of open-wound SF depending on the diameter of the outer
edge of the winds in the intervals of the diameters of the winds up to 120

mm and from 120 to 630 mm for 0.5 <T/D< 1.0; 3 mm <H.<4 mm, BH <
9 mm: 1 —for Flitech’ spirals; 2 — for SF according to industry standards

Preferably, the tolerance for the outer diameter of the open-wound SF corre-
sponds to 17-18 qualities or exceeds the value of the limit quality by 2 times. Similarly,
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the tolerance for performing the pitch of open-wound SF corresponds to 17-18 quali-
ties. In many cases, in the dimensional characteristics of SF regulated by the standards,
the dimensions of the diameter and pitch of the spirals exceed the limit quality by 1.4-
1.6 times.

The use of modern progressive technologies for manufacturing such spirals
allows to obtain precise screw flights of high accuracy with boundary deviations
according to the CEMA standard and others. The most accurate are the parameters of
the accuracy of the SF, obtained by the method of winding the strips on the mandrels.
The tolerance for the manufacture of such blanks with a diameter of up to 100 mm
corresponds to 8-9 qualities. High-accuracy close-wound SF can be achieved by
combining winding operation and surface plastic deformation.

In this case, the accuracy of the obtained billets in terms of the outer diameters
corresponds to 12-13 qualities of accuracy. Because of this, many companies
("Tecnofer”, "Colombo Pietro", "Spirotech Shaftless Spirals™, "Agrispiral srl", "VoR
Environmental”, "Bechtel GmbH", "Martin Sprocket & Gear Inc.”, "FLITECH S.r.l.",
" VAV Aandrijvingen B.V.", "E. Aschauer GmbH" and "Rdsner Maschinenbau und
Forderteile GmbH & Co") use their own gradation of dimensions and their boundary
deviations. Thus, there is a need for the development of harmonized standards that take
into account the entire nomenclature, standard sizes and modern achievements in the
field of SF production.
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YAOCKOHAJIEHHS METOAUKH KOHTPO.TIO
JIHIMHOI'O 3BHIMAHHA JETAJII

Jlana po3po6Oka Moske OyTH BUKOPHCTAaHA B IIJIOMY JIJIsl yIOCKOHAJIEHHS MPOIIe-
ciB nuridyBanHsa. B miTepaTypi BiioMuid crmocid MpsSMOTo KOHTPOJIIO JIHIHHOTO 3Hi-
MaHHS JIeTajl 3riAHO SKOMY 3/IIMCHIOIOTH MPOIieC MuTihyBaHHS JIeTajl, MOTIM Iepepu-
BalOTh HOro aiist KoHTpoutto [1, 2]. Ilpu nmboMy MosIoskeHHsT poO0YOi MOBEPXHI JeTai
BIJICT€XKYIOTh IMUCKPETHO 3a JOIMOMOTOI0 BUMIPIOBAIBHOTO IHCTPYMEHTA B HAIIPSIMKY
il 3HIMaHHS 70 1 MicHs HUTIQyBaHHS, a BEJIMYMHY JIHIMHOTO 3HIMAHHS AeTalll Mpuitma-
IOTh SIK Pi3HHUITIO Mi JBOMA MOJIOKEHHSIMH Ili€l MoBepxXHi y 4aci. Floro cyrreuM He-
JIOJIIKOM € BUCOKa TPYAOMICTKICTb. B siTeparypi Takox € BIJOMUM CIOCIO HEMPSIMOTO
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