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HWITHAPUYHOTI'O 3YBUYACTOI'O KOJIECA
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Beryn. Ha cphoropHimHiii meHp 3ybuacTi repepadi il pegyKTOpM HPUCYTHI Y
OLTBIIIOCT] MallIMH i MeXaHi3MiB. He € BUHATKOM i1 BiliCbKOBa TeXHiKa, IKa y BeJIUKiii
KiJIbKOCTi Tepefa€eThCs iHIIMMM KpaiHaMM YKpaiHi IJ1s1 Bifcidi pociiichbKoi arpecii.
[Tpu 11bOMY TOCTPO TOCTAE MUTAHHS MIBUIKOTO BiTHOBIEHHS ii 60€31aTHOCTI, IO B
YyMOBaxX BiZICyTHOCTi OpPUriHAJIbHOI KOHCTPYKTOPCHKOI [OKYMEHTallii MOoTpebye
BUMKOHAHHSI TEBHMX PO3paxyHKiB. B OimbInocTi BMmagkax, HUIIHAPUYHI 3y6uacTi
repenayvi po3paxoBYKOTh HA MilIHICTh, B TOMY UYMC/IAi BM3HAYalOTh 3TUHAJbHI
HampykeHHs. ['eoMeTpuyHi mapameTrpyu IepexigHOi KpuBoi Tmpodimio 3yba
IWTIHAPUYHOTO 3yOUacTOro KoJjieca MpsSIMO BIUIMBAIOTh HA 3TMHAbHI HaMpyKeHHS.
Tomy KepyBaHHS TMapaMeTpaMM MepeximHOi KpuBoi mpodinto, mjasi pisHUX
CTaHAPTiB BUXiTHMX KOHTYPIiB, € aKTyaJIbHOIO i BaXK/IMBOIO 3a7auelo.

OcHoBHMIT MaTepian. B GinbiiocTi Bumagkax MuIiHAPUYHI 3yoUacTi mepemadi
MaloTh €BOJIbBeHTHe 3auelljieHHs. OCHOBHMMM MOBEPXHSIMMU 3yOa €BOJIbBEHTHOTO
3ybuacToro Kojieca € IOBEpPXHSI BepIIMH, TOJOBHA OiuHa MOBepxHs, IepeximHa
TIOBEpXHSI i MOBepxXHS 3amafuH. 3rMHaIbHI HAIpy)KeHHS, 110 BUHUKAIOTh B 3Yy0i
€BOJIbBEHTHOTO 3yO4acToro KoJjieca IOCSITalOTh HaOiNbIIMX 3HAYeHb B 0OJACTi
nepexiiHO1 TTOoBepXHi. BiimoBigHO, YacTo-TycTO, 3y0Ili 3yOUacTMx KOJIiC JaMaloThCs
B 30HI IepeximHoi KpuBoi. Ilpu 3yboHapizaHHi Ha 3BMUaHUX 3yOodpesepHUX
BepcTaTax CTaHJApPTHMMMU 4YepB’STUHMMM (ppesaMyu mapaMeTpy IepexiIHOoi KpuBoOi
Mali’ke He peryJllTbCI. 3 PO3BUTKOM BEPCTaTiB 3 UYMCIOBMM IPOTPaMHUM
KepyBaHHSIM i 3D ApYyKy CTa€ MOKJIMBUM BUTOTOBJEHHS 3yOuacTUX KOJiiC 3 OyIb-
SIKOI0 TeOMeTpi€l0, 30KpeMa MOKJIMBO BUTOTOBUTHU TepeXiHy MOBEPXHIO 3 Oyb-
SKMMM TTapaMeTpamu rnepexigHoi Kpusoi. [lepeximHa KpuBa 3yba 3y64acToro kosjieca
3’elHY€ MiXX COO0I0 TrOJIOBHY OiUHY IMOBEpPXHIO i MOBepXHIO 3amaauH. B 20 ctomiTTi
repexiiHy KpMBY He pO3paxOBYyBaiyM, a BU3HAUMIM €eKCIIepMMeHTaJbHO abo
rpadiuHMM CII0cOO60M, Ile TOB’SI3aHO 3 TMM IO MHapaMeTpyu 3y6uaTux KOJIiC Ha
KpeCJeHHSX 3aJaloThCs MapamMeTpamMy iHCTpyMeHTa. 3 PO3BUTKOM KOMII IOTE€pPHOI
TEeXHiKM CTaJI0 MOXJIMBUM CTBOPEHHSI By3bKOMPOMDiIbHUX ITPOTpaM JIJisl PO3PAXYHKY

napaMeTpiB GOpMOYTBOpPEHHS 3yO0UacTUX repeaad.
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[lepexinHa KpMBa €BOJBBEHTHOIO KoOjeca, SIKe Hapi3a€TbCs BUXITHUM
MPOOYKYIOUMM KOHTYpOM (IIPOTOTUII 4YepB’siuyHOi  ¢pe3u), GopmyeTbcsa B
BEpPCTAaTHOMY 3ayerieHi, sIK OTMHAaioua IOJIOKeHb OKPYIJIeHOI MiISTHKY Ipodisio
peiiku B ii pyci BimHOCHO Koseca [1]. 3arajibHa TOuka, IO 3’€QHYE MiX C0060I0
npodisb rosoBHOI 6iUHOI MOBepxHi i MmepexigHOi KpPMBOI HA3MBAETbCS IPaHMYHA
Touka. [liameTp 3ybuacTOro Kojieca Ha SKOMY 3HAaXOOUThCS TpaHMUYHA TOUKA
Ha3MBAEThCS TPAHMYHMUM AiamMeTpoM. TOOTO MOXIMBO pEryaioBaTH IapamMeTpu
rOJIOBHOI OiYHOI MOBEpPXHi, 1[0 BIVIMBAE, HAIIPUKJIA, Ha KOeillieHT ITepeKpuTTs abo
rapameTpu IepeximHoi KpuBoi. OTpumaemMo dopmyly BU3HAYEHHSI TPAaHUUYHOIO

JiaMeTpy €eBOJIbBEHTHOTO 3yOuacTOro Kojeca s pi3HMX IMapaMeTpiB BUXiJTHOTO
KOHTYpY:
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[TosHaueHHs HaBemeHi 3rimHO mirouoro JCTY ISO 53-2001 «Ilepemaui 3youacti
UVTIHAPUYHI IS 3arajJbHOrO i BajKKOro MallMHOOymyBaHHs». HaBemeHa ¢dopmyiia
cripaBemiMBa, OIS 3yOUacTMX KOJIC, SIKi He MawThb Iiapi3aHHSI. K BUIHO 3
oTpuMaHoOi GOopMy/IM, TPAHMYHMIA AiaMeTp 3a/JIeXXUTh Bill MOIyJIS, unciaa 3yoiB, KyTa
npodinto, 3milleHHS 1 iHIIMX ©apaMeTpiB BUXiOHOrO KOHTYpy. B IHcTHMTyTI
HanaTBepaux MarepiadiB iMm. B.M. Bakyns HAH VYkpainu crniibHO 3 [lepskaBHUM
HayKOBO-mocaiguuM iHctutyTom MBC VkpainuM po3pobsieHa mporpama 1o
po3paxyHKy (OpPMOYTBOpPEHHSI LMWIIHAPUYHMUX 3yOuacTuUx Iepefay, sika, B TOMY
YICJIi BUPAXOBYE MapamMmeTpy nepexiTHoi KpuBoi mpodisio i rpaHnuHMit giametp. Ha

puc. TIpeficTaBAeHMIi IpUKIaL GopMOyTBOpPEHOI 3alaAHI 3y0UacToro Kojeca.
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Pucynox 1 - ITpodinb dopmoyTBOpeHoi 3amagmnHm 3y6uacToro Kojaeca

[TapameTpu BUXifmHOrO OPpMOYTBOPIOIOYOro KOHTYpY: m=20 MM, z=100, x=-0,5,
X=2,5 MM, py/m=0,38 (a), Bci iHiIi mapameTtpu BignosigHo mo JCTY ISO 53-2001, tun
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A. Orpumaemo d; =1946,9923 mm, a ipu pym=0,001 - d;=1939,5778 mm (6), pi3HuULS
7,5 MM, TOOTO MOXX/IMBO PETY/IIOBATH, 3TMHAIBHY MII[HiCTb, KOeDillieHT MepeKpuUTTS
TOILO.
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CONTROL OF THE GEOMETRY OF THE TRANSITIONAL CURVE
OF THE PROFILE AND THE SIZE OF THE LIMIT DIAMETER
OF THE CYLINDRICAL GEAR
Melnyk Volodymyr, Krivosheya Anatoliy, Fyl Ruslan

Abstract. Information is given on the use of cylindrical gears. The influence of
the geometry of the transition curve on other parameters is considered. With the
development of numerically controlled machines and 3D printing, it becomes
possible to manufacture gears with any geometry, in particular, it is possible to
manufacture a transition surface with any parameters of the transition curve. The
formula for determining the limit diameter is presented. The above formula is valid
for gears that do not have undercutting. As can be seen from the obtained formula,
the maximum diameter depends on the module, the number of teeth, the angle of
the profile, the offset and other parameters of the initial contour. An example of a
formed depression of a gear wheel is presented. The results of calculation and
modeling of the value of the limit diameter depending on different values of the
radius of curvature of the output contour were obtained.

Key words: Cylindrical gear, cylindrical gear, output forming profile, transition
curve of tooth profile, worm cutter, bending stresses.
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