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KEYLESS CONNECTION OF LIGHT INDUSTRY MACHINE PARTS TO SHAFTS

It is known that the main drawback of existing designs for connecting machine parts to shafts
is the presence of keyways or splines on the working surface of the shaft and the part, which are
necessary for installing a key or splines. These keyways weaken the shaft and the part, leading to
reduced reliability and durability of the connection's operation [1-3]. Another drawback is the
inability or difficulty in adjusting the position of the part relative to the shaft (both axial and
angular), which is necessary for the setup and operation of light industry machines, particularly
knitting machines [4-6].

Considering the feasibility of enhancing the efficiency and durability of light industry machines
by improving the designs of their connections with shafts, the problem of developing new
connection designs and selecting their working parameters remains relevant for modern light
machine building [7, 8].

The authors propose a new design for connecting a part to a shaft [9], which includes a shaft
with a working surface and a part with a hub that has an internal surface. The part is mounted on
the shaft, additionally equipped with a split tapered bushing installed between the working surface
of the shaft and the inner surface of the hub and a disc connected to the hub and installed on the
shaft from the side of the larger diameter of the split tapered bushing. The inner surface of the hub
is conical, matching the taper of the split tapered bushing and the disc is mounted on the shaft.

Equipping the connection of the part to the shaft with a split tapered bushing, installed between
the working surface of the shaft and the inner surface of the hub and a disc connected to the hub
and installed on the shaft from the side of the larger diameter of the split tapered bushing with the
inner surface of the hub being conical and matching the taper of the split tapered bushing and the
disc being mounted on the shaft, allows for adjusting the axial position of the part relative to the
shaft. This ensures increased durability of the part-to-shaft connection.

Figure 1 shows the proposed keyless connection design of a part to a shaft.

The connection includes a shaft 1 with a working surface 2, a part 3 with a hub 4 having an
inner surface 5, mounted on the shaft 1, a split tapered bushing 6 installed between the working
surface 2 of the shaft 1 and the inner surface 5 of the hub 4, and a disc 7 connected to the hub 4
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using bolts 8. The inner surface 5 of the hub 4 is conical, matching the taper of the split tapered
bushing 6, and the disc 7 is mounted on the shaft 1 from the side of the larger diameter of the split
tapered bushing 6, allowing interaction with it.

The connection is made and operates as follows: with the shaft 1 stationary, the split tapered
bushing 6 is placed on its working surface 2. The part 3 is then placed on the split tapered bushing
6, and the disc 7 is placed on the shaft 1 from the side of the larger diameter of the split tapered
bushing 6 and loosely attached to the hub 4 using bolts 8. The position of the part 3 is then adjusted
relative to the shaft 1 and the bolts 8 are tightened. The disc 7, pressing against the end of the split
tapered bushing 6, moves it relative to the part 3, achieving the necessary connection of the split
tapered bushing 6 with the working surface 2 of the shaft 1 and the inner surface 5 of the hub 4
(connecting the part 3 to the shaft 1).

It is worth noting that the proposed connection of the part to the shaft allows for both angular
and axial adjustment of their positions and is operable for both non-reversing and reversing modes
of operation.
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Fig. 1 — Keyless connection of a part to a shaft (proposed design)
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CYYACHI TEXHOJIOI'TYHI PIINEHHSA IIOAO CYIUIIHHA 3AJTI300KUCHUX
HI'MEHTIB

Jns omep)kaHHS TMITMEHTOBAHUX EMNOKCHUIHHMX 1 EMOKCHeipHUX eManeld Ta TIPYHTOBOK
IIMPOKOTO 3aCTOCYBaHHSA HAOyJIM 3alTi300KHCHI MITMEHTH — TOHKOAMUCIIEPCHI MOPOILIKH, SKI
PIBHOMIPHO PO3MOUISIOYHICH y AUCIEPCIHHOMY CEpEIOBUIIl, YTBOPIOIOTH 3a0apBIICH] CIIOIYKH.
HomeHnknatypa 3adi300KCHMJHMX IIITMEHTIB, MPEICTAaBICHAa Ha YKpPaiHCbKOMY PpUHKY,
CKJIaJIa€THCS, B OCHOBHOMY, 3 HACTYITHUX T'PYII: )KOBTI, YePBOHI Ta YOPHi. 3a OLlIHKAMH €KCIIEPTiB,
YacTKa BITUM3HIHHUX 3J11300KHUCHUX IMITMEHTIB Ha YKPaiHChKOMY PUHKY CTaHOBUTH HE Oljblle
30% [1]. YkpaiHcbKi BHPOOHHUKH CTHKAIOTHCS 3 IMPOOJIEMOIO HEAOCKOHATIOCTI ICHYIOUHX
TEXHOJIOTiH BUPOOHUILITBA CHHTETUYHHMX 3aJi300KUCHUX TMITMEHTIB, TOMY BOHH
BUPOOJISIIOTECST 3 OLIBII HU3BKUMH CIOXHBUYMMH XapaKTEPUCTUKAMH 1 MAarOTh HHUXKTY
KOHKYPEHTOCIIPOMOXHICTh Ha CBITOBOMY PHHKY.

[TpoTsaroM OCTaHHIX POKIB, BUMOTH IIIOJO TEXHOJOTIYHOCTI Ta KOJIIPHOCTI 3aJTi300KHCHUX
MITMEHTIB 3POCIIH, a [IHOBA MOJITHKA 0e3MmocepeIHiM YHHOM BILTMBAE Ha BUOIp crioxkuBava. Ciif
3a3HAYUTH, 110, CYIIHHS, SK KIHIIEBa Ta HAJA3BUYAHO BaXKJIMBA TEXHOJIOTIYHA CTaJls
BUPOOHHUIITBA MITMEHTIB, TOBUHHO 3a0€3MEUNTH OTPUMAHHS LIJIbOBOTO MPOAYKTY B OTHOPITHOMY
nopoIkonoaAioHoMy crani. s crabumizamii KoJbopy HITMEHTY, HPOIEC CYLIIHHS MOBHHEH
peasi3oByBaTUCh Y CTPOr0 BU3HAUEHUX TEMIIEPATypHUX MeEKax.

Jlns CymiiHHS MITMEHTIB Y TMPOMMCIOBHUX YMOBaxX 3aCTOCOBYIOTH BajlbII€BO-CTPIUKOBI,
OapaOaHHI, BaKyyMHi, TYpOIHHO-TIOJMYKOBI CYIIApKH, B SKHUX HpOIEC € TPUBAIUM Ta
eHeproeMHuM. OKpIM 11bOTO, BTpaTH MIrMEHTY Ha CTa/(1i BUCYIIYBaHHS CTaHOBIIATH BiJ 2% 10 8%.
Bce e HeraTMBHMM YMHOM BIUTMBA€ Ha cOOIBapTICTh FOTOBOI Mpoaykuii. ToMy, MuTaHHS 1110710
Cy4acHOTO amaparypHoro O(OpMIICHHS TEXHOJIOTIYHHMX JIHIM BHPOOHHUIITBA CHHTETHYHHX
3aJ11300KUCHUX MITMEHTIB € aKTyaJIbHUM 3aB/IaHHIM, BUPILLICHHS SKOTO CIIPUATUME ITOKPALIEHHIO
TOBapHUX XapaKTEPUCTUK FOTOBOI MPOAYKIIIi Ta 3HMKEHHIO 11 cO01BapTOCTI.

BpaxoByroun BuIie3azHaueHe, I peaizalii mporecy CyIIiHHS 3aJi300KMCHUX MIrMEHTIB,
IPOMOHYETHCS 3aCTOCOBYBAaTH MeTOJ (UIBTPALIMHOIO CYLIIHHS, CYyTh SKOrO IIOJNsirae B
npodiIbTPOBYBaHHI TEIUIOBOIO areHTy Kpi3b MOPHUCTY CTPYKTYPY MaTepiaiy, po3MilleHOro Ha
nepdopoBaHiil CTpiuIll OOJaAHAHHS, B HAMNPSIMKY «Marepiaa—mneppopoBaHa MEPErOPOIKaY.
Po3BuHEHA MOBEpXHs TEIUIO- 1 MacOOOMIHY Ta BHCOKI IIBHJKOCTI PyXy TEIJIOBOTO areHTy Y
KaHaJIaX CTaIllOHAPHOTO Mapy ApiOHOIUCIIEPCHOTO MaTepiary 3a0e3MeUyr0Th BUCOKI KOS(III€EHTH
TEIJIO- 1 MacoBiIiavi i, BIAMOBIJHO, — BUCOKY IHTEHCHBHICTH (pimbTpamiiHOro CymriHHs [2].
HaykxoBo-00rpyHTOBaH1 peKuMH1 ()aKTOpHU KIHETUKH MPOIIECY AAl0Th 3MOTY 3HAYHO CKOPOTHUTHU
TPUBAIICTh CYIIIHHS Ta 3MEHIIUTH CHEPreTHYHI 3aTpaTH Ha Horo peamizamito [3].
3anpornoHOBaHUN METOJ| CYIIIHHS Ja€ 3MOTY 3a0e€3MEeUUTH OJHOPIIHICTh IPIOHOAUCTIEPCHOTO
IPOAYKTY 32 BOJIOTICTIO Ta IUCIEPCHICTIO.
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