Technical sciences ISSN 2307-5732

YK 677.05:621.838.22 .
0.10. OJIIMHUK

Hauionaneuuii Texuiunuii yHiBepeuter Ykpainu «KIII im. Irops Cikopcbkoro»
M.M. PYBAHKA

KuiBcpkuit HallioHANIBHUI YHIBEPCUTET TEXHOJIOTIH Ta qU3aifHy

BIALIEHTPOBA ®PUKIINHA MY®TA 3 PE['YJIBOBAHUM KPYTHUM
MOMEHTOM TA BUBIP ii IAPAMETPIB

Ha ocHosi aHanizy ocobausocmeli pobomu MAwuH /e2KOi NpoMuca080cmi 8cmaHoseHa OJoYiabHicmb
BUKOpUCMAHHS 8 ix npusodi eidyeHmposoi pukyiiiHoi mydpmu 3 pecyabo08aHUM KpymHUM MOMEHMOM. 3anponoHO8aHO
HO8Y KOHCMpYKyito eidyeHmposoi pukyiiiHoi my¢pmu 3 pe2ynb08aHUM KPYMHUM MOMEHMOM, WO Micmumb deonseyi
saycenl ma npomueaau, 30amui gupiwumu npobaemy epeKmueHo20 3HUNCEeHH OUHAMIYHUX HABAHMAJXCEeHb 8 Npusodi, wo
BUHUKAOMb Ni0 Yac nycky MawuHu, He3anexcHo eid pexcumy ii pobomu. 3anponoHosaHo Memod eu6opy napamempis
sidyenmposoi ppukyitinoi mydpmu 3 pe2y1608aHUM KPDYMHUM MOMEHMOM.

Kawuosi cnoea: sidyenmposa @pukyiiina my¢ma, napamempu eidyeHmpoegoi ¢pukyiliiHoi mydmu 3
pezy/nb08aHUM KDYMHUM MOMEHMOM, hpugid MawuHu, OUHAMIYHI HABAHMANCEHHS NPUBODY.
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CENTRIFUGAL FRICTION CLUTCH WITH REGULATED ROTATIONAL
MOMENT AND SELECTION OF ITS PARAMETERS

An important factor in improving reliability and durability of mechanical systems of circular knitting machines and light industry
equipment in all there is a reduction of dynamic loads in the drive that arise during the start-up of the drive. This problem can not be solved
without improvement the means of reducing dynamic loads including clutches that are part of the drive. On the basis of the analysis of the
operating peculiarities of the machines in the light industry, the feasibility of use of the centrifugal friction clutch with regulated rotational
moment in their drive is adjusted. A new design of the centrifugal friction clutch with regulated rotational moment, which has two-shoulder
levers and counterweights, is proposed; such new design is capable of solving the problem of effective reduction of dynamic loads in the drive
that arise during the start-up of the machine regardless of the mode of its operation. The method of selection of the parameters of the
centrifugal friction clutch with regulated rotational moment is proposed. The results of the research can be used in development of new types
of circular knitting machines.

Key words: centrifugal friction clutch, parameters of the centrifugal friction clutch with regulated rotational moment, drive of the
machine, dynamic loads of the drive.

Oco0MBiCTIO POOOTH MEXaHIYHUX CUCTEM, B TOMY YHMCII i MAaIlIMH JIErKO1 IPOMHUCIIOBOCTI, SIK BigoMo [1—
4], € 3HAYHI MYyCKOBi JAMHAMIYHI HABAHTAKCHHS, 1[0 € OJHIEI 3 OCHOBHHMX MPUYUH 3HMKCHHS JTOBTOBIYHOCTI iX
pobotu. Tomy mpobiiema po3poOKH HOBHX Ta yIOCKOHAIICHHS JIFOYMX 3acO0iB 3HMKCHHS MYCKOBHX JHHAMIYHUX
HaBaHTAXXCHb B IIPHUBOJAX MAIlMH € aKTyaJbHOIO Ta cBoedacHOo [5]. EdexruBHe BupiiieHHs 1iei npobiemu 0e3
YAOCKOHAJICHHS 3ac001B 3HWKCHHS TUHAMIYHUX HABAHTaXXEHb MPUBOJIB MAIIMH, 30KpeMa My(PT, HEMOKITUBE.

O06’eKTOM JOCTiKEeHb 00paHo BiANEHTPOBY (QpUKIIHHY My(Ty 3 peryjibOBaHMM KPYTHUM MOMEHTOM Ta
MeTon BUOOpYy i1 mapametpiB. [1ix yac po3B’s3aHHS MOCTaBICHUX 3a7a4d OyJIM BUKOPHCTaHI Cy9acHI METOIU TEOPii
MIPOEKTYBaHHs MAaIllMH, OTIOPY MaTepiajiB Ta JeTaieil MalllvH.

IMocranoBKka 3aBaaHHs. BpaxoByroun akTyalbHICTh MMUTAHHS IMiABHICHHS ¢()EKTHBHOCTI pOOOTH MaIlIHH
3a PaxyHOK YJOCKOHQJICHHS IPUCTPOIB 3HIKCHHS ITyCKOBUX AMHAMIYHUX HAaBaHTaXXCHb, BUKOHAHHWX Y BHIJIAII
My¢QT [5], 3aBOaHHSIM AOCIKEHb € po3poOKa HOBOI KOHCTPYKILIi BiALIEHTPOBOI (PUKLIHHOI My(pTH Ta METOLY
BUOOpY 11 panioHANBHUX MapaMeTpiB.

Pe3yabTaTi Ta ix o6rosopenns. Binoma BinenTposa GppuxiiiHa Mydra, 1110 MICTUTb BeAydy HiBMYQTY,
BelieHy HIBMy(Ty Ta KOJOJAKM, po3TamoBaHi y Bexywiii mniBMy¢Ti [6]. Take KOHCTPYKTHBHE BHMKOHAaHHS
BiZIIEHTPOBOI (PUKLiHOT My(TH NMPHU3BOIUTH IO TOTO, IO B pa3i 3MiHM MIBUAKOCTI oOepTaHHS My(TH — IpH
TIepeMHUKaHHI MMBUIKOCTI €JEKTPOABUTYHA MPUBOAA MAIIWHHM, J€ BUKOPUCTOBYEThCS My(Ta, Ta iH. 3MIHIOETHCS 1 ii
MOMEHT, II0 HE JO3BOJSIE €()EKTHBHO BHUPIMMTH NpoOIEeMy 3HIKEHHSA MYCKOBMX AWHAMIYHHX HaBaHTAXKEHb
MEXaHi3MiB MalINHH.

3 MEeTOI0 MiABUIICHHS €PEKTUBHOCTI pOOOTH BiALIEHTPOBOT (PPUKIIHHOT My(TH aBTOPH MPOMOHYIOTH HOBY
KOHCTPYKIiI0 MyhTu [7], momaTkoBo oOJaJHaHy IBOIUICYUMH BRKEISIMH Ta TPOTHBAraMH, NMPUYOMY B SIKOCTI
OJIHOTO 13 TUTIY KOKHOTO BaXkeJIsI BAKOPUCTAHO CTEPKEHb 3 Pi3h00I0, Ha SKili HArBUHYEHA MMPOTHUBAra.

OO6nagHaHHs BiAUEHTPOBOI (PUKLiIHOT My(TH IMpOTHBaramMu, Ta BUKOPUCTAHHS B SIKOCTI OJHOTO i3 IUIY
Ba)KeJIsl CTEPIKHS 3 Pi3b00I0, HA SIKi HarBHHYEHA ITPOTHBAra, J03BOJISE, IUIIXOM 3HMKEHHS ITyCKOBUX AMHAMIYHUX
HaBaHTAXXCHb NP NEPEMUKaHHI IBUIKOCTI oOepTaHHs My TH, miABUILUTH €(EKTHUBHICTD il BUKOPUCTAHHSI.

3anpornoHoBaHa BiALCHTPOBa (pHUKLiiHA My(Ta 3 peryJb0BaHMM KPYTHHM MOMEHTOM (puc. 1) MicTHThH
Beaydy HiBMYy(QTy 1, )KOPCTKO 3aKpiluleHy Ha BeaydoMy Baily 2, BeieHy MiBMy(drTy 3, OPCTKO 3aKpilIeHy Ha
BeICHOMY Baily 4, KOJOJAKHM 5, po3TaiioBaHi B Beqydii miBMy¢dTi 1, mpoTuBaru 6 ta ABOIUIeYi Baxkesi 7, MApHIPHO
3’eqaHaHi 3 Beqy4doro miBmMydroro 1. Ilirede 8§ KOKHOTO MBOILIEHOTO Bakelsl 7 MIApHIPHO 3’€IHAHE 3 KOJOIKOIO 5, a
JIpyTe miede 9 BUKOHAHO Y BUTIISAII CTEPIKHS 3 pi3n00to 10, Ha SIKy HArBUHYCHO TPOTHUBATY 6.
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BiguenTposa Gpukiiina Mydra npamtoe TakKuM YHHOM.
[Ipu BMHKaHHI MalllMHU BEIy4YUil Bal 2 MOYMHAE OOCPTATHUCS. 6 70 7 . g . 1 4
IIpu mpomy Bemyda miBMy(dTa 1, XOPCTKO 3akpirieHa Ha
BEIy4OMYy Baixy 2, pa3oM 3 KOJOIKaMH 5 Ta TpOoTHUBaramu 6
TaKOX IMOYHHAE 00epTaTHCs. BillleHTPOBI CHIIH, IO BHHUKAIOTH
MIPH IIbOMY TIPU3BOJIATE J0 PadialibHUX MEPEMIlIeHb KOJOI0K 5 i
MPUTHCKYIOTH iX JI0 BHYTPIITHHOI MMOBEPXHI BEACHOT HAIIBMY(PTH .
3. Cun TepTsl, M0 BUHUKAIOTH MPH IIbOMY MiX KOJIOIAKaMHU 5 Ta _— % . E_.'_
BEJICHOIO MiBMy(ToI0 3 mpuBoasATh ii B oOepraibHUil pyX, a
pasoM 3 Hew 1 BeJCHUH Ban 4, Ha SIKOMY BOHA YOPCTKO
3aKpimieHa. BianeHTpoBi cwid, 10 AiOTH B IeH ke yac Ha
npoTHBar 6, 3aBISKUA JBOIUICYMX BaXeliB 7 YacTKOBO ; ; .
KOMIICHCYIOTh CHJIY MPUTHCKY KOJOAOK 5 J0 BEICHOI MiBMy(PTH 2 g 7 3
3. Pi3HMIOM BIiALEHTPOBHX CHJI KOJIOAOK 5 Ta MPOTHBAr 6 S ) co . T

. o o . .. Puc. 1. KinemaTuuyna cxema BiauenTpoBoi ¢ppuxuiiinoi
CTBOPIOE  HEOOXiMHMM  KpPYyTHHH  MOMEHT  BiIIEHTPOBOI MY®TH 3 PeryL0BAHNM KPYTHHM MOMEHTOM
¢pukmiinoi mydptu. I[lpm mnepeMukaHHI MallMHA Ha 1HITY
MIBUKICTh 3MIHIOETHCS 1 BiANIGHTPOBA CHJIA KOJIOAOK 5, MO0 MOTJIO O MPU3BECTH IO 3MIiHH KPYTHOTO MOMEHTY
MyQTH. AJie OTHOYACHO 3 IIMM 3MIHIOETHCA 1 BIIIIEHTPOBA CHJIA MPOTHUBAr 6, sKa, THCHYYH Ha Tuiede 9 IBOIUICYOTO
BaXKeNs 7, 3MIHIOE CHJTy THCKY KOJIOJOK 5 Ha BelleHy MiBMy(dTy 3, cTaOULT3yHud KPYTHUH MOMEHT MY(TH, IO
3a0e3meuye 3HWKCHHS IUHAMIYHMX HABAHTA)XXKCHb Ta MiJBHIICHHS JOBrOBIYHOCTI poOOTH My(TH 1 MaIIMHU B
[IOMY, B IIPUBO/I SKOT BOHA BUKOPHCTOBYETHCS.

[Ipyn HeoOXigHOCTI 3MIHM BEJIMYMHM MOMEHTY BIALEHTPOBOI (PUKLIHHOT My(TH, 3yMOBIEHY 3MiHOIO
peXuMy poOOTH MPUBOJA MAIIMHU, JIE BOHA BUKOPHUCTOBYETHCS, HEOOXITHO, 3aJICKHO BiJl MOTPEOU 3MEHIIUTH 200
30UIBIINTH MOMEHT BiJIIEHTPOBOI (PUKLIHHOT My(pTH, _

TOBOPOTOM MPOTHBAT 6 3MIHHTH po6oq¥ JIOBIKUHY MY F> /> i F,
9 nBorieunx BakewdiB 7. 3MiHa po0OOYOi HJOBKWHU I
9 nBOIIEYMX BaXKETIB 7 MPHU3BOAWTH JIO 3MIiHH CHIIH
MPOTHBAT, IO YaCTKOBO KOMIICHCY€ BiALIEHTPOBY CHITY
KOJIOZIOK 5, 3MIHIOIOYN BEJIMYNHY CHIIM MPHUTHUCKY X 10
BeeHoi miBMydpTH 3 i, BIAMOBIIHO, MOMEHT
BilIIeHTpOBO1  PpukmiitHOT  MydpTH. MOXKIHBICTH
BUOOpY  palliOHAJBHOTO  MOMEHTY  BiJLEHTPOBOI
¢pukuiiiHol MyQTH 3a’eXHO Bi  HaBaHTaXEHb
IpyBOJa  MalluMHHM, A€ BOHa  BHKOPUCTOBYETBCH,  pyc, 2. PospaxynkoBa cxema BilueHTpoBoi ppukuiiinoi mydru 3
3a0e3mneuye IMiBUIICHHS HAIIHHOCTI Ta JOBrOBIYHOCTI PeryJiboBaHHM KPYTHHM MOMEHTOM

poOOTH BiALICHTPOBOI PPUKLIHHOT MyTH.

BpaxoBytoun KOHCTPYKTHBHI OCOOJIMBOCTI 3aIpOTIOHOBAHOI BiMIIEHTPOBOI QPUKITIHHOT MyPTH, 11 KpyTHHI
MOMEHT T); 3HaXOAMTHCA i3 YMOBH:

Q zDf
Ty=——, 1
M > 1)
e Q — peakrIisi CHIIM IPUTHCKY KOJIOJKH JI0 BeICHOT MiBMY(TH, [0 3HAXOAUTHCS 13 YMOBU PIBHOBArW BaXKelIs
7 mydTu (puc. 1)
Qll —F1|1+F2|2 =0: (2)
Fi, Fy— BiueHTpOBi cuili KOJOAKYU Ta IPOTHBATU BilNOBIIHO,
G, 2
F=—lno"; 3)
g
G
Fy=—2n0°; )
g

G;, G, — Bara KoJIOAKH Ta IIPOTUBAru BiANOBiAHO; ¢ =981 M/Cz;
I, rp — paniycu HEHTPIB Bark KOJIOJOK Ta IIPOTHBAT;

@ — KyTOBA MIBUJKICTh KOJOJOK Ta IPOTUBAT;

li, I, — po6oui rureui Baxemnis (puc. 2);

Z — KiJIBKICTh KOJIOZOK;
D — niameTp noBepxHi TEPTs KOJIOMIOK;
f — KoeirieHT TepTs KOJOAKH 10 BEACHIN MBMY(TI.

[incrasusimm (3), (4) B (2), Mmaemo:
ST l, G 2 Gy ol I, Oo?
Q=—11""22 p _F2_Zlpy? 22, lzaslrl_gmli_, ®)
h o q q I hBa
[icns mincranosku (5) B (1) octaTroyHO 3HAX0UMO:
BicHuk XmeabHUYbk020 HayioHa1bHO20 yHisepcumemy, Ne3, 2018 (261)
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[Tapametrpamu BigneHTpoBOi (pukIiiHOT My(QTH B pa3i BHUKOPUCTAHHSA ii B TNPHUBOMI, HANPHUKIA],
KpyrIoB’ si3ainbHOi Mammuau tuiy KO momineHO npuitasta: Z=4; D =120mm; f =03 (teprs mapu aszbecrosa

=10mm; | =120 mm; 1 =50 mm;

OPOKIAJKa KOJNOAKKM — 4YaByH BemeHoi miBMydtn); || =50mm; |
rh =40 mm; @ =9948pag/c [8]; Gy =80H; G, =10 H.
Po3paxyHku 3 BUKOPUCTaHHAM 3aiiexxHOCTeH (1)—(6) MoKa3yroTh, 10 B IbOMY BHITAIKY:
Q. =392H; Q. =3041; T, =2822Hw; T, . =21,80Huw

I max
AHaJi3 1mokasye, M0 BUKOPHUCTaHHS 3alPOTIOHOBAHOI BiAIEHTPOBOI (QPHUKIIHHOT MyPTH 3 pPeryIbOBAHUM
KPYTHHM MOMEHTOM Y CKJIaJi KpyrioB’s3anbH01 Mamman KO-2 31aTHe 3HU3UTH MTyCKOB1 AMHAMIYHI HaBaHTaXKCHHS
OubII HixK B 2 pasu [5], mo miareepmKye eheKTUBHICTD il BAKOPUCTAHHS.

2min 2max

I min

BucnHoBku. BukoHani 10ciiKeHHS IOKa3yIOTh HACTYIIHE:

- BCTaHOBJICHA JIOLUIBHICTh BHUKOPHCTaHHS B IPHUBOAI MAaIIMH BiIIEHTPOBOI (puKLiiHOI MydTH 3
peryJiboBaHUM KPYTHUM MOMEHTOM;

- 3ampoIOHOBaHA BiJUEHTPOBAa (pHKLUIHHA 3 pPEryJlbOBaHMM KPYTHAM MOMEHTOM, OOJiaJHaHa
JIBOIUICYNMH BaXKEJSIMU Ta MPOTHUBAraMH, 3/1aTHa MiBUILUTH €()EKTHBHICTh pOOOTH MAIIHMH 338 PaXyHOK 3HIDKCHHS
TUHAMIYHUX HaBaHTa)KEHb B MTPHBOJII;

- pe3yabTaTH AOCITIIKEHb MOXYTh OYTH BHKOPHCTAaHI B XOJi YJAOCKOHAJICHHS MIFOYMX Ta PO3pOOKH
HOBUX THIIIB BiIIIEHTPOBUX (DPUKIIHHAX MY(QT.
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