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AHHOTAanMsA: B crarbe HCCIENOBAHO OIPEAEIEHUE MAaKCUMAJIbHOTO YIJia
JABJICHHUST KyJIa4KOBOIO MEXaHWU3Ma C Y4yeToM JedcTByrommx cwi. Ha ocHoBe
YCIOBUM CTAaTHYECKOIO pPAaBHOBECHUSI TOJYYEHbl AHAIIMTUYECKUE 3aBHCUMOCTH,
MO3BOJIAIONIUE ONPEETUTh KPUTHUECKOE 3HAUCHHE yTJIa IaBJICHUS U MIPEJOTBPATUTh
3aKJIMHUBAHUE TOJKaTelNs B Hampaisitomieid. [lomydeHHble pe3yabTaThl MOTYT OBITh
MCIIOJIb30BAHBI MPU MPOEKTUPOBAHUHU KYJIAUYKOBBIX MEXAHU3MOB I MOBBIIICHUS HX
HaJIEKHOCTU U A(HPEKTUBHOCTU PAOOTHI.
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DETERMINATION OF THE MAXIMUM PRESSURE ANGLE IN A
CAM MECHANISM CONSIDERING THE ACTING FORCES
Abstract: This paper investigates the determination of the maximum pressure
angle of a cam mechanism considering the acting forces. Based on the conditions of

static equilibrium, analytical relationships were derived to determine the critical
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pressure angle and prevent follower jamming in the guide. The obtained results can
be applied in the design of cam mechanisms to improve their reliability and
operational efficiency.

Keywords: cam mechanism, pressure angle, follower, guide, friction forces,
static equilibrium, critical pressure angle, mechanism reliability.

OcHOBHOE BHHMMAaHHE TPU TPOCKTUPOBAHUU KYJIAYKOBBIX MEXaHHU3MOB
HalpaBJICHO Ha yBEJIWYEHHUE JOJTOBEYHOCTH. I[IpM NPOEKTUPOBAHWU CpPEIH
MPEIBAPUTEIILHBIX JIAHHBIX TPHUBOJIATCS 3aKOHBI M3MCHCHHS YCKOPCHHS TOJKATEIs
[1, c. 102]. [loToMy 4TO U3MEHEHHE YCKOPEHUS CUHUTAECTCS MCTOYHUKOM YIAPHBIX
CHIL

Bonpmoe 3HaueHWe B KyJTauyKOBBIX MEXAaHHM3Max HMMEET TaKKe YTOJI MEXIy
HAIPaBJICHUEM CHJIbI PEaKIIMA B TOYKE KACAHWS BBICIICH KWHEMATUYECKOW Maphl U
HaIlpaBJICHUEM JIBIDKCHHs TOJIKaTeNsd. BemnyumHa 5TOro yria wuMeeT OOJbInoe
3HaueHHEe, 0OCOOEHHO BO BpeMs MojbeMa Tojkarels. [loToMy, 9To 3TO 3aBUCHUT OT
YBEIIMYEHHUS CKOPOCTH TPEHUS U CHIDKEHHS KodddunmenTa nose3noi padorsl (KI1JI)
MexaHu3Ma. B peBEpCHBHBIX MEXaHU3MaX, IJIe H3MCHSETCS HAlPaBJICHUE CKOPOCTH U
CWJI, HEOOXOMMO OTPAaHUYUThH BEJTUUHMHY yTia AaBienus [2, c. 30].

Cornacno [3, c. 81], mpyu AMHAMUYECKOM CHUHTE3€ MEXAHU3MOB ONPEIACISIOTCS
nmapamMeTpbl JTUHAMHAYECKHX YCJIOBHM, OOECIMEeYMBAIOIINX OTCYTCTBHE 3aelaHUN
MPOCKTUPYEMOTO MEXaHW3Ma W peaju3alii0 3aKOHA JIBIDKCHHSI, OIPEAeNIIeMOro
noctatrogHo BbicokuM KIIJ[. DTtm ycioBus AOMKHBI 00eCIeuynBaTh, YTOOBI YTOJI
JABJICHUS B JIFOOOM TIOJIO)KCHHHM MEXaHW3Ma HE MPEBBIMIAT JOMYCTUMOTO YIJia
JABJICHMS JJIS Tapbl KyJayka.

B pesymbrare aHamm3a W HUCCICAOBaHWK  pa3paboTaHa
KOHCTPYKITUSI TapMOHHYECKOTO  KYJA4YKOBOTO  MEXaHH3Ma
MUIMHAPUYECKOTO TUMA. DTOT KyJIaYKOBBIM MEXaHH3M COCTOUT
n3: l-moammnHuka, 2-BajJoBOro Kynadka, 3-KyJjiadka, 4-posiuka,

5-ocu, 6-TonKarens, 7-npyKUHbI, §-HATPABIISIOUIETO.
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Ha CICAyromeM I3Tallc I/ICCJ'IGI[OBEIHI/Iﬁ onpcaAcinM MAKCHUMAJIbHOC 3HAYCHHC
yriia AJaBJICHHA € YUYCTOM CHJI B CHCTCMC KYyJIadKa TOJIKATCIIA. B HCJICO0OBAaHU

BOCIIOJIBb3YEMCS CXEMOM, IPEICTABICHHON HA PUCYHKE 2.
Puc. 1. Kyi1aukoBblid

Fl N3 ycnoBusi cTaTUUECKOrO paBHOBECHUSI CyMMa CHJI,
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HN3BCCTHO, 4YTO CyMMa OJHOBPEMCHHBLIX MOMCHTOB, B3ATbIX OTHOCHUTCJIBHO TOYKH,

paBHa Hy1O [4, c. 56], T.€.
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MakcuManbHOe (KpUTHYECKOE) 3HAYCHHME YyIJla JaBJICHUS, NPU KOTOPOM
TOJIKATEIb MOYKET 3aCTpeBaTh B HANPABISAIOLICH, MOXHO OIPEACIIUTh CIEAYIOLIUM

oOpaszom

p(2a+b)
b (11)

a,. . =arcctg

jaat

B 3akiroueHne MOXKHO CKa3aTh, YTO C MOMOIUIBIO IMOJYYEHHOTO BBIPAKEHUS

(11) moxHO OyneT ompeneauTh 3aBUCHMOCTh MEXKIY JIMHON HaNpaBiAIOIMIeH U

BBICOTOM MOAbeMa TojJkarens. Hampumep, ecim MakCHMalbHBIA YroJl JAaBJICHHS
0

pasen 30°, a koaddurment tpenus paser 0,07, TO CBSI3b MEXKITY BBIJICTOM TOJKATEIS

94116

Y JUTMHBI HAPABJISIOMIUX TOJIKATENS, T. €.
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