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AHHoTauusA. CambIM pacnpocTpaHeHHbIM B TEXHUKE SBISIETCSA KPUBOLLMMHO-LLIA-
TYHHbI MexaHnam (KLLUM). Tak, B 3epHooumMcTUTENBHBLIX MalumHax KLLM mcnonb3osaH
NS NPVUBOAA PeLLIETHbIX CTaHOB. B MHXXEHEPHbIX 1 Hay4HbIX UCCNEA0BaHUSAX KUHEMATU-
KN MexaHW3Ma NPYHUMALOT AOMyLLEHNE O TOM, YTO MNPy PaBHOMEPHOM BPALLIEHWN KpU-
BOLLMMA BO3BPATHO-MOCTYNaTENbHOE [BIKEHNE CTaHa SBMSIETCS rapMOHMYECKM Korle-
HaHviem. B aTom criyyae, Takvie KMHeMaT4eckue XxapaKTepuCTVKV ABUKEHWS CTaHa, Kak
nepemMeLLeHVie, CKOPOCTb, YCKOPEHME, a Takke Curlbl IHEPLIMM, OMUCLIBAIOTCS MPOCTBLIMU
DYHKLMSIMI CUHYCa WK KocuHyca. TpUHATO cuuTaThb, YTO OLLMOKa, Bbl3BaHHAs TaKow
vaeanusauveii npolecca, HeaHauuTenbHa. /13BeCTHO, YTO BennimMHa oLLMbKn B pacye-
Tax Tem GorblLie, YeM MeHbLLEe AnvHa LaTyHa / v Yem Gonblie BenuymnHa aKCLEHTPUCH-
TeTa e B CpaBHEHUM C ANVHON KpuBoLuMna r. B kavecTBe napameTpoB, onpeaensitoLLyx
BENUUMHY OLLIMGKA, B paBoTe BbIBPaHbI: OTHOCUTENbHas AnvHa LwaTtyHa L= ¢ n othocn-

e

TenbHbIA SKCLEHTpUCHTET E = B kauecTBe KpuTEpUs OLIEHKM BbibpaHa OTHOCUTENbHAS
owwubka D, nokasblBaroLLasi BO CKOMNbKO pa3 AeCTBUTENBHOE 3HaYEHE MaKC/MarbHOM
CKOPOCTY GorbLLE BbIYMCISIEMOrO MO NPUHSTON NpubnkeHHo dopmyne. C Mcronb3o-
BaHWeM MateMatuyeckoii nporpammsl MathCAD BbINornHeH pacyeT ansi 32 crnyyaes co-
YeTaHVs OTHOCUTENbHBIX Pa3MepoB LaTyHa L v akcueHTpucuTeTa E. Pesynbratbl pac-
YeTa npueeneHbl B Tabnuue, YTo no3sonsieT Ans nobbix napamerpos KM meTtonom
VHTEPMONsALMM OnpeaensiTb BENNUYMHY OLLIMGKM NpubnvkeHHoM dopmyrbl. Ha ocHose
pacyeTHbIX AaHHbIX NpeacTaBneHa rpadryeckas 3aBYCUMOCTb YKa3aHHOTO KpUTEpUst B
BUWE NOBEPXHOCTMN OTKINWKA, rae napametpamm sensatoTes L v E.

KntoueBble crnoBa: KpUBOLLMMHO-LLATYHHbIA MEXaHU3M, KuHemaTnyeckme
XapaKTepucTuku, NpuBINMKeHHbI pacyeT, To4Hasi hopmyna, olunbka.

Abstract. The crank gear is the most widespread in technique. So, in
grain-cleaning machines the crank gear is used in sieve boot drive. In engineer-
ing and scientific studies the kinematics of the mechanism assume that when
the crank is rotates uniformly, the reciprocating motion of the sieve boot is a
harmonic oscillation.

In this case, such kinematic characteristics of the motion as displacement,
speed, acceleration as well as inertia forces are described by simple sine or co-
sine functions. It is generally accepted that the error caused by this idealization of
the process is insignificant. It is known that the magnitude of the error in the cal-
culations is greater, the smaller the length of the connecting rod / and greater the
eccentricity e in comparison with the crank length r. As parameters that determine

l
the magnitude of the error we chose: the relative length of the connecting rod L=;
e

and the eccentricity ratio E =.. As a criterion we chose fractional error D showing
how many times the actual value of the maximum speed is greater than the val-
ue calculated by adopted approximate formula. Using the mathematical program
MathCAD the calculation for 32 cases of combination of the relative sizes of con-
necting rod L and eccentricity E was made. The calculation results are given in
the table, which makes it possible to determine the magnitude of the error of the
approximate formula for any parameters of crank gear by the interpolation meth-
od. Based on the calculated data the graphical dependence of this criterion is
presented in the form of the response surface where the parameters are L and E.

Keywords: crank gear, kinematic characteristics, approximate calculation,
exact formula, error.

BBeneHue. B cenbCKkOX0O35IMCTBEHHbBIX MalUMHaX LUMPOKO
NPUMEHSAETCA KPUBOLLUMHO-LWATYHHbIN MexaHuam (KLWM) ans
obecneyeHnss BO3BPATHO-MOCTYNATENbHOIO KonebaTensHoro
OBVDKEHUS UCNOMHUTENbHOrO 3BeHa. B Teopum mawuvH Takoe
3BEHO Ha3blBAeTCs MON3YHOM. B KOHCTPYKUMM MaLLMH 3TO MO-
XKET ObITb MOPLUEHb WIK, KaK B PELUETHbIX 3€PHOOYUCTUTENb-
HbIX MallMHaXx, PeLLeTHbIN CTaH, CoBepLUaloLLmii kornebaHns B
ropu3oHTanbHOM NAOCKOCTU ¢ YacToTon 5-8 . Begywum 3se-
HOM MpuBOAa CTaHa B 3€PHOOUUCTUTENBHbBIX MallMHaX SBMSIET-
Csl paBHOMEPHO BpaLlatoLLMIACA KpMBOLLAN.

Mpun pelueHnn HEKOTOPLIX MHXEHEPHbIX 3a4ad, a TaKkke B
Hay4HbIX UCCneaoBaHWsX NPUHUMALOT rMNoTe3y O TOM, YTO Npu
paBHOMEPHOM BpaLLeHUN KpmBoLIMMa KonebaTenbHble ABMKe-

HWUS1 MON3yHa ABNATCA rAPMOHUYECKUMU, T.e. NMepemeLleHne
CTaHa, ero CKOpPOCTb M YCKOPEHME B 3aBMCMMOCTU OT BPEMEHMU
onucbIBalOTCS PYHKLMAMU CUHYCa UM KOCUMHYCa. Takasi ngea-
nmM3auus npolecca CyLeCTBEHHO YMNpOLaeT pacyeT KMHema-
TUYECKMX M CUITOBbIX XapaKTEPUCTUK MexaHn3Ma. YKasbliBaeT-
csa [1], 4TO Takoe JonyLlieHVWe He NMPUBOAUT K 3HAYUTENbHbIM
ownbkam B onpedeneHnn xapakTepucTuk ABmkeHns. OgHako
YNCMNEHHbIE 3HAYEHUSI OLUNOKN, XapaKTepu3syroLLen pasnmius
ONst naeanbHoro (rapMOHWYECKOT0) U pearbHOro konebarernb-
HOro ABWXXEHWI, He npuBoasTcs [14-17].

MeTtoaumka. [ina nccneaoBaHvm NpuMEHANY Matemartumye-
CKWe MeToAbl, MO3BOMSOLME NonyYyaTb aHanMTU4eckne 3aBu-
CMMOCTM, TOYHO OMMCbIBAKOLNE U3MEHEHNE KMHEMATUYECKNX



