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Anomauyia. Y cmammi po3enanymo MemoouKy pO3PAXyHKY OCI eKCUEHMPUKA Npueooy MexHON02IUHUX
MAWUH, WO BUKOPUCOBYIOMbCA Ol CenapyeaHta OKpeMux Qpaxyiil, a maxodc 01 8i00KpeMIeHHs 3epHa ma
iHwoi cuposunu 6i0 oOomiwiok. Iloxazano, wjo 8icb excyeHmpuxa npayioe nio Oi€l0 3MIHHUX [HePYItIHUX
HABAHMAMNCEHb MA 3A3HAE CKAAOHO20 HANPYHCEHO20 CMAHY, WO NOMpedye KOPEKMHO20 8PAXySaHHA XapaKmepy
ma YukaiyHOCmi YUHHUX CUJL.

YV meorcax nonepeonvoco pospaxyuky usHaueHO 32UHATbHI MOMEHMU U CUU, WO OiloMb HA KOHCOJbHO
3aKpinieny icb, a MaKo}c 6CIMAHOBIEHO OPIEHMOBHULL JiamMemp, BUXO0AYU 3 YMO8 MIYHOCII 3 8USUHOM i 3DI30M.
Ak mamepian oci guxopucmarno cmane 40X y nokpawenomy cmaui.

Jna niosuwenns mouHocmi npOBEOEHO YMOUHEHUU pO3DPAXYHOK, V SKOMY HA OCHOBI QHANIMUYHUX
3anedicHOCmell GU3HAYEHO KOOPOUHAMU MA HPUCKOPEHHS YeHmpY Mac Cumogo2o Ky308a AK (QYHKyii xyma
nosopomy excyenmpuxa. Ompumani 3Ha4eHHs Ul iHepyii pax08aHO NPU OYIHIOBAHHI MOMHOI MiYHOCMI OCI 3
VDaXy8aHHAM 6NAUBY KOHYCHMPAMOPIE HANPYIHCeHb, MACUMAOHO20 haKmopy ma cmamy noGepPxHi.

Pospaxoseani koegiyicnmu 3anacy 3a ueUHOM i 3pi30M NiOMEEPONHCYIOMb, WO NPULIHAMUL KOHCIPYKIMUGHULL
diamemp 3abe3neuyc GUKOHAHHA YMOG GUMPUBANOCMI MA 2apAHMYye Npaye30amuicmes oci eKCYeHMpuKa 6
pesicumax, Xapaxmepnux 0jis pooomu nPOCio8anrbHUX MAULUH.

Ki11040Bi €/10Ba: IPYBiJL, CENapYBAHHA, EKCIEHTPHK, BiCh, PO3PAXYHOK.

VY cydacHHMX KOHCTPYKIIiSIX MAIIiH, IPU3HAYCHUX IS BiTIOKPEMIICHHS OKpeMUX (DPaKIii CUIIKUX PEYOBHH, a
TaKOX IUIA BIIUIIJICHHS iX BiJ JOMIIIOK 9acTO 3aCTOCOBYIOTH IPHUBOAU 3 EKCIEHTPHKOBHM IEPETBOPIOBAUEM
00epTanbHOrO PyXy B KPYrOBHH PyX CHT. 3a3HalOUM y IpoIeci poOOTH CKIAIHOTO HAIMPYKEHOTO CTaHy, BiCh
eKCIIEHTPHKA IOTPpedye TOUHOTO MiIXOMy 10 PO3PaXyHKY 3 ypaxyBaHHSIM OCOOJIMBOCTEH YMHHMX HANPYT, SIK 32
CBOIM XapaKTepoM, TakK 1 3a 3MIHOIO iX y Jaci.
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Tlonepeowiii pospaxynox . Po3paXyHOK OCi BUKOHYEMO Ha BUTHH Ta Ha 3pi3.

Posrmsinaroun Bich, sk OayKy Kpyrioro mepepi3y i3 )KOPCTKO 3alleMJICHHM KiHIeM (puc. 1) , BU3HaYMMO
3TUHAIBHUA MOMEHT Y MICIIi 3aTOpTaHHS K

M,y = F, - a (1)

Tyt, sk IpaBwUII0, @ MPUHMAIOTH 13 KOHCTPYKTUBHUX MipKyBaHb.

AN

|
Q |

Puc. 1- Po3paxyHkoBa cxema 0cCi eKCIIeHTpHKA
Fig. 1 — Calculation scheme of the eccentric axis

v nepuiomMy HaOIMKEHHI MaKCUMaslbHE 3HAYEHHS YUHHOI CHIU FU € CHJIOK iHepHﬁ, 1o JIiC Ha KpUBOIIUIT

OA (puc. 2) y Tourii A 3 60Ky cuTOBOro Ky3oBa AB.
Ha puc. 2 cxema MexaHi3My IpeJICTaBIeHa Y TOPU3OHTAIbHIN IJIOIIHUHI.

A F

Puc. 2— KinemaTnyHa cxema cuta
Fig. 2 — Kinematic scheme of the sieve
Cuuia iHepuii CUTOBOrO Ky30Ba i3 MPOJYKTOM :
E,=m-w? r )
Tyr: M —wmaca, mo obepTaeThes, IOPiBHIOE Maci CHTOBOTO Ky30Ba; opienToBHO npuitmaemo M =80 «xe.

@ — xyToBa WBUAKicTh kpusommny OA , @ =25 p a% , paniyc kpusommmy I =0.025 .
Otxe
F =80-20%-0.025 = 1250 H

3ruHar0Yuii MOMEHT
M, = 1250-0.03 = 37.5 Hu

Marepian oci: crans 40X T'OCT 4543-71, moniniieHa.
Hanpy»xeHHs1, 1110 I0ITyCKA€ThCs IPH 3MiHHOMY (IIyJIbCYIOUOMY) HABAaHTAXKEHH

npyt sruHasHi] [0y ] = 250 mlla
npu spisi:  [7]= 115 wlla, (rabn. Nel6, /11/).

Hiametp oci 32 yMOBOIO MIITHOCTi Ha BUTHH:

32M3rpn 3/32:37.5-103
d= 3/71[%“] = / —— ~ 115 ©)
d= |22 = /@ ~ 10.7 am. ()
7'['[‘[3p] 115

BpaxoByroun HasBHICTh KOHIIEHTPATOPIiB HANPYKEHb, XapaKTep 3MiHM HABAHTA)KEHHS, a TAKOXK BUXOITIH 3

Ha 3pi3:

KOHCTPYKTHBHHX MipKyBaHb, IpHIMaeMo iamMeTp oci excrentpuka, pisaum 0 = 20 wm.

YTOYHEHUI PO3paXyHOK OCi eKCIIEHTPUKA

Po3paxyHKkoBa cxeMa [Tt aHATII TAYHOTO BU3HAYCHHS CHJT iHEpIIii, [0 BHHUKAIOTh IIPH PYCi CHTOBOTO KY30Ba,
mokazaHa Ha puc.3. Jlerko 3HaiTH, IO MOAO0 OCe KOOPAWHAT X) TOJIOKEHHS HEHTPY Mac CHTOBOTO Ky30Ba
BH3HAYAETHCS TAKIMH KOOPJMHATAMU (K (DYHKIIS yTJIa MOBOPOTY €KCIEHTPHKA): (@ .
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X, =T+ COSQ +L£,/L%( —7r2-sin?p; (5)
k
Y, = (r —b Lr—k) - sing. (6)

ne:D — Bincrams Bix oci (HaNbIs) EKCIEHTPUKOBOrO MEXaHi3My 10 LIEHTPY Mac CUTOBOIO Ky30Ba, TOOTO. 10
Touku C ;

Lk — 3arajibHa JOBKMHa 1IaTyHa (I_[IO BKJIFOYA€ CUTOBHI KYy30B )

Puc. 3 —/lo po3paxyHKy cuJ iHepuii, 110 Ail0Th Ha CUTOBHUIi Ky30B
Fig. 3 — Calculation scheme of inertia forces acting on the sieve body
Ha mincragi (5) Ta (6) apyri noxiaHi (poeKIii IPHUCKOPEHb IIEHTPY Mac CUTOBOTO Ky30Ba) OyIyTh PIBHUMH:

2 _ br2w?[a(Li-r*sin®g)+r?sin®e),
X, = =T - w?cosp Lo B sing)] : (7
Ve = (b : r/Lk - r) - w?sing 8)

Je (U — KyToBa LIBHUAKICTb 0OEPTAaHHS EKCLEHTPUKA.
3Ha4yeHHs PUCKOPEHB LIEHTPY MAC CUTOBOTO Ky30Ba pO3paxoBaHi Ha KOMI'IOTEpi SIK (yHKIT KyTa IOBOPOTY
excrentpuka (0 . Ilpu po3paxyHKax BpaxOBaHO, IO 3 PO3pOOJICHOI MPOCIFOBAIBHOI MAIINMHHE MapaMeTpH, L0

BX0IATh 10 (7) Ta (8) maroTh Taki 3HauenHs: [ = 25 mwm; b = 1268 yuu ; Lk = 2812 mm.

INpuckopenHs Oyno BU3HAYEHO 3a TPHOX 3HAUCHb KYTOBUX LIBHIKOCTEH:

@ =184 2 0,=21.28 ¢+ 0, =2476 o+

. . . . -1
Omnak, BCi MOAABII PO3PaxXyHKH BEIEMO TUIBKU JUIS CHJI IHEPILi, 10 BUHUKAIOTH NPH () = 2476 c,

TOMY WIO NPHU I KyTOBa IIBWJAKICTh CHJIM IHEpINi, 110 BUHUKAIOTH BiJl PyXy CHTOBOrO Ky30Ba, HAOyBalOTh

MaKCHMaJIbHOTO 3HAYCHHSL.
Ha puc. 4 npencraieni rpadiku 3MiHK ckiagoBux cwi inepii Fuy i Fyy, piBHOAIIOWOT cril iHEpIIiT CHTOBOTO

Ky3o0Ba Fy.

~1222[1200- 100~ Boo ~600 ~Yoo g5 X

Puc. 4 -T'padik 3minun ckiagoBux cu inepuii Fux i Fuy.
Fig. 4 — Graph of inertia force components variation Fux and Fuy
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3 puc. 4 BUIHO, 1O HAPYKEHHS Ty 1 Ogpyyy BUHUKAKOTH y TIEpepi3ax MallbLisi eKCLEHTPHUKA BI U1 CHIA Fu

3MIHIOIOTHCS 32 CHMETPUIHUM IHKIIOM, TOMY YTOYHCHHUH pO3paxyHOK BEJIEMO Ha BUTPUBAICTE.
Crnix 3a3HAYWTH, IO Yy TPANE3NaTHICTh OCi CEKCIICHTPHWKA ICTOTHO BIUIMBAIOTH SIK IUKIIYHI HATPYTH.

KOHCprKHiH CKCLCHTPUKA TaKa, [0 BOHA BKJIOYA€ KOHLCHTPATOPU HAIIPYKCHb Y BI/II‘J'ISII[i l"aJ'ITeJ'Ii, 10 3HAa4YHO

3HIKYIOTh HOTO BTOMHY MiIIHICTb.
KoedirieHT 3amacy BUTPUBAJIOCTI 32 HAIIPYTOIO 3pi3y

n, = =L (©)
’ (kr/kF.kd).Ta-i_V/m'Tm

KoeoimienT 3amnacy BUTpUBaJIOCTi 3a HAIIPYrOl0 BUTHHY

T-1
= 10
(kg/krkq)0a+¥WmoOm (10)

Ng
ne kT i kg — EdextnBHi koedillieHTH KOHIIEHTpALil HAPYXEHB ;

kd — xoedili€eHT, Mo BpaxoBye MacIITaOHuH (akTop ;
kF — xoediwi€eHT, MO BpaxoBye (GakTop cTaHy MOBEpPXHI ;
O _; —Mexa BUTPUBAIIOCTI MaTepiay IpH CUMETPUYHOMY LUK HAPYTH ;

O, i O, — amIuliTyaHe Ta cepefiHe 3HAUCHHS LUKIIiB HATPY)KEHb.
3 1abm. 16/11/ 3naxomumo, 1o st ctani 40X, nokpamenoi 7., = 400 Huw?, T = 055 ¢, = 220H/ )
MM
. 3 Tabn. 16/19/ 3Haxoanmo 3HaueHHsI KoeillieHTIB, BPaXOBYIOUH, 10 B Iepepi3i KOHIEHTPATOPOM HaIPYKEeHb €

ranrens : K =15 ; k_=1.9; k, =0.82; k. =0.9.

BpaxoByr04H, 10 UMKIT 3MiHH YHHHUX HANPYKEHb T3 i Ogpyy CUMETPHUHKI , O = 0iz,=0.
Gaz Fumax.a=32Fuma);'a:32'1222';?>0:46.7|_y 2;
W, z-d 3.12-20 MM a
r, = Fung 41222 3o/ .
z-d 3.14-20 MM 12)

Omxe, Buxosun 3 (10)
I T
. 3.89

0.82-0.9

a Ha mijgcrasi (11)

n, =19L=33.3
46,7

0.82-0.9
3aranbHuil KoeiliEHT 3amacy BUTPUBAIIOCTI
n= nr -no_ _ 3.3327.8 :3.37>[n]:1.5
JnZ+n?  \27.8% +3.33

TakuM 4MHOM, yMOBa BTOMHOI MIITHOCTI BUKOHYETHCSI.

Bucnopok:
[IpoBenenuii aHamiz pPOOOTH EKCIEHTPUKOBOIO IPHBOAY IPOCIFOBANBHOI MAIIMHM II0Ka3aB, IO BIiCh

eKCIICHTPHKA MPAITIOE B yMOBAX JIii 3MiHHHUX 1HEPIiHHIX HABAHTAXKEHb, 110 3YMOBIIIO€ BUHUKHEHHS CKJIAIHOTO Ta

LUKJIIYHOT'O HAIIPY)KEHOTO CTaHy.
[MomepenHiit po3paxyHOK, BUKOHAHUH 332 YMOBAMH MIITHOCTI Ha BHTHH i 3pi3, JaB MOXXJIMBICTh BU3HAYUTH

OpIEHTOBHI ITapaMeTpH OCi.
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YTOuHEeHNI po3paxyHOK, 3aCHOBAaHMH Ha aHAJITHYHOMY BHM3HAU€HHI NPHUCKOPEHH 1 CHJI iHEpIlii CHTOBOTrO
KY30Ba, JI03BOJIB YPaxyBaTH pealbHUI XapakTep 3MiHU HABaHTAXXCHHSI POTSTOM UKy pOOOTH MEXaHi3My.

Po3paxoBani koeQilieHTH 3amacy BUTPHBAIOCTI 3a BUTHHOM 1 3pi30M IATBEPKYIOTH, IO NPUHHATHHA
JiaMeTp oci 3a0e3redye HeoOXiqHUI PiBEHbP BTOMHOI MIITHOCTI Ta TapaHTye Mpane3JaTHICTh eKCIEHTPUKOBOTO
BYy3Jla Y HOMiHAJIBHAX PEeXHMax poOOTH.

TaxuMm 4rHOM, IPOBEIEH] TOCIIIPKEHHS JO3BOJISIOTH PEKOMEHTYBAaTH PO3TIISTHYTE PIillIeHHS 1Sl IPAaKTHYHOT O
BHUKOPHCTAHHS B MalllMHAX IS IPOCIIOBaHHS CUIIKMX MaTepiais.
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CALCULATION FOR THE STRENGTH OF THE ECCENTRIC AXIS
OF THE DRIVE OF THE SCREENING MACHINE

Avanesianc A. H., PhD, Associate Professor; Kara O. D., Assistant; Demirchev D. V., Student.
Odesa National University of Technology, Odesa, Ukraine

Abstract. The article considers the method of calculating the eccentric axis of the drive of technological
machines used for the separation of individual fractions, as well as for the separation of grain and other raw
materials from impurities. It is shown that the eccentric axis operates under the action of variable inertial loads
and undergoes a complex stress state, which requires correct consideration of the nature and cyclicity of the acting
forces.

Within the framework of the preliminary calculation, the bending moments and forces acting on the cantilever-
mounted axis were determined, and the approximate diameter was also established, based on the conditions of
bending and shear strength. Steel 40X in an improved condition was used as the axis material.

To increase the accuracy, a refined calculation was performed, in which the coordinates and acceleration of
the center of mass of the sieve body were determined based on analytical dependencies as a function of the
eccentric rotation angle. The obtained values of inertia forces were taken into account when assessing the fatigue
strength of the axis, taking into account the influence of stress concentrators, scale factor and surface condition.
The calculated bending and shear safety factors confirm that the adopted design diameter ensures the fulfillment
of endurance conditions and guarantees the operability of the eccentric axis in modes typical for the operation of
screening machines.

Keywords: drive, separation, eccentric, axis, calculation.
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