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Anomauis.

B ocHOBI gocmimkeHHS BUKOPUCTAHO i7ef0 pearizallii iHepIiitHoro BiOpo30ymKyBada 31 3SMiHHIMH B TIpoIIeci
POOOTH 4aCTOTHO-CHIIOBHMH XapaKTEPUCTHKAaMH. 30KpeMa, 3MIHHUMH MPUHHATO BBOKATH 3yCHIUIA Ta YaCTOTY
o0epTaHHS PE3yIbTYIOUOr0 BEKTOPY, SK IMapaMeTpu, M0 BH3HAYAIOTh OCHOBHI TEXHOJOTIYHI MO>KIIHBOCTI
BiOpamiitHoi cuctemMu. 3mifiCHEHO KIHEMAaTHYHWH, JAWHAMIYHUA aHai3 Ta ONTUMI3AIlifHUN CHHTE3
BiOp030ymKyBada i3 BUXiTHUMH YaCTOTHO-CHIIOBUMHE XapaKTCPUCTUKAMHU.

Knrouosi cnoea: ivepiiitauii Biopo30ymKyBay, CHHTE3, ONTHMI3allis, gedanaHc, BiOparis.

B ocHOBI KOHCTpYKIIii BiOp030y/KyBayua MOKJIACHO CXeMy MOABIHHOIO He30aIaHCOBaHOTO POTOpa
(puc. 1), B ssxoro HEe30amaHCOBaHI MacH Myq 1 1 My, 2 00EPTAIOTHCS 3 PIBHUMH W4 1 W, YACTOTAMU Ta
pO3TaIoBaHi 3 MOYATKOBHUM 3CyBOM (a3 . BHacmioK mpOro, BIIHOCHO IEHTPY OOepTaHHS
He30aJaHCOBaHMX Mac BiOpO30y/KyBaya peasizyeThCsl pe3yNbTYIOUHH BEKTOpP 3MIHHOTO 3yCHILISL
30ypenns R(t), 1m0 3MiHIOEThCS Y BIMOBITHUX MEXKax Ta 00€pTaeThCs 31 3MIHHOIO 4acToTO W(t)
[1]. Taka KOHCTpPYKIIiS Ma€ MUPOKI MOXKIMBOCTI B 3a/ladax TaCiHHSA KOJHBAaHb POTOPIB [2], a TaKkoX
MOJKe OyTH BUKOPHCTaHA JJIs peajizallii BiOpaIiiiHux mporecis.
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Puc. 1. KinemaTnuyHa cxema iHEepIiiHOTO BiOPO30yMKyBayda

JocmimkenHs 0a3yl0ThCs Ha 3aBIaHHAX KIHEMATUYHOI'O Ta JUHAMIYHOTO aHai3y, a TAKOXK CHHTE3Y
napaMeTpiB BiOpo30ymKyBaya. 3aBAaHHS ONTUMI3ALIMHOTO CUHTE3Y C(HOPMOBAHO HACTYITHHM YHHOM:

3HaiTH Ma17a1 1 MazTaz
d

Merta &= %w(t) - max

Wmin > 100pan/c, 1,5 < % <2,
OOMexeHHS R,

Rpax < 6KH, 1,5 < ——= < 2
max len (1)

Buxinni ymoBu w, = 157pan/c, w; = 2wy, @ = 0,

Mmg17q1 = 1,28Kr - cM, myp7g, = 19,2Kr° cM,
£ =8,961-103paa/c?, % = 1,9, dmax _ 9 73

Rmin

Wmin = 100pan/c, R, = 6KH.

Otpumano



Ha nacrynmHoMy erami 37ifiCHEHO OWHAMIYHUN aHajIi3 KOJIMBaHb OJHOMACOBOi BiOpariiHOT
CHCTEMH 3a BIJOMHUMH MTapaMeTpaMH MacH poOOYOTo opraHa, 9acTOT BITBHUX 1 3aracarounx KOJHMBaHb
y TOPU3OHTAIFHOMY Ta BEPTHKAJILHOMY HaNpsSMKaxX, OTPUMAaHO YacoBi 3aJIe)KHOCTI KiHEMAaTHYHUX,
JUHAMIYHUX 1 CHJIOBUX MapaMeTpiB BiOpaliiiHoOl cucTeMu.

BucHOBKH 32 pe3ynbTaTaMu JOCIPKCHHS:

1. Ha erami xiHEMaTHYHOTO aHaNi3y BCTAHOBJIEHO BH3HAYANBHI YacOBi 3aJIe)KHOCTI TSI OCHOBHUX
napametpiB. [loOymoBaHo 4acoBi XapaKTEpUCTHKH, 3a SKAMH BCTaHOBIEHO, MIO BEKTOP
PE3yIBTYIOUOT0 3ycrHiuid 30ypeHHs iHepHiiHOro BiOpaTopa 3MIHIOE CBO€ aMIUTITy[JHE 3HAYEHHS Ta
obOepTaeTscsi 31 3MIHHOIO YacTOTOIO, MPUYOMY 4YacToTa 3MIiHHM IXHIX 3Ha4eHb € CTajol Ta
BU3HAYAETHCS HIKHIM 3HAYEHHSIM YaCTOTH 00epTaHHs w, OJHOTO 3 JIeOataHCiB.

[Tpoekwii pe3ynbTyr0ouoro BEKTOPY Ha KOOPIUHATHI OC1 JO3BOJISIE OTPUMATH Pi3HI 38 XapaKTepoM
3MiHE Ta (pa30r0 mepioAnYHI TOPU3OHTANBHY Ta BEPTUKAIBHY CKiIafoBi. Ilpu mpomy, XxapakTep 3MiHU
IIUX CKJIQJIOBUX CYTTEBO 3aJIC)KUTD BiJl KyTa 3CyBY (ha3 Mixk JieOaiaHCaMH.

2. Ha etami cuHTe3y ONTUMI3alil{HOTO CHHTE3Y MOKJIAJACHO TPAaHUYHI 3HAYCHHS YacTOTH 00epTaHHS
Ta 3ycWIsl 30ypeHHS 32 YMOBH OTPUMAHHS MaKCHMAJIBHOTO KYTOBOTO TPHWINBUANICHHS Wi Yac
00epTaHHA Pe3yIbTYIOUOT0 BEKTOPY 3yCHILIS 30ypEeHHS.

3. Ha erami aDuHAMI4HOTO aHaJi3y MPOBEIEHO YMCEIILHUN PO3paxyHOK iHTerpany Jlroamens Ta
NMoOY/JIOBH YaCOBHX 3aJICKHOCTEH MEPEeMIICHHs] Ta MPUINBUANICHHS. BCTaHOBIEHO, 110 B CUCTEMIi
HasBHI TOPU3OHTAJbHI Ta BEPTUKAJIbHI TEPEMIIICHHS, a MPHUIIBUAIMICHHS y BiAMOBITHUX HAIPsIMKaX
MAaIOTh Pi3HHI XapaKTep 3MiHH 3 JOJATKOBO HASSBHUMH FapMOHIKaMH BHIIUX MOPSJIKIB.
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SYNTHESIS OF NON-STATIONARY FREQUENCY AND
FORCED CHARACTERISTICS OF THE INERTIAL
VIBROEXCITER

Abstract

The study is based on the idea of implementing an inertial vibroexciter with variable in the process of
frequency-force characteristics. In particular, the variables are considered to be the effort and speed of rotation of
the resulting vector, as parameters that determine the main technological capabilities of the vibration system.
Kinematic, dynamic analysis and optimization synthesis of vibration exciter with initial frequency-force
characteristics are carried out.

Keywords: inertial vibroexciter, synthesis, optimization, unbalanced mass, vibration.

Gursky Volodymyr — Dr. Tech. Science, Lecturer of Department of Robotics and Integrated Mechanical
Engineering Technologies, Lviv Polytechnic National University, Lviv, vol.gursky@gmail.com.

Kuzio Igor — Dr. Tech. Science, Professor, Professor of Department of Robotics and Integrated Mechanical
Engineering Technologies, Lviv Polytechnic National University, Lviv.



mailto:vol.gursky@gmail.com
mailto:vol.gursky@gmail.com

