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Ocmanuim yacom ece binvuie ygasu npudiiaemucsa npoyecy YuiibHenHs Ha 0y0ieHUY-
M8i, A MAKOHC 8 CLIbCLKOMY 20cn0oapcmsi. Lle eumazae 00CKOHAN020 UBUEHHS npoyecy Yii-
JIbHEHHS | 8UOOPY OLIbUL PAYIOHAILHUX CROCODIB 11020 30IlICHEHHS.

Ywinonenns € easicnugoro onepayicto npu cnopyodxiceHti 6yob-aKoi 3eMIAHOI cnopyou.
Bio saxocmi euxonarnoi onepayii’ 3anesxicams HAOIHICMb, MIYHICMb, CMIUKICMb, 6000HENPOHU-
KHICMb CROPYOU, A MAKOIIC MEPMIH il cyicou.

Biopoywinvnenns € natibinow eghexmuenum cnocobom ywinonenus . /s 1o2o euxko-
HAaHH5 eheKMUBHO BUKOPUCTOBYEMbC KOMNAKMHA 8I0payilina mexnika (8i0pokomxku, 8iopo-
NIUMU) KA NPpUSHA4eHa 05 YUiNbHeHHA Mamepianie ma yKiadoauHs acghanbmy Ha OLAHKAX 3
obmedxcenoro nnowero. Komnakxmna mexnixa 3acmocogyemucs npu npoeeodeHti pemMoHmHux po-
Oim Ha He8enUKUX GYIUYAX, MPOMYApPaAx, 8eJlOCUNEOHUX OOPINCKAX ma IHWUxX 06’ ekmax, oe 8
cuy ceoix eabapumie, He Modxce OYmMu 6UKOPUCMAHA OilbW 2aOAPUMHA MEXHIKA.

Ilpu po3paxyuxy 6ibpayiliHux KOMKI6 HA CMAMuyHy U YMOMIEHY MIYHICIb KOMUBAIbHI
npoyecu KOHCMpPYKYitl ma ix OUHAMIYHI HABAHMANCEHHS, 8 Yell Yac, He paxosyromucsi. OOHaK Hecydy
30amuicme GIOPAYILIHUX KOMKI8 MOJCHA NIOBULUMU, SIKWO )Y PO3PAXYHKAX NPU X NPOEKmy8aHHI
epaxogyeamu ixHi amMnIimyOHO-YACMOMHI Xapakmepucmuky. Biocymuicms o ymounenoi
MemoOuKU PpO3PAXYHKY CYYACHUX GIOpAYIUHUX MAWUH, 6 MOMY YUCHI [ KOMKi8, O
NOBEPXHEB020  YWiNbHeHHs 0yOiselbHUX Mmamepianié ma cymiwel VCKIAOHIOE — IXHE
NPOEKMYBaHHA [ eKCNIYAmayiro.

s 0ocsienenus Oinbut UCOKOT 00CMOBGIPHOCMI pe3yIbmamis, Mexaniui 8iopayii namu
00CNI0ACYBANUCH Y MICHOMY 83AEMO38 A3K) 3 €IeKMPOMASHIMHUMU NPOYecamu i 8 pe3yibmami
byna pospobnena mamemamuina Mooenb OUHAMIYHUX NPOYeCi8, 3 GUKOPUCMAHHAM DiGHAHHS
Jlazpansica opy2o2o pody, ska éxnoyana K ougepeHyianbHi pieHAHHA pYyXy NPUGiOHOI cuc-
memu Komka max i oughepenyianohe piHAHH eIeKMPOMASHIMHUX AU 8 ACUHXPOHHOMY O8U-
eyui. 3a pe3ynemamu meopemudHux 00ciodceHb nodoyoosani epagpixu.

B pobomi meopemuuno oocniodceno, 3 suxopucmanuam pisHanns Jlazpansica opy2020
POOy ma mamemamuynoz2o npoepamnozo cepedosuwa MathCAD, ounamiky mexanizmy npu-
600a 8ibpamopa py4Ho2o 8iOpayiiino20 KOMKA i OMPUMAHO pe3yibmamu sKi MOXCYmv Oymu
BUKOPUCMAHT NPU NPOEKMYBAHHI, PO3PAXYHKY MA BUHAYEHH] OUHAMIYHUX HABAHMANCEHb NO-
OIOHUX BIOPAYTUHUX MAWUH.

Knwuogi cnoea: mamemamuuna mooens, 6ibpayis, iopoywintbHeH s, pyyHull 8iopa-
YIUHUL KOMOK.

Beryn. YiuinbHeHHS € OHI€I0 13 HallBaXJIMBIIIKX OIepalliif Ha OyIIBHUIITBI IpHU CIIO-
pyIKeHH1 Oyb-SK01 3eMIIIHOI criopynu. Big sikocTi i€l onepartii 3ajexaTb He TUIbKH HaJIiii-
HICTh, MILIHICTh, CTIHKICTb, BOJIOHEMPOHUKHICTh CIIOPY/H, a i pIBHICTh HOKPUTTS, TEPMIH HOTO
ciyx0u 1 6e3meka pyxy.

KomnakTHa BiOparniiiHa TexHika (BIOPOKOTKH, BIOPOIJIUTH) MpHU3HAUYEHA JJIS YIIIb-
HEHHs MaTrepiajly Ta yKIaJaHHs acGalbTy Ha AUISHKAX JOPOKHBOTO MOKPUTTS 3 0OMENKEHOIO
wioniero. KommnakTHa TeXHiKa 3aCTOCOBYETHCS IIPU MPOBEACHHI PEMOHTHUX pOOIT Ha HEBEIU-
KHX BYJIUISX, TPOTYyapax, BEJIOCUIIEIHHUX JTOPIKKaAX Ta IHIIMX 00’ €KTax, Je B CHIIy CBOiX rada-
PUTIB, HE MOXKe OyTH BUKOpHCTaHa BEJIMKa TEXHIKA.
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VY meit wac mpu po3paxyHKy BIOpaIiiifHMX KOTKIB Ha CTaTWYHYy W YTOMJICHY MIITHICTb
KOJIMBAJTHHI MPOIIECH KOHCTPYKITIA Ta iX TMHAMIYHI HABAHTAXKECHHS HE BPaXoBYIOThCs. OJTHAK HECydy
3MATHICTh BIOpAIIMHMX KOTKIB MOYKHA ITIIABUIIMTH, SKIIO Y pO3paxyHKax IMpH iX MpPOEKTyBaHHI
BPaxOBYBATH IXHi aMIUTITYAHO-4aCTOTHI XapaKTEPUCTUKH.

BiOpyBaHHS € MNpPOrpecMBHMM METOJOM YUIUIBHEHHs, IO OTPUMYE 3HAuHE
PO3MOBCIOKEHHS. L{UM 1 TOACHIOEThCS HAsBHICTD y LI€H 4ac BEJIHMKOI KUIBKOCTI PI3HUX THIIIB
BiOpomammH. BiICyTHICTH X YTOYHEHOI METOJIMKH PO3PAXYHKY CYYaCHHX BiOpaImiitHUX
MaIlliH, B TOMY YHUCII 1 KOTKIB, /Ui IOBEPXHEBOTO YIIUIbHEHHS Oy/iBEJbHUX MaTepialiB Ta
CyMIIIIeH YCKIIaIHIOE TXHE TPOCKTYBAHHS 1 €KCILTyaTaIlito.

JloCIi/DKEHHIO Ta aHaji3y BiOpaliifHOI TEXHIKM, B TOMY YHCII 1 KOTKIB NPHUCBSYEHI
nparii HaykoBIliB banagincekoro B. JI., Hazapenka 1.1, JIoseiikina B.C, bopomauona LII., €mu-
ceeBa B.B. Ta inm. Y mux po6oTax KOTKH ONHCYBAJIMCS PI3HUMHU PO3PAXYHKOBUMH CXEMaMHU 1
iX AMHAMI4HI CHCTEMH PO3IJISAAIKCH SIK OTHO — Ta JBOMACOB1 KOJIMBAJIbHI CUCTEMH, K1 JaBaIH
MOXKJIMBICTh BU3HAYATH YaCTOTH BIACHUX KOJHMBaHb [2, 3, 7].

JlOCITi)KEHHIO KOJMBAJIBHUX SBUII MEXaHIYHUX CHCTEM TaKOK IPUCBSUEH] IIpalll 3apy-
6ixunx Buennx Komrama JI. [3] i Tommra A. [4], Maragiura H. [6], Kamnama 1. [7].

Jlia 3a0e3neyeHHs BUCOKO1 JOCTOBIPHOCTI pe3yabTaTiB MeXaHiyH1 BiOpallii ciiijg 10ci-
JDKYBaTH y TICHOMY B3a€MO3B’SI3KY 3 €JIEKTPOMArHiTHUMU Iporiecamu [6 — 7], ToMy HaMu po-
3po0JieHa MaTeMaTH4Ha MOJIeJIb JUHAMIYHUX ITPOLIECIB, 3 BUKOPUCTaHHSIM piBHsAHHSA Jlarpanxa
JPYroro poay, sKa BKIIOYAE K TU(epeHIliabHi pIBHAHHS PyXYy MPHUBIIHOI CHCTEMH KOTKa TaK
1 audepeHitiaibHe PiBHAHHS €JIEKTPOMArHiTHUX SBUILl B aCHHXPOHHOMY JBUTYHI.

IMocTanoBKka nmpodJjeMu. MeTOIO CTAaTTi € BUCBITJICHHS PE3yJIbTaTiB MaTeMaTHYHOTO
MO/ICJIFOBAHHS KOJIMBAIBHUX MPOLECIB, 3 BUKOPUCTAHHAM PiBHSIHHA Jlarpanxka qpyroro poay,
npu poOOTi pyyHOro BiOpamiiHOTr0 KOTKa Ta BU3HAUCHHS JMHAMIYHUX HAaBAaHTAXXEHb Ha HOTO
€JIEMEHTH.

Pe3ysabTaTn gociaigxeHHs. Sk yxe BiI3Ha4aI0Ch, Cy4acHi BiOpaIliiiHi KOTKH SBJISIOTH CO-
6010 IIpyXHY 0araToMacoBYHO CUCTEMY, 1110 BOJIOII€ HECKIHUEHHUM YMCIIOM CTYIEHIB BUIbHOCTI. OiHaK
MO>KHA BUJIUTUTH HAHOUTBII XapaKTEpHi €IIEMEHTH: 11e pama KOTKa, BaJellh 3 1e0ATaHCHUM BaJIOM Ta
HOro MpHBI/I.

Posrnsinemo, HaMu CIIPOEKTOBAaHUM 1 BUTOTOBJICHUH, pyYyHHUI BiOpaliiiHUi KOTOK SIK
nBoMacoBy cuctemy (puc.l). s ckinagaHHs piBHSIHb PyXy Ta €JIEKTPOMAarHiTHOIO CTaHy ejle-
KTPOABHUTYHA MIPUBOJIa CKOPUCTAEMOCS piBHAHHAM Jlarpamxka npyroro poay y dhopmi:

d{oT | oT oIl o
ala, )5, "3 To, T @
Gi Gi Qi Qi
ne 1=1,2; T — xinernuna eneprist; [/ — norenniiina enepris; @ — dynkuis Penes, QyHkiis
onopy (aucunaruBHa QyHKUis); O — y3araabHeHa KOOPAUHATA, qu — y3araJbHEeHa CuJIa, 1110

BiAnoBinae koopauHati (; .

Kinernuna enepris cucremu:
2

2
T=J1“’—21+J2&

: )
2
ne J; — 3Besenmii 10 neGaNaHCHOTO Bala MOMEHT iHEPIIi POTOPA ENEKTPOABUTYHA 3 BELYIHM
LIKIBOM KJIMHOMACOBOi nepeadi; J, — MOMEHT iHepuii 1e6anaHCcHOro Baa 3 BEACHUM LIKIBOM
KJIMHOIIACOBOI TIepeadi; @), @, — KyTOBI IIBMAKOCTI BIANOBIIHO MEPILIO] 1 Ipyroi mac.
[loTeHuiiiHa eHeprisi CUCTEMHU:

I =c(pyr;, - (92’"2)27 3)
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ne C — npuBelIeHU KoeiieHT )KOPCTKOCTI KIMHOBOIO 11aca Ha PO3TAT; () , (), — KyTH HO-
BOPOTY BIANOBiAHO nepmoi 1 apyroi mac; I, I, — paniycu BiAIOBIAHO BEXY4OrO 1 BEAECHOTO
IIKIBIB.

JlucunatuBHa QYHKITIA:

. 2
D =v(on—wn)", (4)

Je V — KoedilieHT B A3KOr0 TePTS KJIMHOBOTO Taca Ha PO3THT.

Tosi Mo)keMo 3amucaTy HaCTYITHI BUpa3u:

Q =M =M(1);

Q, =-M,,
ne M = M(t) - sBenennii no ne6anancuoro Bana Mmoment enexrponsuryna; M j— Moment
omnopy.

(5)

M)

Puc. 1 — Po3paxyHkoBa cxeMa py4HOro BidpaniliHoro korka

[Tonanpimii po3B’s130K piBHAHHS (1) Oyae MaTh HACTYITHUN BUTJISL:

d(oT .o dfaor ~. o7 el )
_— — | = 1(01’ — — :\]20)2, :O, :01
dt\ o dt\ o, o9, o9,
oIl oIl oD
—=2c(pn —p1)1; ——=2c(pr — @,1)1; —— =2v(al, — o,1,)1;
op, o0p, 0w,
oD . .
—==-2v(af, -, §,=0,;, ¢, =0,, (6)
0w,

Jo +2c(pr — @11 + 2v(ay — w,r)n, = M(t);
3,0',=2(gri = .11, = 2@ — 01, )1 = =M

Jnis 3pyuHocri pitneHHst Ha EOM cuctemu piBHSHB 3 BUKOpUCTaHHIM 3acTocyHKy MathCAD
IIPUBOAMMO 11 10 TAKOT'O BUTTIALY:

P =0y,
. 2R L 2epht, 2vii o, L vyt Me,
' Jl Jl ‘]1 ‘Jl ‘Jl ’
P, =@, (7
. _2cont, 2cr} o, . vorr, 2vtiw, M.
i I2 J2 J2 JZ JZ ,
M. =£a)l+iME —ﬂ,

A A

1€ B quepeHIiiHii 3anexHoCTI MOMEHTY nBuryHa [S] A, A, A, — TOCTiiiHi eneKTpoIBU-

T'YHa. 3HaYeHHS NOCTIMHUX BU3HAYAIOTHCS BUpa3aMu:
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2M 1 2M
_ k- A — CA = k 8
A, S DA a)s,Az , (8)

K 0k @S,

IS M x — KPUTHYHUHA MOMCHT CJICKTPOJABHUI'YHA, Sk — KPUTUYHE KOB3aHHSA pOTOpA; C()O — CHUHX-

POHHA KyTOBa IIBUKICTh EICKTPOABUIYHA; | = o nepeiaBajibHe YMCIIO KIMHOMACOBOT ITe-
@,
penadi.
3a1iCHIOEMO 3aMiHY:
p=2(t); ¢,=dt); Mc=M(t); ¢ =0 =2(t);
K=o Nt)=0,; ¢,=0,=q (1); o =V(t); @,=D(t). )
[ToyaTKOBi yMOBHM HACTYIIHI:

2(0)=0; g(0)=0; V(0)=0; d(0)=0; K(0)=0; N(0)=0;M(0)=0. (10)

Ta6mums 1
IapameTpu npuBoOIa PYYHOr0 BiOpOKOTKA
OIM.HHHI Yucnosi OHH.HHIH Yucnosi
[Tapamerpu BHUMIpIO- [Tapamerpu BHUMIpIO-
3HAYCHHS 3HAYCHHS
BaHHS BaHHS
‘]1 K" M2 0,031 u - 1,2
J 9 K" M? 0,0009 1% Hc 25
M, Hm 2,84 C Hwm/pan 19286
@, ct 157 I, M 0,075
@, ¢t 188 r, M 0.1
Tabmuus 2
3HAaYeHHS NOCTIHHUX eJIeKTPOABUIYHA IPUBO/AA PYYHOIro BiOpoKoTKa
Kyrosa [TocTiiiHi eIeKTPOABUTYHA
Tun Pexxum poboTH | MIBUIKICTH pOoTOpa
CIIEKTPOJABUTYHA | €IEKTPOABHUTYHA | EJEKTPOJABUTYHA, Ao A1 A>
pan/c
4AA63B2Y3 PoGoua xapakre-
N =0,55 kBt o 157 2842 | -0,0124 | -36,18
n = 1500 06/xB p

Po3B’s13aHHs cuctemu piBHSHD (7) poOUMO Ui MEXaHi3My MIPUBOAY BIOPOKOTKA 3 ele-
KTPOTIPHBOJIOM, 1110 MaFOTh IApaMeTPH, HaBeieHi B Tabimiiix 112 (puc. 2 —3).

Po3B’s3ytoun cucremy audepeHuiiHuX piBHAHB (7) BU3HAYAEMO TaKOX MPUCKOPEHHS
K(t)macu J; Ta N(t) macu J, (puc. 4).

V pe3yabTarti po3B’si3aHHS OJEPAKYEMO 3HAUCHHSI MOMEHTY €JIEKTPO/IBUT'YHA MEXaHI3MYy IpH-
BO/Ia BIOPOKOTKA, KYTOBI TIEPEMILIIEHHSI 1 IIBUAKOCTI IPUBO/TY Ta JeOATaHCHOTO BaJjla, 8 TAKOX 1X Ky-
TOBI IIPUCKOPEHHS.

[ToOynoBaHuii 32 BUKOHAHUMHU pO3paxyHKaMH rpadik 3MIHU MOMEHTY €JIEKTPOJBUTYHA TTPH-
BO/Ia BiOpoKoTKa y QyHKIIIT "yacy (puc. 2 — 4) nmokasye, 1o po3rid MpuBoja 1edaTaHCHOTO Baia
TpuBae 0;m3bKo 0,4 ¢ Bil MOMEHTY HOT0 BKIIIOUEHHS. MakCUMAaIbHOTO 3HAaY€HHS MOMEHT J0CsTae
npu t = 0,3 ¢ Bix moyaTky mycky.
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Puc. 2 — 3mina kyroBoro nepemimennst macu Z(t) = ¢;, kyrosoi mBuakocti V(t) = ¢’y = Z’(t) Ta MOMeHTY eJleKTPOABUIYHA
npuBoja Bioparopa M(t) (3 3racannsm)

100 3
/{ m*—e—e—e-'ﬂ'e Nm
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D(t) ; e 2 e
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P T iy e = ) K K O O

20
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t
Puc. 3 — 3mina kyroBoro nepemimenns macu Q(t) = ¢, , kyroBoi mBuakocri D(f) = ¢, = Q’(t) Ta MOMeHTY eJleKTPOABUTYHA
npuBoaa BidpaTopa M(t) (3 3racanHsim)

t,c

[ToOynoBanuii, 32 BUKOHAaHUMH pO3paxyHKaMu, rpadik 3MiHU IPUCKOPEHHS AebanaHc-
moro Bama N(t) mokasye, mo mpucKOpeHHS Mae KONHBaIbHUI XapakTep Macu J,. I'padikn

(puc. 4) Takox IMOKa3yl0Th, 10 micis 0,8 ¢ nprcKOpeHHs AebanancHoro Bana N(t) A0PIBHIOE

HYJIIO 1 pyX HaOyBa€e piIBHOMIPHOTO XapaKTepy, K BUAHO 13 rpadika 3MiHU MOMEHTY €JIEKTPO-
JBHT'YHA IpUBOJA BiOpaTtopa M (t).

0.2 W—N 3
rad/s? 0 / n s by = i ba Nm
A :' b L
L] ¥ 2
] £
—02+% I ‘-

N(t) A ’ M(t)
o'y i ‘A S
- 0.4 ]‘ ¢ ;

Zé* 7
i | X
—0 ‘2\ 7
'
% A
-08 0t
0 02 04 0.6 08 1

t
Puc. 4 — 3mina KyToBOro npuckopenus gedanancuoro Baia N(t) = o’ = ¢’’, = Q’’(t) Ta MOMEHTY eJIeKTPOABUTYHA
npuBoja Bioparopa M(t) (3 3racannsm)

52



TexHiuHMI cepBic arpoNPoOMHUCI0BOr0, JiCOBOr0 Ta TPAHCIIOPTHOI0 KOMILIEKCIB
Technical service of agriculture, forestry and transport systems ~ Ne13’ 2018

JIst mepexiqHuX MpoIieciB, MOKa3aHUX Ha puc. 2, 3 14 , XapaKTepHE KOJMBAHHS €JICKT-
POMarHiTHOrO MOMEHTY, KyTOBOI IIBUJKOCTI 1 MPUCKOPEHb JebanancHoro Baja. Tomy pospa-
XYHOK pOOOYHX PEXKUMIB PyUYHOTO BiOpaIliiHOTO KOTKa HEOOX1IHO BUKOHYBAaTH Ha OCHOBI piB-
HSHb €JICKTPOMEXaHIYHOTO CTaHy CUCTEMH.

BukopucranHs 4HCIIOBUX METOMIB 1HTErpyBaHHS IU(EpeHIIAIbHUX PIBHAHBb PyXY 1
€JIEKTPOMArHIiTHOTO CTaHy Ja€ MOXJIUBICTh BUKOPHUCTOBYBATH 3aIIPOTIOHOBAHY METOIUKY IS
PO3paxyHKYy IMHAMIYHMX HaBaHTaXXEHb y CJICKTPOMAIIMHHIM Ta MEXaHIuHIA cUcTeMax BiOpa-
IAHUX KOTKIB.

Bucnoskmu.

1. B po0oTi TEOPEeTUYHO JOCITIKEHO, 3 BUKOPUCTAHHAM piBHAHHS Jlarpamxka npyroro
POy Ta MAaTEMAaTUYHOTO IporpaMHoro cepenoBuina MathCAD, nuHaMiky MeXxaHi3My IPHUBO/Ia
BiOpaTopa py4HOT0 BiOpamiifHOTro KOTKA.

2. OTpuMaHi pe3yibTaTH JOCTIKEHHS MEXaHI3My IPHUBO/Ia BiIOpaIiiiHOTO KOTKA, 3 BU-
KOPHCTAaHHSM MaTeMaTHYHOTO mporpamHoro cepenouiia MathCAD, MoxyTh OyTH BUKOpHC-
TaHi PY TPOCKTYBaHHI, pO3paxyHKy Ta BU3HAYCHH] JUHAMIYHUX HaBaHTA)XCHb MOIIOHUX BiO-
pariiHuX MaIvH.
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Summary

Liutenko V. Ye., Yakovenko A.M. Theoretical research pet vibratory compactor

Recently, more and more attention is paid to the sealing process in construction, as well
as in agriculture. This requires a thorough study of the process of compaction and the choice
of more rational ways of implementing it.

Sealing is an important operation in the construction of any excavation facility. The
quality of the performed operation depends on the reliability, strength, durability,
waterproofing of the structure, as well as the duration of its service.

Vibration sealing is the most effective sealing method. For its implementation effectively
used compact vibrating technology (vibrating cubes, vibroplates), which is intended for
compaction of materials and laying of asphalt in areas with a limited area. Compact technology
is used for repairs on small streets, sidewalks, cycling paths and other objects where, due to its
size, more dimensional technology can not be used.

When calculating vibration rollers for static and tired strength, the oscillatory processes
of structures and their dynamic loads, at this time, are not taken into account. However, the
capacity of the vibration rollers can be increased if the calculations in their design take into
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account their amplitude-frequency characteristics. The lack of a precise method for calculating
modern vibration machines, including rollers, for the surface sealing of building materials and
mixtures complicates their design and operation.

The study of the vibrational phenomena of mechanical systems and the analysis of
vibration equipment, including the rollers, is devoted to the work of a number of domestic and
foreign scientists. In these works rollers were described by different calculation schemes and
their dynamical systems were considered as one and two mass oscillatory systems, which made
it possible to determine the frequency of oscillations and dynamic loads on the constructions
considered.

To achieve higher accuracy of the results, mechanical vibrations were studied in close
connection with electromagnetic processes and as a result a mathematical model of dynamic
processes was developed using the Lagrange equation of the second kind, which included both
differential equations of motion of the drive system of the roller and the differential equation of
the electromagnetic phenomena in the asynchronous engine. According to the results of
theoretical studies, graphs are constructed.

For the transient processes shown in the charts, characteristic oscillation of the
electromagnetic moment, angular velocity and acceleration of the unbalanced shaft. Therefore,
the calculation of operating modes of manual vibration roller must be performed on the basis
of the equations of the electromechanical state of the system.

The theoretical study, with the use of the second-generation Lagrange equation and
mathematical software environment MathCAD, dynamics of the mechanism of actuation of the
vibrator of a manual vibration roller theoretically, and obtained results that can be used for
designing, calculating and determining the dynamic loads of such vibration machines.

Keywords: mathematical model, vibration, vibrocompaction, pet vibratory compaktor.
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