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CocraBneHa pacueTHas cXxeMa AMHAMHUYECKON CHCTEMbI BUOPAlMOHHOM YCTaHOBKHM B paboueM pexxume. MHepuuoH-
HBIE CBOMCTBA OCTOHHOIM CMECH B BEPTHUKAJIHLHOM M TOPH30HTAJIbHOM HANpaBICHUSIX ObUIM MPEACTAaBICHBI B BUJE MPH-
BEICHHOHM Macchl cMecH, a Takke Ko3()(HUIHMEHTaMH HEYNPYroro CONPOTHUBIECHUS CMECH IPU €€ B3aUMOJIEHCTBHHU C
qaueM Qopmsl. [lomydeHbl ypaBHEHUS JBMKEHUS MOJBIKHON pambl U ()OPMBI B BEPTUKAIEHOM M TOPU30HTAJIBHOM
HanpasJieHUsX. HalineHbl pemenns TaHHBIX YpaBHEHHUH, IPU MOMOIIM KOTOPHIX OBLTH ONpeesieHbl 3aKOHOMEPHOCTH
N3MEHEHHS aMIUIHTYZ KOoJIeOaHUH MOABMKHOW paMbl M (DOPMBI B BEPTUKAIFHOM M TOPHU30HTAJIHHOM HANpPABICHUSX B
3aBUCHMOCTH OT OTHOCHTEIBHOU IUIOTHOCTH OCTOHHOM CMECH M €€ KOHCHUCTEHIMH, TOIIIMHBI YILIOTHIEMOTO CIIOS U
KECTKOCTH YNPYTHX aMopTH3aTopoB. IlomyueHHBIE 3aBUCHMOCTH IIO3BOJSIIOT OIPENEIUTH PAlMOHAIBHBIE PEXKUMBI
BHOPALMOHHOT'O BO3JICHCTBHA Ha YIUIOTHAEMYIO CPERy B pabodeM peKiMe.

KaroueBble cioBa: BuOpoIuIonaaka, kojaeOanus, ymiIoTHAEMas Cpeia, YPaBHEHHUS ABHKCHHSL.
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CkiaieHo pO3paxyHKOBY CXEMy IMHAMIYHOI CHCTEMH BiOpAIifHOTO YCTaHOBKH B poOodomy pexumi. [HepmiitHi
BJIACTUBOCTI OCTOHHOI CYMIIlli Y BEPTUKAIEHOMY 1 TOPU30HTAIBHOMY HampsMKaxX OyIIM MpefCTaBiIeHi y BUTIIAI IPHUBE-
JIEHOT MacH CyMillli, a TaKOK KoeilieHTaMH HEMpPY>KHOTO OMOPY CyMimTi npH ii B3aeMonii 3 naumeM ¢popmu. Otpuma-
HO PIBHSHHS PyXy PYXOMOI paMu i (OpMH Y BEPTHKAILHOMY i TOPH3OHTAILHOMY HalpsAMKaxX. 3HAHIEHO pilleHHs na-
HUX PIBHSIHB, 32 JOTIOMOTOI0 SKUX OYJIH BH3HAYCHI 3aKOHOMIPHOCTI 3MiHU aMILTITY KOJIUBaHb pyXOoMOI paMu i opMu
Y BEepTHKAIEHOMY i TOPH30HTAIFHOMY HalpsSMKax B 3aJIe)KHOCTI BiJl BITHOCHOI HTTBHOCTI OETOHHOI cCyMmili i Ti KOHCHC-
TEHIii, TOBIIMHY IIapy, IO YIIUILHIOETHCS 1 dKOPCTKOCTI MPYKHUX aMopTHU3aTopiB. OTprMaHi 3aJeKHOCTI J03BOJIAIOTH
BU3HAYUTH palliOHANBHI PEKUMHU BiOPAIiifHOTO BILIMBY Ha YIIUIBHIOBaHY CEpey B pOOOUOMY PEXHMI.

KurouoBi ciioBa: BiOpairiiiHa YCTaHOBKA, KOJMBAHHS, YIIIJIbHIOBAHE CEPEIOBHIIE, PIBHIHHS PYXY.

AKTYAJIBHOCTb PABOTBI. BuGpanuonssie MATEPUAJI U PE3VJIbTATbl UCCJIEJOBAHUM.
TUIOIIAJKHY 3aHMMAKOT JIMIUPYIOLIEE MECTO B CTPOH- HHH ONPEACIICHUA XapaKTepa ABUKCHUA J:[ByXMaCCHOﬁ
TEIbHOM MPOMU3BOACTBE IIPU U3TOTOBJICHUN OETOHHBIX BI/I6p0HHOHIaIlI<I/I, B3aUMOJCHICTBYIOLIEH C YIUIOTHsE-
U Kene300eToHHBIX u3menuit [1-2]. cmomb3yroTes: MOH cpenoil B pabodeM pexuMe, pacCCMOTPUM PacyerT-
BHOPOTUIOIMIAIKN TOPU3OHTAIBHOTO IEHCTBHS C KH- HYIO CXeMY BHOpAIMOHHOW YCTaHOBKH 1 (popmoBa-
HEMaTHYECKUM BO30YkeHueM Konebanuii [3]; BuO- Hust GeTOHHBIX m3jenuii (puc. 1). Ilepememenus pac-
POILIONIAIKM MHECPIIUMOHHOTO Z[€I>'ICTBI/I$I C BEpTHKAJIb- CManHBaeMOﬁ Z[HHaMH‘ieCKOﬁ CHUCTEMBbI 6yz[eM pac-
HBEIMU [4-5], Topu3oHTanbHBIME [6] ¥ TpPOCTpaHCT- CMaTpHBaTh MOJ JNEHCTBHEM BUOPOBO3OYIMTENS KpY-
BEHHBIMU [7] KoyieOaHHUSIMM; BUOPOILIOMAAKH yaap- TOBBIX KOJIeOaHUH, fnebanaHChl KOTOPOro I'€HEPUPYIOT
HO-BUOpanu-onHoro aeiicteus [8]. Hanbonee adpdex- KPYTOBYIO BO3MyIIamomyo cuny Q. DTy cuiy pasio-
TUBHBIMH M3 HUX SIBJISIOTCS WHEPLUUOHHBIE BHOpPOI- JKMM  Ha  JBC  COCTAaBJAKOIIME:  BCPTHUKAJIBHYIO
JOWAZKM C BEPTHKAIBHO HATIPABIEHHBIMU KoneOa- Q1=Qsinp=Qsinwt u TOPU3OHTANIbHYO
ausMu. OfHAKO 5TU BHOPOILIONMIALKUA UMEIOT CIIOXK- Q2=Qcosp=Qsinwt. CpoiicTBa ympyrux amMopTH3aTO-
HYI0 KOHCTPYKITHIO H3-32 HEOOXOJIUMOCTH UCIIOJIB30- pOB W IPOKIAJOK B BEPTUKAILHOM HAIPaBICHUNA
BaHW BHOPOBO30YIUTENCH HANIPABICHHOTO NEHCTBUS IpeACTaBiaeHbl KOI(P(UIUEHTaMH KECTKOCTH Cy U Cy, a
C IIECTePECHHBIMH CHHXPOHH3AaTOpPaMH, COCIUHUTEIb- TaKkke Kod(p(uLueHTaMi HEyIpyroro COMpPOTUBIEHUS
HBIX BaJoB U My®T [9]. b, u b,, a B ropu3oHTaNBHOM HampaBleHUH - KO3 HU-

Jnst moBbimieHust 3G QeKTHBHOCTH M Ha/lEKHOCTH IMEHTaMU Cip U Cpp, b1y M by cooTBeTcTBeHHO. MHEp-
paboTEl, CHHKEHHMS OSHEPrOEMKOCTH U  YIPOLIEHHs LIMOHHBIE CBOWCTBa OETOHHOW CMECH XapaKTepHU3YIOT-
KOHCTPYKIIMHU Oblia pa3paboTaHa IByXMaccHas BHOpoO- Cs NPUBEACHHBIMM MaccaMH [4 - B BEPTHKAJIbHOM

wromanka [10—11], oTamameM KOTOpPOH OT CymIecT-
BYIOIIUX KOHCTPYKLIMM SABJISE€TCS HCMOJIb30BAHUE YII-
pYTHX 3JE€MEHTOB, NPH IOMOIIHM KOTOPHIX (opma C
OCTOHHOH CMECBHI0 ONHMPAETCs Ha IMOABIDKHYIO PaMy

HaripaBJICHUHU U (Wp - B TOPHU30HTAJIBHOM HallpaBJie-

HHMH, a TaKkke Ko3(hQUIMEHTaMU HEYNpYroro compo-
THBJIEHUs OETOHHOM cMecu fB) u Sy .

BUOPOILIOIIAKH. B pesynbrare neicTBUs BEpTUKAIbHOW U TOPU3OH-

Llens paboThl — HMCClIEOBAHKE HpoIiecca Koneda- TaJbHOM COCTABISIOIIKX BO3MYILAIOMIECH CUJIbI ABUXKE-

HUW BYXMacCHOHM BHUOPOIIOMAIKA IS YIUIOTHCHUS HUE [OJBUKHOH pambl ¥ (pOPMbI MOXHO NPEJCTABUTH

OCTOHHBIX CMecell B BUOPAIIMOHHOM pabodeM pexu- B BHJIE€ NPSIMOJIMHENHBIX KoneOanuii e€ 1nenrTpa Tsoxe-

Me. cti O B HampaBIICHUU KOOPAMHATHBIX ocedr X um Y
(puc. 1).
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Pucynox 1 — Pacuernas cxema BUOpanmoHHOM
YCTaHOBKH 111 opMOBaHMS OCTOHHBIX N3ACTHN
B paboueM pexume:

Q — aMmIITY1a BO3MYIIAIOIICH CIITBI BUOPOBO30YIH-
TeJIst KpYTOBBIX KOJICOAHHH; ( — YTOJI TOBOPOTa BO3MY-
A0 CHITBI OTHOCUTEIHFHO FOPU30HTAIIBHOTO TI0JI0-
KEHUsSI; ® — YIJIOBas YaCTOTA BBIHYK/ICHHBIX KOJIeOaHHH

BUOPOBO30YIUTEIsI KOJteOanuii; t — Bpemst

[Tpu sTOM ABWXKEHWE MOJBHIKHOW pPaMbl U (HOPMBI
MO>KHO OIIHUCATh CJIEAYIOIIEH CUCTEMOM YpaBHEHUM:

— IepeMelCHUE NOABUKHOM paMbl 110 BEPTUKAIU B
HaMpaBJIeHUU KOOPAUHATHON ocH X:

Xm

m1—+bl—+olx dxl Sl

dt dt

+Co (X — %) =Qsinat ; (1)
— nepemenieHre GOpMBbI 110 BEPTUKAIM B Halpaslie-

HUU KOOPAMHATHOU ocu X:
2

d“x
(Mg + 1) —2
2 1 dt2

+Co(Xg =) + (bp + 1) x

de dt
— IepeMELICHUE NIOJIBUKHOM paMbl 110 TOPU3OHTAIN
B HaIIPaBJICHUU KOOPAMHATHOM ocHu Y:
| VB2
dt dt
+sz(y1— y2) =Qcosat ; ®

— mepeMenieHne (HOpPMbI IO TOPU3OHTAIHM B HaIpaB-
JICHUHU KOOPAMHATHOM ocH Y:

=0; 2

d
yl +b12—+c12y

42
(Mg + t2) —5% +Coa(Y2 = Y1) + (bap + B2)
dy2 i|_g (&)
dt dt

rzie M; — Macca MOABIKHOM paMbl; My — Macca (GopMmer,
B, Po — KO3pPUIMEHT HEYNPYroro CONPOTHUBICHHS

OCTOHHOW CMECH MpHU €€ B3aUMOACUCTBUH C IHUIIEM
(OpMBI B BEpTHKAIBFHOM M TOPH30HTAJILHOM HaIlpaBlie-

HMAX; L4, [p — TIPUBEJEHHAsA Macca OETOHHOM CMECH B

BEPTUKAJIbHOM U TOPU3OHTAILHOM HAMpaBIEHUSX; X1 U
X; — JHUHEHHBbIE TepeMEelleHUs TOABMKHONH pambl U
(OpMBI IO BEPTHKAIU B HATPABICHUH KOOPIUHATHOM
ocu X TOJ JACUCTBHEM TapMOHHUYECKON BO3MYIIAIOIICH
cwibl QOsinwt, Y1 U Y, — TUHEHHbIE TIEpeMeleHUs oI~
BIDKHOHM paMbl U (DOPMBI 110 TOPU3OHTAIM B HAIpaBlic-
HUHM KOOPJAMHATHON och Y TOJ IeHCTBHEM TapMOHHYe-
CKoi Bo3Mymmamomei cmrsl Qcoswt; X u Y — KOOpIu-
HAaTHBIE OCH, IPOXOIAIINE Yepe3 UEHTP TSHKECTH Koiel-
JFOIIIEHCS YaCTH TOABHKHOM PaMbl; C1 — JKECTKOCTD U Dy
— K03(pUIIMEHT HEYIPYTroro CONMPOTHBICHUS aMOPTH-
3aTOPOB B BEPTHUKAIFHOM HAIPABICHUH; C, — JKECTKOCTh
u b, — ko3 uIHEeHT HEYNPYrOro CONPOTUBICHUS MPO-
KJIaJIOK B BEPTUKAJIbHOM HaIpPaBJIEHUU; C1p, — KECTKOCTD
u by — kK03DGHUIHMEHT HEYIPyroro COMPOTUBICHUS
aMOPTHU3aTOPOB B HAIPABICHUU KOOPJMHATHOW ocH Y;
Cpp —KECTKOCTh M Dyp— KOIPQHIMEHT HEYIPYroro co-
HpOTI/IBJ'IeHI/ISI HpOKJ’IaL[OK B HaHpaBHeHI/IH KOOp[[I/IHaT-
Hoit ocn Y,

_ M.
M2 =50 1)
__ A
ﬂz_z(v+1)‘

rae v — koadduupent [lyaccona.

Peurenue momyueHHOW cuctembl ypaBHenuit (1, 2)
JUISL CTallMOHAPHBIX KOJIEOAaHWH, ONMCHIBAIONIIUX YyCTa-
HOBUBIIICeCS ABIDKCHHE paccMaTpUBaeMOM AMHaMHUue-
CKOM CHCTEMBI B PEKUME XOJIOCTOTO XOa, MPeICTaBIM
B BUJIC MHIMO#1 YaCTH KOMIUICKCHBIX (DYHKITHIL:

X, = Me'*; ()

X, = Ne'™, (6)
rae M u N — mocTossHHBIE HHTETPHPOBAHNUS, KOMILIEKC-
HbIE AMILTHTY/IbI.

[IpeobpazoBbiBast cuctemy ypasuenuii (1), (2) u
nojictaBiisisi B Hee 3HaueHus Bbipakenuit (5) u (6) mo-
JYYUM:

M[(c; +¢, — mla)z) +io( +by)]- N(cy +imh,) =

=Qsinat; )

N[(c; — @ (Mg + 1)) +ico(by + A1)~ M (c, +

+iw(b, + 1)) =0, ©))
OTKYyJa:
M on G- m) vioby+f) g

Co + |C()(b2 + ﬂl)
Moxcrasmsis Beipaxernue (9) B Boipaxenue (7) mo-
JY4HM:

M (D +iL) = Q[(c; — @?(my + 1)) +
+Ha(b, + )], (20)
OTKyJa:

M =0 (cp — @2 (Mg + 1)) +iw(by + B1)
D +iL

(1D

rae
2 2 2
D =(c; +cp —mo”)(Cy —@" (M +44)) —C5 —

~bjo? by + A1) ;
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L =ia{by[c; — @ (my + (Mg + £4))]+ by (C; — @0
x(My + 1)) + By (cy — Mme?)}.

YMHOXHMM 4HMCIHUTENb U 3HAMEHATEIb IOIy4€HHOro
BbIpakeHus (11) Ha yMCIIO CONMpPSKEHHOE 3HAMEHATEIIO
U TIOJIy4uM:

M =Q-{[D(c; - @?(my + 14)) + Laxby + B)] +
+i[Doo(by + A1) — L(cy — ? (My + )1}

I(D? +L2). (12)

[oncrasnss Beipakenue (12) B BeipaxkeHue (5) mo-
JIy4uM:
¥, =Q-{[D(Cy — @? (M, + 14)) + Lax(by + B;)]cosat +
+i[D(Cy — @*(My + 1)) + Lax(by + B)]sin oot +
+i[Da(by + B1) — L(Cy — @? (M, + 14))]cOS aot —
—[Da(by + B) — L(Cy — @? (M, + 14))]sin wt}/

I(D? +12). (13)

Breigensis u3 momydeHHoro BeIpaxenus (13) MHH-
MYIO YacCTb, HaliieM peleHue BeipaxeHus (5):

2
\/(Cz —w?(my + ﬂl)) + w2 (b + 1)

Xl:QX - X
D2+ 12

xsin(at — @) (14)
re @ — yrox cusura a3z Mexay amIUIMTYJaMu BO3-

MYIIAOIIUX CHJI U aMIUTATYaMH BBIHYKJICHHBIX KOJIe-
OaHWI1 B HANPaBJICHWU KOOPIMHATHOM OCH X;

PL=012 — 11 (15)
@11 = arctg M , (16)
Cp — " (M + 14)
L
=arctg —. 17
P12 95 17)
AHAIIOTUYHO HalileM pelreHue BepakeHus (6):
e8Pl + )
X2 =Q xsin(ot —gp),  (18)
D2+ 12

rae ¢, — yroi ciasura (a3 Mexay aMIUIUTYJaMU BO3-

MYIIAIOIUX CHJI M aMIUIMTYaMH BBIHY)KJCHHBIX KOJIe-
OaHuil B HaNPaBJICHUN KOOPIAMHATHOH ocH Y,

P2 =P12—Po1; (29)
®o1= arctg M . (20)
2

Pemenve momydeHHOW cuctembl ypaBHeHui (3,4)
JUISl CTallMOHApHBIX KOJIEeOAaHWH, OMMCHIBAIOIINX YCTa-
HOBUBIIIEECA ABWKEHHE PAacCMAaTpPUBAEMOW JMHAMHYe-

CKOM CHCTEMBI B PEKHUME XOJIOCTOTO XOAa, IIPEICTABIM
B BHJIE JICUCTBUTEIHHONW YaCTH KOMIUIEKCHBIX (DYHKITHIA:

yp = Keia}t; (21)

Yy = Pel(ut, (22)
rae K u P — mocTossHHBIE WHTETPUPOBAHUS, KOMILIEKC-
HbIC aMIUTUTY L.

Ipeo6pasoBeiBast cucteMy ypashenuit (3), (4) u
MOJICTABIISAA B Hee 3Ha4yeHus Beipaxkenwid (21) m (22)
TIOJTYYUM:

K[(C12 +Ca2 — M@?) +i@(byy +bgo)] — P(Cop +

+abyy) =Qcosat ; (23)

Pl(Cop — 0% (Mg + 1)) + i@ (by + o)1~ K(Coz +

+iw(byy + 5,)) =0, (24)
OTKyJa:
K —p 2=’ (My + 1)) i+ ) (s

Cop +ia(byy + f2)

IMoxacramsis Beipakenue (25) B BoipaxeHue (23)
TIOJTYIHM:

K(E +iF) =Q-[(cop — @*(My + 1)) +
+w(byy + f2)],

OTKYyJa:

(26)

K = C2= @’ (M + i) tiwp+ B) oy
E+iF

rae

E = (c12 + o0 — Ma?)(Cop — 0 (Mg + p1)) — €5 —
—byo0? (bpo + o) ;

F =iofbyalcz — @ (Mg + (My + 41))]+ by (Cop — 0% x
x (M + 442)) + Bo (€12 — Myar®)}.

YMHOXHMM YHCIUTEIb U 3HAMECHATEIb MOJIYYEHHOTO
BEIpaKeHUs (27) HA YUCIIO COMPSHKCHHOE 3HAMCHATEIIO
U TONTyIHM:

K =Q{[E(caz — @?(My + 4tp)) + Feo(byy + fo)]+
+i[Ea(byy + fo) — F (oo — @ (Mg + )]}
I(E% +F?). (28)

IMonacrasnsist Beipaxkenue (28) B BoipaxkeHue (21)
TTOJTYIHIM:

Y1 =Q {[E(Cop — @7 (M + 115)) + Fao(by + )] x
% COSat +i[E(Cyp — 0% (My + 115)) + Fax(byy + Bo)]x
xsin @t +i[Ea(Byy + B) — F(Cop — 0% (My + 11))]%
xCosat —[Ea(byy + ) — F(Cop — 0° (M + 115))]x

xsin at}/(D? +L?) . (29)

Beigensis U3 HONy4eHHOro BbIpakeHus (29) nmeiict-
BUTCINILHYIO 4acTh, HaliIeM pelleHue BbipaxeHus (21):
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2
(022 —w?(my + ﬂz)j + 02 by + fB2)?

=0 \/E2+F2 "

x Cos (et - ?3), E30)

rae @3 — yroja caBura (1)3.3 MCXKIY aMIUIMTyJaMU BO3-

MYIIAOIIMX CHJI M aMIUTUTYJaMH BBIHYKACHHBIX KOJIe-
0aHWUit B HaNPaBJICHUN KOOPIMHATHON OCH X;

P3=P13—P14; (31)

w(b22 + ﬂZ) . (32)

@13 = arctg > :
Cop —@" (Mg + 1)

@14 = arcty E . (33)

AHaNOTWYHO HaliieM pelreHne BeIpakeHus (22):

\/ng + 0 (b2 + )’
y2=Q — x COS(wt —@y) , (34)
\/E +F

rae @4 — yroi ciasura ¢a3 Mexay aMIUIUTyJaMd BO3-

MYILAOMUX CUII U aMIUIUTYJJaMU BBIHY>KJICHHBIX KOJIE-
OaHMii B HANPaBJICHUU KOOPIUHATHOM ocH Y

AcM

004

ao3

P4 = Q11— P14 (35)
Py1 = arctg M . (36)
C22

B pesynbpTaTe HONTy4eHHBIX TEOPETHUYECKHX BBIpa-
XKEHUH T0JlyyaeM OCHOBHBIE 3aBUCHUMOCTH, NPEICTaB-
JIEHHBIE Ha puC. 2, 3.

Ha puc. 2, 3 noka3aHbl U3MEHEHHS aMILIUTY] KoJe-
OaHM MOJBIKHOM paMbl BUOpPOILTOMAIKH M (GOpMBI B
BEPTUKANBHOM (Aj, A;) M ropusoHTaIBHOM (Ay, Ay,)
HAINpaBJICHUX TPH )KECTKOCTU YIPYTHX aMOPTH3aTOPOB
¢;=3042 xr/cMm, TonmmHe yriotHsiemoro ciost H ot 10
1o 20 cMm, ocagke koHyca OK=3,5-4 cM M XeCTKOCTAX
’K=30-+120 ¢ B 3aBUCHUMOCTH OT OTHOCUTEJIBHOHN XKeCT-
KocTH OeToHHOH cmecn (. 3HaYeHHs MOIYyYEHBI IPH
ammTuTyae Bo3mymaromeit cunsl Q=250 H, xectkocTn
amoptuzatopoB ¢;=480 Kr/cM — B BEPTUKaJIbHOM H
¢y1=96 KI/cM — TOpPHU30HTAILHOM HANpaBICHUAX, a TaK-
e IPHU KECTKOCTH NPOKIJIAAOK B TOPU30HTAIHHOM Ha-
TPaBIEHUN Cy,;=6008 KIr/CM M 4YacToTe BBHIHYKAEHHBIX
konebanuii =292 pan/c.

AHanu3 TaHHBIX, OJYYSHHBIX Ha pHC. 2, 3 MOKa3bl-
BaeT, YTO aMIUIUTyJa KojeOaHWH IMOJBIKHON pambl H
(hOpPMBI CYIIECTBEHHO 3aBHCHUT OT KO3 PHIIMEHTa OTHO-
CUTEJBHOH IIacTHUECKON aedopMariin OETOHHOW cMe-
CH ¥ HE3HAUNTEIHHO OT TONIIHMHBI YIDIOTHIEMOTO CIIOS.
AMIuaTyna KoneOaHWH TOABIDKHONW paMbBl B BEPTHU-
KaJbHOM HaIIPaBJICHUH 3HAYUTEIHLHO HHXKE, Y€M B TOPH-
30HTAJIPHOM HAaIlpaBlIeHUH. AMIUIMTyIa KoJjieOaHuit
(OpMBI BBIILIE B BEPTUKAILHOM HaIlpaBJiIeHUH, a B TOPH-
30HTAJIBHOM — IIOHIDKAETCH.

ooz

a0s3

Acm
Qo4 .

002 . | |
o a25 a5 a7 ¢
B)
Pucynok 2 — M3MeHeHHe aMIUTHTY /I KOJIeOaHui MOABMXHON pambl A; (—— —) BUOpormtomanku u Gopmel A, (—)

B BEPTHUKAILHOM HAIPaBIICHUH B 3aBUCHMOCTH OT OTHOCUTEJIBHOMN IJIOTHOCTH OETOHHOM cMecH { IPH KECTKOCTH
YIPYTHX aMOPTU3aTOPOB C,=3042 u Tonmmuue yotHsemoro ciost H=10 (a), H=15 (6), H=20 (B):
1, 6 — npu ocanke konyca OK=3,5 —4 cm; 2, 7 — nipu sxectroct XK=30 c; 3, 8 — npu JK=60 c;
4,9 —npu K=90c; 5, 10 — mpu XK=120 c
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PucyHok 3 — MI3MeHeHUe aMILINTY L KolneOaHuil HOABUKHOIT paMbl BHOpOILIOmWAanku Ay, (———) 1 GopMsl Ay, (—)

B TOPHU30HTAJIHHOM HAMPABICHUN B 3aBUCHMOCTH OT OTHOCUTEIBHO IMIIOTHOCTH OCTOHHO# cMecH {
MIPH KECTKOCTH YIPYTUX aMOPTHU3ATOPOB ¢;=3042 u Tommuue ymotasaemoro ciost H=10 (a), H=15 (6), H=20 (B):
1, 6 — npu ocaake konyca OK=3,5 —4 cm; 2, 7 — nipu sxectroctu XK=30 c; 3, 8 — npu JK=60 c;
4,9 —npu K=90c; 5, 10 — mpu XK=120 ¢

BBIBOJbI. CocraBieHa pacdeTHas cxema BHOpa-
LIMOHHOW YCTAHOBKM B pabodeM pexume. [IBrKeHHe
TIOJIBIKHOM pambl W ()OPMBI ONMHUCAHBI IIPU TTOMOIIH
CUCTEM YPaBHEHUI.

[omy4yeHsl 3aKOHOMEPHOCTH U3MEHEHHSI aMILTUTY]
KoJIeOaHNH TO/BM)XKHON pambl U (JOPMBI B BEPTUKAIIb-
HOM WM TOPHU30HTAIBHOM HAIIPABJICHUAX B 3aBHCHMOCTH
OT OTHOCHUTEJIEHOW IUIOTHOCTH OETOHHOH cMecH U ee
KOHCHUCTECHIIMH, TONIINHBI YIUIOTHIEMOTO CJIOS U KECT-
KOCTH yHpyrux amoptusaropoB. HaiieHsl pannoHanb-
HBIE TapaMeTphl JABYXMAacCHOH BHOPOIUIONIAJIKH, MPH
KOTOPBIX aMIUIMTya KoslebaHui BUOPO(GOPMBI 3HAUH-
TEJIbHO OOJIbIIIE aMIUTUTYbl KOJEOaHUH ITOJIBIKHOM
paMmBbl 3a CUET PE3OHAHCHBIX SIBIICHUIA.
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INVESTIGATION OF VIBRATIONS DUAL MASS SHAKING TABLE IN THE OPERATING MODE

A. Maslov, O. Kolesnik

Kremenchuk Mykhailo Ostrohradskyi National University

vul. Pershotravneva, 20, 39600, Kremenchuk, Ukraine. E-mail: olgakolesnik21@list.ru

Purpose. Vibrating compaction method is a major in the manufacture of concrete products and is one of the most
critical operations. For the efficient and reliable operation of vibrating machines to accurately choose their options and
establish modes of vibration exposure, depending on the permissible duration of the vibration, size and configuration of
the product, the quality of its surfaces and the physical and mechanical characteristics of the material being compacted.
Physical and mechanical characteristics of the sealed medium largely determine the behavior of the dynamic system of
the vibration of the machine, as well as significantly affect on the determination of its parameters. The aim of this work
is to study vibrations two-mass vibroplatform process for compacting concrete mixtures in a vibrating operation. Meth-
odology. The inertial properties of the concrete mix were characterized by the reduced mass of the concrete mix, as well
as the coefficients of inelastic resistance of concrete in vertical and horizontal directions. Moving the movable frame and
this vibration forms a setup operation described by the differential equations, the solution of which is arranged by means
of complex functions. As a result, the theoretical expressions and values of their basic parameters oscillation amplitude
change patterns of the movable frame form and were determined in both vertical and horizontal directions, depending on
the relative density of the concrete mix and its consistency compacted layer thickness and stiffness of the elastic shock
absorbers. The obtained dependences allowed to determine rational modes of vibration impact on the environment in the
sealing operation. Results. It was compiled the design scheme vibration machine for forming concrete products, by
means of which the nature of the movement two-mass vibroplatform interacting with a sealing medium in the operation
has been identified. The equations of motion of the movable frame and in the form of vertical and horizontal directions
are presented. It was determined the regularities of change of the oscillation amplitude and shape of the movable frame
in vertical and horizontal directions, depending on the relative density of the concrete mix and its consistency compacted
layer thickness and stiffness of the elastic shock absorbers. Found rational parameters two-mass vibroplatform. Origi-
nality. For the first time carried out a theoretical study two-mass vibroplatform taking into account the physical and me-
chanical properties of the sealed environment, taking into account the wave propagation of deformations in the concrete
mix. Regularities of the movable frame movement and vibration form and found rational parameters two-mass
vibroplatform in which the amplitude of the oscillation amplitude vibration form much more mobile frame vibrations
due to resonance phenomena. Practical value. The results will be used in the design and creation two-mass shaker ta-
bles with low power consumption. References 11, tables 0, figures 3.

Key words: two-mass vibroplatform, motion law, shaker table, the settlement scheme, rational parameters.
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