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Cubupckuil ghedepanvunlii ynugepcumem

B 10po’kxHOM CTpOUTENBCTBE LIMPOKOE PACIPOCTPAHEHHUE MONYYHIIM BHOPALMOHHBIC
katku. PaGoumii mporiecc BHOPAIIMOHHOTO KaTKa HaNpaBjieH Ha JOCTH)KCHHE TpeOyeMoit
IUIOTHOCTU ac(aibTOOETOHHOTO MOKPBITUS, 32 CYET MHOTOKPATHBIX BO3JCHCTBUI BaJIbLIOM
(BasibllTaMM) Ha YIUIOTHSEMBIH MaTepual, ¢ MOBTOPSIOMIUMUCS MPOXOAaMH. YILIOTHIEMasl
cpenra — acdanbTOOETOH, XapaKTepu3yeTcs CYIIECTBEHHOW HEIMHEWHOCThIO, H3-3a
TEMIIEPATYpHOIl ~Cerperanuy, HENPEepPbIBHOTO HM3MEHEHUS XapaKTEepPUCTHUK, HAKOIUICHUS
nedopManuu U ApYyrux (akTopoB, YTO TpeOyeT MOCTOSHHOTO BHUMAHHUS CO CTOPOHBI
omieparopa 3a YIpaBJICHHEM peXUMaMu padoThl BHOparMoOHHOTO Karka. (OOecredeHue
s dekTuBHON PabOTHl KATKOB BO3MOXHO TOJIBKO 33 CUET aBTOMATH3AIMUA TEXHOJIOTHYECKHX
MPOLIECCOB.

[TponzBoacTBO JTOPOXKHBIX KaTKOB npeanpustusimu ~ Poccum  pacrer.
ABTOMaTH3MPOBAHHBIX MOJICUCTEM HAa OTE€UYECTBEHHbIE KATKU MPOU3BOAUTEIN HE MMPEAIAraoT.
Heo06xoauMocTh TpoBelEHUS HAYYHBIX pabOT IO COBEPIICHCTBOBAHWIO KOHCTPYKLIHH U
CUCTEM YIpaBiCHUS BHOPAILIMOHHBIX KAaTKOB, ONpPEIENIeTCS HAJIWYMEM OOJBIIOro YHcia He
pEIICHHBIX HAY4YHO-HCCIIEOBATENILCKAX 3a7ad TEOpUH pabdoyero mnpolecca YIIOTHEHHUS
Cpelibl, a TAK)Ke HaJIH4rueM mpobsieM o0ecreueHns KauecTBa JT0POKHOTO MOKPHITHUSI.

BubOpanmonHelii  KaTOK Kak OOBEKT yIpaBlieHHs, Ha OCHOBE H3BECTHBIX
TEOPETUUECKHUX MOJIOKEHUH TpoIecca YINIOTHEHHSI, MOKHO XapaKTepU30BaTh KaK AUCKPETHO-
HEIPEPBIBHYIO CUCTEMY. [[UCKPETHOCTh NMHAMUYECKON CUCTEMBI XapaKTepU3yeTCs 4acTOTON
BO3/ICIICTBUS BaJiblla Ha YIUIOTHIEMYIO CpENly, a HEMPEPHIBHOCTh OMpPENEIeTCd U3MEHEHNEM
BO BPEMEHH XapaKTEPUCTUK HAMPsSKEHHO-Ie(POPMUPOBAHHOTO COCTOSIHUS YIUIOTHSIEMOM
Cpe.bl.

Ananu3 o0beKTa ynpaBJieHHUs MperoiaraeT pa3paboTKy U ONMUCAHUE CTATUYECKUX H
OUHAMHUYECKHX Mojeneil. Haubomnpime TpyqHOCTH NOSIBISIOTCS MNpU  UACHTU(UKALMU
HEJIMHEWHOTO 00beKTa. OTH 33Jauyd MOTYT pelIaTbcs Ha OCHOBE HKCIEPHUMEHTAJIbHBIX
JAHHBIX WK 11U depeHInaTbHbIX YPaBHEHHM.

[IpoBeneHue AKCEPUMEHTATBHBIX HUCCIEIOBAHUM JOPOKHO-CTPOUTENBHBIX MAIIUH B
peaNbHBIX YCIOBUSAX AKCIUTyaTallil CTPOUTENIBCTBA ac(albTOOCTOHHBIX MOKPBITUH, SBISIETCS
He 23 (EKTUBHBIM TIPOIECCOM H3-3a OOJIBIION TPYAOEMKOCTH, CTOMMOCTH H CJIOKHOCTH
opraHuzanui paboT B COOTBETCTBUHM C IUIaHOM HchbiTaHud. K Hambonee mnpakTUYHBIM
OTHOCSITCSI METOJABl KOMIIBIOTEPHOTO  MOJEIUPOBAaHUS C MPUMEHEHHEM  MOIIHBIX
MaTeMaTHYECKUX MPOTPaMMHBIX CpPEICTB, K KOTOPHIM MOYKHO OTHECTH MAaKeT MpOorpamm
MATLAB&SIimulink.

Lenbro nanHO# paboTHI sABIAETCS pa3paboTka KOMIIBIOTEPHOM HMUTALIMOHHON MOEH
mpoiiecca yIioTHeHUs achaibTOOETOHHONW cMecH BUOPAITMOHHBIM KaTKOM Ha OCHOBE ITaKeTa
nporpamm MATLAB&SImulink. O0bexToM mcciieioBaHus SIBISETCS MPOLECC YIUIOTHEHHS
ac(hambTOOCTOHHON CMecH BUOPAITMOHHBIM KATKOM.



OCHOBHBIMU TIOKa3aTeNISIMH, XapaKTEPU3YIOIIMMH HaIpsKeHHO-IehopMUpOBaHHOE
COCTOSIHME  YIPYTO-BSI3KO-IJIACTUYHOM Cpelbl B  MpOLEcce YIUIOTHEHHS, SBIISIOTCS
KOHTaKTHOE€ HalpsDKeHUE U BeJIMYMHa J1ehopMalnu.

[[lupokoe pacnpocTpaHeHUE AJisi OMUCAHUSL YIUIOTHAEMON Cpellbl Y POCCUMCKUX U
3apyOexHBIX YYEHBIX MOTYYUIH METOABI peosioruu. CyIIecTBYIOINE PEOIOTHUECKIe MOENN
HE HalUIM [IMPOKOTO TMPAKTUYECKOTO MPUMEHEHUS H3-32 OTCYTCTBHUS BBIXOJHBIX
PEOJIOTUYECKUX XapaKTEPUCTHUK ATHX MoOJeJel, KOTOpble MOXHO MOJYYHUTh B pe3yJbTaTe
SKCHEPUMEHTAIbHBIX UCCIIEIOBAHUMN.

Jlns  pemreHuss TOCTaBICGHHOW 3ajJadyd B KadecTBe 0a30BOM MPUHATA TEOPHS
ymnotHenust, npennoxkeHHas B CuOAJIM. C y4eToM KOHCTPYKTHUBHBIX JJIEMEHTOB KaTKa,
cXema MOJIeIM BUOPAIMOHHOTO TpoIiecca YINIOTHEHUS achaabTOOETOHHON cMecH TIpUBECHA
Ha puc. 1. Mozaens yCIOBHO MOXKHO pa3JeliuTh Ha JBE YaCTHU. MIEpBasi OMUCHIBACT TUHAMUKY
KoJieOaHui BUOPAIIMOHHOTO BaJIbIla, BTOPAs — PEOJIOTHYECKUE CBOMCTBA YIUIOTHAEMOW CPEJIbI.

CMECE

OCHOBAHHE

Pucynok 1 - Mogenb BUOPalIMOHHOTO YIUIOTHEHHUS acPalbTOOETOHHOM CMECH
JIOPOKHBIM KaTKOM

Huddepennmanpapie ypaBHEHHsI KOJEOATEIIBHOW CHCTEMBI 3alUIIYTCS CIEAYIOIIM
obpa3zom:

0 050050, g )emy

1)

%(t)  (dx(t) dx(t)) _ _ e _
m, & " b(dt - c(x(t) - %(t)) = QEin(t) + m, [y — P(t),

rae My — Macca Bajiblia, KOTOPOMY COOOIIAIOTCS TAPMOHHYECKHe KOJ1e0aHus OT
BHOPOBO30OYIMTEIsI, KT; 71 — Macca Mpurpysa (Macca pamMbl Bajiblia, MPUXOASINASICS HA

ACPATIETOBET OHHAM



BHOpPHpYIOLIMiIT BaJjel), KI; X1 — BEPTHKAJIbHOE IepeMellleHHe KOpImyca KaTKa,
BO3HHMKAWIIee OT BpalleHHs Ae0aJaHCHOIO Bajia Bajlblla W Nepefarolieecs uepe3
pe3MHOBBIE AaMOPTHU3aTOPHI, M; X2 — BEPTHKAJILHOE NepeMellieHne BUOpoBaibna, M; b —
K03(ppuuHeHT BA3ZKOro TPeHHsI Pe3HMHOBBHIX aMopTu3aTopos, Ila c¢/M; ¢ — XKecTKoCTh
pe3uHOBBIX amopTH3aTopoB, H/M; Q — BeIHY:K1al01Iasi cuiia BUOpoBo3oyauTensi, H;, w—
yIJIOBask 4acToTa BpallleHHs Bajia BHOpOBO30OymuTens, paa/c; t — BpeMs BHOPaIlMOHHOTO
BO3JICICTBUS Ha cMech, C; P (1) — peakius Ha Bayer] co CTOPOHBI YILIOTHsieMol cMecH, H.

Jns  ynoOGcTBa  IPOBEACHUS  MMHUTALMOHHOIO — MOJICIMPOBAaHUS,  YpaBHEHMS,
npuseeHnble [lepmsakoBbiM B.B., Obutn npeoOpa3oBaHbl, YTO MO3BOJMIO OoJiee IETaabHO
HCCIIEI0BATh JUHAMUYECKHE ITPOLIECCHI.

[Tocne mpeoOpa3zoBaHus CUCTEMAa YPaBHEHUN UMEET CIEAYIOUTNI BUI:
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rae B — mmpuHa Baibia, M; he,(t) — trommmua cios cmecu, M; Lag(t) — mmuna ayru
KOHTAaKTa BaJiblla CO CMecChio, M; 0y, O3 — Bpems ObICTPOIl M MEIJICHHOHN pellaKkcaIiuu
HaNpsDKEHUH, COOTBETCTBEHHO, C; N, M — K03()(PUIUEHTHI, MOCTOSIHHO HM3MEHSIOIINECS B
nporiecce YIUIOTHEHUS, I — BI3KOCTh cMmecH; [la c.

Ilo monydyeHHOM Mozenu Ipolecca YIUIOTHEHUS IIPOBEIECHO MOJEIMPOBAHUE
JMHAMUKHA pabodero mporecca. [TomydeHpl 3aBUCHMOCTA KOHTAKTHOTO JABJICHHS BaJblia H
a0cooTHOW JeopMalid CMECH OT BPEMEHM KOHTAaKTa Baliblla C YIJIOTHSEMON CMEChIO, a
TaK)Xe YCKOPEHUS U3MEHEHUs AedhopMaIii yIIOTHIEMOM cpefibl, puc. 2 - 4.

PucyHok 2 -3aBUCHMOCTb KOHTAKTHOTO JABJICHHSI Bajlblla OT BPEMEHHU KOHTAaKTa
BaJIbLIA C YIUIOTHAEMOHN CMECHIO
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Pucynok 3 - 3aBucuMocTh aOCOMIOTHON AeopMaliii OT BpeMEHU KOHTAKTa Bajiblla ¢
YIUIOTHSIEMOW CMECHIO
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Pucynok 4 - 3aBHCHMOCTb YCKOPEHUS U3MEHEHUS 1e(hopMaIvy Cpebl OT BpEMEHH
KOHTAaKTa BaJIbLIA C YIJIOTHAEMON CMECBIO

B paGote BrimonmHeHa 00paboTKa Pe3ysIbTaTOB HCCICOBAHUS METOOM IUIAHUPOBAHUS
sKcriepuMenTa. [l aHamm3a pe3yabTaToB ObUIM BBIOpPAHBI CIEAYIOLIUME MApaMeTphl,
BJIMSIOLINE HA PEOJIOTUYECKUE CBOICTBA YIUIOTHSEMOW Cpelbl M TUHAMHUKY BUOPAIMOHHBIX
CBOICTB BaJIblia, a TAKXKE JUAMA30HBI H3MEHEHUS TUX MapaMeTPOB:

- BpeMst ObIcTpoii 0, u MemTeHHoM O3 perakcanuy HaMpsHKEHUH, H3MEHSIOIIHECS
B nuarnazonax; 6, = 0,005...0,0%, 65 =0,5...10c;

- Bsi3kocTh cmecu I (0,1...0,6MIIa-c);

- gactota BuOpanuu f (40...50 ).

Hcnonb3yss ONBITHBIE JaHHBbIE M YKa3aHHbIE (AKTOPbI, pPacCUUTaHbl MapaMeTphbl
PErpeECCUOHHBIX MOAENEH. [10rpeIHOCTH BEIYMCIEHUIA COCTABUIIN:

- i koTakTHoro nasienus 0,1 %;

- st neopmanuu 8 %;

- ISl yckopenust u3menenus nedopmaruu 0,6 %.

B nanHo#t paboTe JOCTUTHYTHI CICAYIOMNUE PE3YTbTATHI:

monenb IlepmskoBa B. b. mpeoOpazoBana k Buay, Oonee ynoOHOMY st
MOJIEJIUPOBAHUS, MMO3BOJISIONIAST YIIPOCTUTh HCCIEIOBAHUS JUHAMHYECKHUX IPOILIECCOB MpHU
W3MEHEHUHU TTapaMeTPOB KaTKa U CPEJibI,

MOJIETTUPOBAaHUE U PE3YyIbTaThl UCCIEIOBAHUS METOIOM INIAHUPOBAHUS SKCIIEPUMEHTA
MOKA3aJIM aJIEKBATHOCTH C PE3yJIbTaTaMH JIPYTUX YUEHBIX;

pe3ynbTaThl paboThl MOTYT KCIIOJIB30BAThCS IS LieTeil uIeHTUUKAUU TapaMeTpoB
Cpeasl ¥ TapaMeTpoB BUOpAIMU MPHU Pa3pabOTKe CHUCTEMBI aBTOMATHUYECKOTO YIPaBICHUS
IPOLECCOM YIJIOTHEHHUS, B YAaCTHOCTH JJii BBIOOpAa COOTBETCTBYIOUIMX JAaTYMKOB
KOHTaKTHOTO JIaBJIeHUs, NeopMaIiui, YCKOPEHUS U3MEHEHHUS Ie(hOpMaIliu.



