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Ipusedén 6ananc snepeo3ampam npu uUsMeIbYeHul Mamepuaios u aKkmyaisHOCHb PeuLeHus 3a0ayu
1O CHUCEHUIO SHepeonompedaenus. /[ peuteHus 3moii 3a0a4u npeosioAHCeHO UCNOIb308AMb METbHUYY Oll-
HAMUHECKO20 CAMOU3MENbYEHUs, CIPYKMYPA KOMOPOTU umMeem 3aMKHYMblil KOHMYP, 8 KOMOPOT 01 pa3py-
WeHUs HACUY KPOME KUHEMUYECKON SHePSUl UCNONb3YeMC MAK HA3LIBACMAS « YUPKYIUPYIOUAS » MO~
Hocmb. TIpugedeHvl NOIyHeHHbIE IKCNEPUMEHMANbHBIM NYMEM OUASPAMMbL 3aMePa MOUSHOCHIU 6 3AMKHY-
MOM KOHmYype U NOmpebiéHHOU U3 cemu, NOKA3bIGAIOWUE IHEPLOIPPEKMUBHOCHb METbHUY CUCMEMb]

«MKA»
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CIPYKIIUGHAS CXeMd, 3AMKHYMbI KOHMYD, KUHEMAMUYECKUe HeCOOMEemcemeue, KpYmawus MOMEHM,

MOUSHOCD.

[Touck HOBBIX HampaBincHHH B 00IacTH cO3aa-
HUSl M3MEBYUTEIBHOTO OOOPYAOBAHMS, OTBEUAID-
IIMM COBPEMEHHBIM TPeOOBAHMAM MPOU3BOACTBA SIB-
JSETCS AKTYalnbHOM 33Jaucy pa3BUTUS NEPEIOBBIX
Pa3BUTBIX CTPaH Ha OIMKANIIYIO MEPCIICKTHBY .

10 33,8292 B MOTHOH MEPE OTHOCUTCS K ITPOU3-
BOJCTBY CTPOHUTECIBHEIX MATCPHATOB. 30ECh C LIETIBIO
MOBBIIICHUS KOHKYPEHTOCIIOCOOHOCTH BBIMTyCKac-
MOW HPOAYKLUHHU B Omikaiimee BpeMs HEOOXOIUMO
MPOBECTH MEPEOCHAIIECHUE MPOU3BOICTB H3METbUH-
TETBHBIM O0OPYAOBAHHUEM € YIVULIICHHBIMUA TCXHH-
YECKUMH XaPAKTCPUCTHKAMH, CO3JAHHBIX HA OCHOBE
MEPEAOBBIX HAYYHBIX UCCICAOBAHUN B 0ONACTH TEO-
pun mMempacHu [1].

B mocnenHee BpeMs JOCTHTHYTHI ONPEACTICH-
HBIC VCIICXH B MOHUMAHUH TCOPHH HM3METBUYCHML.
Hccnenosanus mokasslBarOT, YTO PACXOJ SHEPTUHU B
JpOoOHIBHO-PA3MONBHBIX MAIIWHAX Ha (ppaxiroHu-
poBanue xonedaercs B npexenax 1-17 % ot oOmmero
pacxoaa [2, 3]. OcranpHas, T. ¢. Oonmpmias 4acTh
SHEPIHH TPATHTCH Ha AC(QOPMALHUIO MPHBOAHBEIX U
padoYuX 3MEMECHTOB MALTHH, TPSCHUEC MCXKIY ABHKY-
IIMMUCS KYCKaMH U YaCcTULIAMH, & TAKXKE Ha OTACNC-
HUC YACTHYCK METAIIA OT MOBEPXHOCTH PabOUMX
3JEMEHTOB H3MEIBUUTEIBHOTO 000py10BaHuUs (PHC.
1).

HecMmoTps Ha crioxkHOCTH MU CO3IaHUN TPUH-
LUINHUATEHO HOBOT'O U3MEIBUYUTECIBHOTO 000pYI0Ba-
HUS B HACTOSIIIEE BPEMS MHOTHMH HAYIHBIMH IIKO-
JaMHU BEAYTCS HCCICAOBAHMS IO CHIDKCHHUIO HA HUX
JHCProMOTPEOICHIUS.

Baxueimas ponp B TOCTIDKCHUH 3TOU 3a1a9U
MPHHAMICKUT MHpoKo u3BecTHOH Cepepo-Kaskas-
KOH HAay4HOH IIKOJIC, IA¢ ObLTH pa3paboTaHbl HOBBIS
CHocOOBI UBMENBYCHUS U CO3AAHHEIC HA €r0 OCHOBE
henas CepHs BEPTHUKATBHBIX MCJIBHHUL] JTUHAMUYC-

cKOro camomusmenbucHus cuctembl «MA Sy, Kak m3-
BECTHO, B HUX PCATU3YETCS CIIOCOO CaMOM3MEIbYC-
HUS, 3AKTFOYAOIIUHCS B TOM, YTO HIKHIOK CTOJI0A,
HAXOJSIIEIOCs B HCHOABHKHOM ITHTHHIAPUICCKOM
Oapabane, BpalarT ¢ OKPYKHOH ckopocThio 10-70
M/C, a MaBICHHUC MAaTCpHAja HA HIGKHIOW YacTh
¢T0a0a CO CTOPOHBI BEPXHHUX CIOEB MOAACPKHUBAIOT
pasubM 0,05+0,15 Mlla [4-6].

CyimHOCTh padOThl METBHHUIIBI JUHAMHUYSCKOTO
CaMOM3METBICHUS cHCTEMBI «MA f» 3akmrouacTcs B
craenyromeM. B HETIOABIKHOM IUITHHAPUICCKOM
kopryce K GopMUPYETCs CJIOH H3METBYACMOrO Ma-
TepUasa HaJ YarmeoOpPa3HbIM MOJBIM POTOPOM P,
BHYTPCHHEE MPOCTPAHCTBO KOTOPOTrO PA3ACICHO Ha
CEKIIUM paauaibHBIMU pebpamu R (puc. 2, a).

- - DHeproszaTparsl, NIPHXOIANIHeCH HAa paspylleHHe KYCKOB H JacTHIL

- - DHeprosarpartsl, 3aTpadeHHbIe Ha JedopMallHIo geTaneii H Y3108

- —DHePro3aTparsl, NMPUXOOAMMECH Ha TPSHHE MEKIY KYCKAMH H 9acTHIIAMH
BHYTPH KOPITyca

I:I 73[{61’1‘033}1}3‘1‘&1, CBA3aHHBIE C H3HOCOM H OTHE&NeHHEM YaCTHIT
0T pabo4HX 37IeMeHTOB H3MeTbIHTeIIFHOIO yCTocTRa

Puc. 1. lmarpamma Gananca »Heprosarpar
IIPY U3MENTbUCHIN MaTepHraia
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PeOpa npeanazHadueHbI A1t pa3rOHA U3ME/IbYa-
€MBIX KYCKOB U YaCTHII MATCPHANIA U COOOINCHUS UM
KHHCTUYCCKON SHEPTUH, JOCTATOYHOU AT IPEOI0-
JACHHUSI COMPOTHBICHHUS  BBILICICIKAINUX  CJIOCB.
Kycku marepuana BRITCCHSIOTCS H3 POTOpa B 30HY
AKTHBHOTO H3MEIbUCHUsT 3AH, PpPacmosoKCHHYIO
HETNOCPEACTBCHHO Hajn pabounM opraHoMm. B 3ome
AKTUBHOTO W3MeIbucHusS 34/ TmPOUCXOAUT pas3py-
LICHUE YaCTHI] MATCPHAIIA 32 CUCT CKATBIBAHUS U UC-
TUPAHUS B CTCCHCHHBIX YCIOBUSIX HPU HECPEPHIBHOM

al

K

N M

LUPKYIALIA MATCPUANA B BEPTHKATEHOM HalpasJic-
HHH, YTO OOECIICYMBACT MOCTOSHHOE €ro OOHOBIC-
HUC B 30HE 3AH . IIpoayKTel pazMoia MOTYT pasrpy-
JKaThCH OO Yepe3 KOMBLEBOH 3a30p, aubo yepes
KOJIOCHUKOBBIC PEIICTKH, KOTOPBIC MOTYT OBITH
BMOHTHPOBAHEI THOO B CTCHKH OOKOBOH MOBEPXHO-
cTd poTopa P, mnbo B CTCHKH HEMOJBHIKHOTO KOP-
myca K.

al

Noam N /
Mpom @ pom M @b

Puc. 2. KOHCTpYKTUBHAS H CTPYKTYPHAsI cXeMa MEIBLHUIIBI cucTEMBI « MA Sy
a) KOHCTPYKTHUBHAs cxeMa: /] — sIeKTpoABUTaTels, K — kopuyc;, P — poTop; R — pebpo;
34U — 30Ha aKTHBHOTO M3MENBUCHIST, | — BaJl DIEKTPOIBUTATENT;, 2 — KHHEMaTHIecKasl iepeaia; 3 — Basl poTopa:
6) cTpykTypHas cxeMa: | — croiika seuraremst; 11 — croiika potopa ; 1 — BeayImee 3BeHO (Bal DIICKTPOBATATEINS),
2 — TPEXBEPIMHHOE BEIOMOE 3B€HO (KMHEMaTHIecKas repeada); 3 — BeIOMOE 3BE€HO (POTOp)

Bwmecre ¢ TeM, OIBIT JKCIUTyaTallMd MENIbHHIL
cucreMbl «MASD» mokaszan, 9To OHU JOCTHUITH MPE-
JETbHBIX 3HAYCHWH 110 TIPOM3BOJUTEIBHOCTH H
JHCPromoTPEOICHNID. ITO OOBACHICTCS TEM, YTO B
OCHOBE MX KOHCTPYKIMH HCTIONB3YETCS KHHETHHIC-
CKasg dHEPTys BPaIAOIIEToCd pOoTOpa, 3aBUCAINAS B
OCHOBHOM OT €€ YTJIOBOM CKOPOCTH, KOTOpas HE MO-
JKET MPEBBIIATE HEKOTOPOTO KPUTHUIECKOTO 3HAMeE-
Hus [7].

ITosTromy B Hacrosmee BpeMs HCCIIEIOBAHUA
MeIbHHUI cucTeMbl «MA Sy MPOBOASTCS B HATIPABIIC-
HUH MOBBIIICHHUS WX HAAEKHOCTH, PA0OTOCTIOCOOHO-
CTH B PEMOHTOIIPUTOHOCTH [8, 9].

OaHUM U3 ATBTCPHATHUBHBIX TCXHUYCCKUX PE-
LICHUH, MO3BOJSIOMUX CHH3UTH JHEPromorpedne-
HUE TP WM3MEIBUYCHHH MaTepHana, MOTYT CTaTh
meapaubl  cuctembl «MKAJl», kuHeMaTHUeCKas
LIETTb KOTOPBIX UMEET 3aMKHYTHIH KOHTYD [10-13].

IToctpoerne Ha 3TOM OCHOBE CTPYKTYPHOH
CXEMBI MEIBHHI] MO3BOJIET 34 CUYET BBHITOTHEHUA
BEPXHEU U HIKHEH BETBU 3aMKHYTOrO ¢ KUHEMAaTH-
YECKHM HECOOTBETCTBHEM, BO3HHKHOBEHHIO TakK
HA3BIBACMOM «LIMPKYIUPYIOLICH» 3ueprud [14]. 1o
ITO3BOJIAET JUT Pa3pyIICHHUA KYCKOB M YacTHIL, LIHP-
KYJIUPVIOIIUX BHYTPH LUIHHAPHICCKOro OapabaHa,
HCIIONB30BATh HE TOJBKO KHHETHUYECKYIO JHEPTHIO

BPALIAOIICTOCS POTOPA, HO M MOIIMHOCTh 3aMKHY-
TOTO KOHTYpa.

I1a 0COOCHHOCTD BBIABUTAIOT 33,14y B AHATH3C
MPUYHH, MPUBOMAIINX K CHIDKCHHIO DHECPro3arpar
OpH OAHOW M TOH K€ YCTAHOBICHHOM MOIIHOCTHU
MPUBOAHOIO JABUTATC/ISI U ¢ OTJIMYHC OT AHAJOTHY-
HOTO TIPOLIECCA U3METBUCHHS B MEIbHHUIIAX CUCTEMBbI
«MA S,

IMpoBeaém aHaIM3 U CTPYKTYPHBIX CXEM MEJTb-
uutl cucteMel «MA Sy u «MKA L (puc. 2, 3).

CTpykTypHass cXeMa MCIBHHUIBI  CHCTEMBI
«MAS» (puc. puc. 2.1,0) BKIFOUACT BEAYIICE 3BSHO
1, CBA3aHHOE ¢ TIOMOIIBIO THOKOH KHHCMATHICCKOMH
nepenaun 2 (MOBOAKOM) C BEIOMBIM HUCIIQTHHUTE b~
HBIM 3BSHOM 3 — POTOPOM, IPHUBOASINCM B JBUKCHIC
N0 TOPOWAATBHOU TPACKTOPHH H3MEIbYacMBbId Ma-
TCpUal.

Ilepenagya kpyTsimero mMoMeHTa My OT BEIY-
mero 3BeHa (Baja) 3ACKTPOABHraTeis // mpou3Bo-
JUTCH MO HIDKHEN BETBU KUHEMATHUECKOM Neperavun
2 Ha BeAOMOC (MCIIOIHUTEIBHOC) 3BEHO 3, KOTOPBIM
SABJIACTCS poTOP P.

CrencHp MOABHXKHOCTH MEJIBHUIIBI CHCTEMBI
«MAS», mpu TpEX NOABKHBIX 3BCHbIX [, 2 U 3 U
yeThIpEX oaHONOABIKHBIX napax A, B, C u D ompe-
aenurcs no dopmyie [1. B, UeOrinena, kak
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W =3n-2ps=33-24=+1 (1)

/7 / Noom pom
Moom

[a¢ N =3 — YHUCI0 MOABIKHBIX 3BCHBCB; Ps =4 — KO-
JMYCCTBO OTHOITOABIDKHBIN TIAP B MCXAHU3MC.

17

Puc. 3. KoHCTpYKTHBHAS U CTPYKTYpHAsI cXeMa MEJILHUILI cucTeMbl « MKA TT»:
a) KOHCTPYKTUBHAsI cxeMa: /[ — DIIeKTpoJBUTrarelb; P — porop; b — Gapaban; HB — HUXKHIS BETBb 3aMKHYTOIO KOHTYPA,
BB — BepxHsis BETBb 3aMKHY TOTO KOHTYPA;
0) CTpYKTYpHas cxeMa: 1 — BeJylriee 3B€HO (Bal SIEKTPOJBUTATENS), 2 — HUXKHEE THOKOE 3BEHO; 3 — BEJIOMOE 3BEHO
(potop); 4 — BepxHee rMOKOE 3BEHO; 5 — BeJloMoe 3BeHO (Oapaban),
6 — BeJIOMO€ 3B€HO (CTOJIO CHINIYYEero MaTeprala B MEIbHHUIIE)

MouHoCTh Ha BeJoMOM 3BeHE 3 (poTope P), me-
peaaBacMasi OT BEAyLICro 3BeHa / (Baja DIICKTPO-
,Z[BI/II‘a,TCJ'IH), OMPCACIUTCA U3 BBIPAKCHUA

NpOT = MpOT'(DpOT' iHI/DKH, (2)

A€ Mpor — KPyTSIIUE MOMEHT HA BEAOMOM 3BCHE [
Mpor— YIIOBASI CKOPOCTh BEAOMOTO 3BeHA / (pOTOpA);
lumen — TICPSAATOYHOC OTHOIICHNEC KHHEMATHICCKON
mepeAadn OT BEAYIICTO 3BCHA [/ K BCAOMOMY 3BCHY
3.

AHaju3 3aBHCUMOCTH (2) TIOKA3bIBACT, YTO HH-
TCHCU(DUKALUIO TPOLECCa M3MEIBUYCHHS MPU yCTa-
HOBJICHHOW MOIIHOCTH 3JCKTPOIBUTATCII MOXKHO
o0ecneunTh B MeJNbHHLE cucTeMbl « MAS» 3a cuér
VBCIHUCHUS YTJIOBOM CKOPOCTH BCAOMOTO 3BCHA 3,
KOTOPOE SIBJSICTCSI QJANTHBHBIM 10 OTHOIICHHUID K
BCAYIICMY 3BCHY /.

Kax u3BecTHO, TIponiece CaMOU3MEIBUCHHS OTI-
THMAJTEHO MOYKCT OPOTCKATE TOIBKO MPH YCTAHOBIIC-
HUHU OMPEACICHHBIX PEKUMHBIX MapaMeTpax Me/b-
HHLBI 3TOH CHCTCMBI - YVIJIOBOH CKOPOCTH potopa 3
[4]. E¢ npesritnerne, XOTS U IPUBEIAET K VBEIHMUC-
HHIO MOIITHOCTH HA PoTope 3, TO HA MPOU3BOAUTCITb-
HOCTB MCITBHHULIBI 3TO CYIECCTBCHHO HE MOBJIHSACT H3-
32 HCYIOBJICTBOPUTCIIPHOTO MPOTCKAHUS IMPOLIECCa
CaMOM3ME/TbUYCHHSI ITPH MPEBBIIICHUN KPUTHICCKOTO
3HAYECHUA VITIOBOU CKOPOCTH - Wypur-

IMosTOMY B CTPYKTYPHOM CXEMC BEPTUKATBEHOM
MEIBHULBI CHCTEMBI «MA S» He HMeEETCS HCTOYHHKA
JOTIOTHUTE IbHOH SHEPTHH 11 00SCICUCHUS HHTCH-
cu(UKaLUU TPOLIEeCCa.

OrmauTe IbHOH 0COOCHHOCTBIO BEPTUKATBHBIX
MCTBHUIl AUHAMHYCCKOTO CAMOM3MCIIBUCHUS CH-
crembl «MKAJT» sBrgercs To, 910 ¢6 KMHCMATHIC-
CKasl IICTh UMECT 3aMKHYTHIH KOHTYP.

KoncTpykTuBHAS cXEMa BECPTHKAIBHOU MCITb-
HULB JUHAMAYICCKOTO CAMOU3MCIBUCHUS CHCTCMEI
«MKAl», npeacraBncHHAS Ha pUC. 4,4, BKIIOYACT B
ccOsI DICKTPOIBUTATE/Ib /[, UMCIOIIMI ABA BBIXO-
HBIX KOHIIA B, KOTOPBIC C TOMOIIBIO KHHCMATHYIC-
CKHUX TIEpeaad HWKHEW [; U BepxHEU [> BETBU CBi-
3aHbI ¢ poTopoM P moasukHeIM Gapabanom b. Ero
KOHCTPYKTHBHASI CXEMA, BBITIOJTHCHA TAKUM 00Pa30oM,
YTO NEPEAATOUYHBIE OTHOLICHUS BEPXHEH M HIKHEN
BETBU HE PABHBI MEIKIY COOOM, T. €. lumcsFlmmcu,  YT-
J0Basg CKOPOCTH POTOPa P MPCBHIMIACT YIIIOBYIO CKO-
pocth Gapabana b, T. €. Wpor > W6ap.

Kunemaruieckas 1emp METBHHLBI 3TOW CH-
CTEMBl HMMEET 3aMKHYTHIH KOHTYpP, 0Opa3yeMbli
HUKHUM KOHLIOM Bajia 3JICKTpoasuraress [(Bexy-
IIEC 3BCHO), THOKOU CBs3bIO 2 (KIMHOPESMCHHOM,
LCTTHONW WJIM JPYrOro THMA MEPSHAtCH), BEIOMBIM
3BCHOM 3 (POTOPOM), BEAOMBIM 3BCHOM 6 (CBHITYYHUM
MaTepUAIOM), BEIOMBIM 3BCHOM 5 (LMIHHAPUYIC-
ckuM OapabaHOM), THOKOH CBsI3bI0 4 (KIIMHOPSMCH-
HOU, LICTTHOU WM APYTOTO THIIA IEPEaaducii) U Bepx-
HUM KOHIIOM Baja BEAyLICro 3BeHA [(IIPUBOIHOIO
JBHUTATC]IS).

ITpu sToM BeZOMOE 3BCHO 6 OTHOBPEMCHHO CBSI-
3aHO C BCIOMBIMH 3BCHBSIMH 3 U J, T. €. C POTOPOM U
GapabaHoM. DTO HPHUBOAMT K TOMY, UTO IPH Mepe-
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JaJc MOTOKa MOLTHOCTH OT BaJia MPUBOIHOTO ABHTa-
Teas1 1 K BEAOMOMY 3BEHY 6 (CTONOY ChIIy4eMy Ma-
TECpHATy) TO BETBSIM 3aMKHYTOTO KOHTypa OvaeT
MPOUCXOAUTh PA3bCAUHCHUE W BHOBb HX COCIHHC-
HUC (3aMBIKAHKE) HA CTOJI0C U3MEIPUACMOr0 MaTe-
puana.

Takum 00pa3om, B HAIIEM CIYYaC HMEET MECTO
MPHIOKCHHUE K 3BCHY 6 ONMPEACIEHHBIX VCHIIUH, TTe-
peaaBacMBIX K HEMY IO BEPXHEH U HIDKHEH BETBU 3a-
MKHYTOTO KOHTYPa Pa3HBIX [0 BEITUYHNHE KPYTALIHX
MOMECHTOB, CO3JAIOIIUX B 3TOM 3BCHE AC(OPMALHIO
(cxkpyuusaHue).

CretoBaTe/IbHO, M30BITOYHOEC 3BCHO 6 ITO3BO-
Js1eT 00pa3OBBIBATH 3AMKHYTHIH KOHTYP B MCIbHHIIE
3TOH CUCTEMBL.

Hns aHanu3a CTPYKTYPHOH CXEMBI METbHHLIBI
cuctembl «MKAJI» cormacHo [15] pazoObém e€ Ha
rpyonbel Accypa. CormacHo Accypy — Aprobones-
CKOMY TO00H MEXaHHU3M MOXKHO 00pa3oBaTh MyTEM
MOCJICAOBATEIPHOTO MPUCOCAUHCHUS K BEAYLICMY
3BEHY (WM BEIYLIUM 3BCHBSIM) H K CTOUKE KHHEMa-
TUYECKUX LENEU ¢ HYJIEBOM CTEMbBIO MOABKHOCTH.
Ha puc. 4 mpeacraBincHa CTPYKTYPHAS CXEMA MCITb-
uuiel cucremer «MKAJl», kotopast pasOura Ha
rpymmsl Accypa.

V4 L

2

V4
Puc. 4. Pa3buBka cTpyKTypHOH cXE€MbI METLHHUITBI
cucrembl « MKAJ]» Ha rpynnsl Accypa

Hs Benyumero 3seHa 1(A), UMEIOIIETO OAUH
MOBOJAOK W OXHY OJHONOABIKHYIO CBS3b 35-TO
KJIACCa €10 MOABHKHOCTh OMPESACITUTCS 10 (hopmyie
I1. B. YeOnimera

Wgep=3-1-2-1=+1

Jta  accypopoit rpymmel  3BeHbeB B-C-D
(rpynmel poTopa), IMEIOIICH JBa MOJBUKHBIX 3BCHA
l m 2, a Tacoke TpU OTHOMOIBIKHBIC CBS3H 5-TO
KJacca

Wpep=3-2-2-3=0

Ja  accypoBoit rpymmel  3BeHbeB B-C-D
(rpynmsl GapabaHa), UMEIOIICH TAKKE /1BA MOABHK-
HBIX 3BCHA 4, 5, a TaKKE TPU OJHOTOABIKHEIC CBI3H
5-ro kjacca rpymnmsl GapabaHa

Weep=3-2-2-3=0

His accypoBoit rpymmsl - 38¢Ha M-N (crono
Marcpuaia, CBA3BIBAOINCTO MMOABUKHBIC 3BCHbBA 3u
5), UMCIOIICH OHO MOABUKHOE 3BSHO 6, a TAKIKE 1B
OJHOTIOABHIKHBIC CB3H 3-r0 Kimacca M u N

Wmn=3-1-22=-1

O01m@as cTeneHp NOABIKHOCTH MEJIBHULIBL CH-
crembl «MKAJ», umerolneii OAuH 3aMKHYThIF KOH-
TYp, OVACT OMPEASAATHCS CYMMOM CTEIICHH 0B~
HOCTH BEAYIIETO 3BCHA U PYIIIBI 3BCHBEB, 00pa3y-
FOLIUX TPYIIbl ACCYypa U COCTABUT

Wiakag=+1+0+0+ (- 1) =0

Takum o6pazom, meapHHLA cucTeMbl «MKAJ]»
OVJeT UMETh HYJICBYIO TIOBUKHOCTb.

Kax oTmecucHO panee, mepeaada MmoToKa MOII-
HOCTH TI0 BETBAM 3aMKHYTOTO KOHTYPA, KOTOPBIC
TIO3BOJISIOT TPOU3BOIUTE PA3bCAMHCHUC U COCTUHC-
HUC Pa3HBIX MO BCIUYHHC MOTOKOB MOIHOCTH, HUTO
JOCTHUTACTCH 34 CUET BBIMOJHCHUS STUX BETBCH C KHU-
HCMATHICCKUM HCCOOTBCTCTBHEM, T. €. KOTOA TICpe-
JATOYHBIC OTHOIICHUS BCTBCH HE PABHBI MCXKIY CO-
601\;I IBepx?é IHI/DKH

Orvure TpPUHIHUNA PA3PYIICHUS MaTepuaia
gacTul B MenbHUIE cucTeMbl «MKAJl» oT memb-
HUIBI cucteMbl «MASD) cocTouT B TOM, YTO B HCH
IOMUMO WCIOJIB30BAHUS IS PA3pPyMICHUS WX WC-
MOJTB3YCTCA HC TOTBKO KHHCTHUCCKAS SHEPTUS Bpa-
HIAIOMIETOCS POTOPA, KOTOPHIM NPUAAET UM JBIKE-
HUC TIO TOPOUTATBHON TPACKTOPHHU, HO U TIOTCHIIN-
aJpHAS SHCPTHA CKPYUCHHOTO HA ONPCACIEHAYIO BC-
JUYHUHY BaJa MPUBOTHOTO IBUTATCIIS B MOTICPCTHOM
ceucHuu (puc. 5).

Benuumna  BO3HUKAOINEH  IIOTEHIHAIBLHOM
sHEprud Enor MPU U3BECTHBIX 3HAUCHUAX THAMCTPA
BajIa MPUBOJHOTO ABUTATCII, €TO AJTHHBI H VIIPYTHX
CBOHCTB OYJET 3aBUCETh OT BEJHUYMHBI YTIIA CKPYIH-
BaHUs BaJia, KOTOPAsS MOXKET ObITh OMPEACICH Kak
Pa3HOCTh MEKIY 3HAYCHHUSMH ASOPMAILUN HIK-
HCTO U BCPXHETO KOHIA OTHOCHUTCIBHO HMCXOITHOTO
COCTOSIHHS J0 TPHIOKCHHS K HCMY KPVTSIICTO MO-
MCHTA, MOJBOJMMOIO MO BCTBAM 3aMKHYTOT'O KOH-

Typa:
A(chpi =Qumxni — QPrepxi, PAL (3)

TAC Quuxni U Qpepix — BCIHYHUHBI CKPYUYHUBAHUS HHX-
HCTO W BCPXHETO KOHIA MPHUBOJHOTO Baja B IOTIC-
PCUYHOM CCUCHHH B 1-H MOMEHT BPEMCHH OTHOCH-
TCJAPHO TMEPBOHAYATBHOTO (HMCXOAHOTO) COCTOSIHUS
JI0 IEpeJadn KPYTAIIEro MOMEHTA, Paj.
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MOIHOCTE, BO3HHUKAKOIAS HPHU CKPYIUBAHUU
BajJla OpUBOAHOrO  aABUrareias  Nop, MOMKHO
OIPECIUTD KaK

t
Ncrcpi = jMKpi'd(ti)'aﬁ,Bm (4)
0

e Mo MOMCHT, BO3HHKAIOIOHH H3-3a
CKPYYHBAHHS Bajd B PE3YIbTATC BbIMOIHCHHS
KHHEMATHYE CKOTO HECOOTBCTCTBHS BETBCH
3aMKHYTOTO KOHTYpa; ti — MCPHOA M3MECIBICHHUS, C;
;i — YIJI0Basi CKOPOCTD BaNa B B 1- MOMCHT BPEMCHH,
paa/c.

Ilpu yBeAMYCHUW BEIWYMHBI CKPYYHBAHUS
KOHIIOB Baya OYAET BO3PACTATh €r0 MOTCHUHATLHAS
JHEPTH, BBI3BAHHAAL Jaedopmanuei
KPUCTAUTHYCCKON PELIETKH MaTepuaia Bajaa (CTaib
35XT'CA) u caBura MOJICKYJT B HOH, MPUBOIAIICH K
VBCIMUCHUID MEKMOJICKY/ISIPHBIX CHJI, KOTOPBIC
CYWICCTBYIOT B KpucTawiax. be3 npuiokeHwus
BHCIIHUX  YCHJIHH, MCKMOJCKY/ISIPHBIC  CHIBI
HAXOJITCS B PABHOBECHH, HO 34 CUET CKPYUMBAHUS
BaJa, KPHUCTAIIAYCCKAs pelméTka HAYHET
e (hOpPMHUPOBATECS, PABHOBSCUE CHIT HAPYIIUTCS, H
3TH CHJIBI HAYHYT MHPOSBISATHCS B 3ABUCHMOCTH OT
Jaedopmaruu Baia [16], obecricunBas
JOTOTHUTEIBHOE CHIIOBOC B3AUMOACHCTBHC YACTHILI,
KOTOpPOE OYAST COMPOBOXKAATHCS MHTCHCHBHBIM HX
Pa3pylLICHUEM B CAUHHUIYY BPESMCHH M CHIDKCHHCM
JHCProMOTPEOICHIUS.

Ras b

- s AQ = Quni— Qo

/4 MM

Puc. 5. CxpyunBaHue KOHIIOB Bajla IPUBOJHOIO
JBuraressi B MesbHune cucreMsl « MKA I ipu
nepejiade pasHEIX 110 BeIUIHHE IOTOKOB MOIITHOCTH
(MOMEHTOB) II0 BEpXHEH U HHKHEH BETBH 3aMKHYTOTO
KOHTypa: | — BaJl IpUBOJHOrO JIBUTATENST, 2 — GapabaH;
3 — BepxHUH KOHEI Bajia;, 4 — HUKHUY KOHEIT BaJla,

5 — IpUBOAHON IIKKUB BepXHEH BETBU KIIMHOPEMEHHONR
nepesadn;, 6 — IPUBOJHON IIKKUB HIJKHER BETBI
KINHOPEMEHHOH Iepeaun

B cBoro 0ucpear MOMCHT, BOSHHKAIOIIUN H3-32

CKpy1uuBaHHd KOHLOB Bajla, OHIPCACIUTCA U3
COOTHOIICHMI
Agi-le|-Jp
M= P [l I g )

rae | — anuua Bama smekrpoaBuraresss, M; [g] —
MOAYIb capura A Marepuaia Baja
anextpoasurarens, MIla/m; J, — momsapHEI MOMEHT

4
HUHCPUUHU BaJjia SJICKTPOABUTATCIIA, M .

Jp= B der” ©)
32
rae dep — CpeAHHE auUAMETpP Bajda MPUBOTHOTO
JBUTATCIIA, M.

Takum  00pa3oM, MOIIMHOCTH 3aMKHYTOTO
koHTYpa Nuq OyZeT paBHA CYMME MOIIMHOCTCH,
moABOAUMON K poTOpy Npor ¥ Oapabany Newp H
VYPABHOBCIICHHOW MOIIHOCTHIO, HEOOXOAUMOMN ist
CKPYYHBaHHs KOHIIOB Baja MMPUBOIHOTO JABHTATCIIS
HAa HCKOTOPYI) BCIHYMHY, ONPSACTACMYI UX
Pa3HOCTBIO — AQ;:

NpOT + N6ap - NCKpZO, (7)

ra¢ Npor — MOIIHOCTE HA POTOPE, Neap — MOIITHOCTD
Ha OapalaHe.

MOH.[HOCTL B 3AaMKHYTOM KOHTYPC MCJIbHULIBI
OyaeT OMPeaACIITCS, KAK

Naox= N6ap + NpOT, (8)

B pesyaprare Takoro cmocoba mepemaun
MOIIHOCTH OT NPHUBOXHOTO IBUTATCNs IO BETBIM
3aMKHYTOTO KOHTypa K CTOIOY H3MEIBIaeMOro
Marcpuana MPUBOAUTCA B JBIDKCHHEC HE TOJIBKO
HIDKHSS YaCTh CTONOA, HO €r0 BEPXHAS YacThb 32 CUET
BpameHus Oapabana. JTO MPUBCAET K TOMY, HYTO
BHYTpH OapalaHa B JBWKCHHU OVIET yIacCTBOBATbH

, 4EM ITO

. 3a cuér
BOBJICUCHUA B AIBIKCHHC 4YaCTUL BCpXHeﬁ qacTHu
croj0a Oyaer MMPOUCXOTUTh 3aMOTHCHIE

MIEPEMEIIAOIUMHUCS  YacTHIAMHM  BCEH  TOJIOCTH
OapabaHa, 4TO MO3BOJUT CHU3UTh OOBEM 3aCTOMHBIX
30H U YBCIHYHUTh WX  UHTCHCUBHOCTBb
B3aUMOACHCTBHS ~ Mexay  coboi.  PasHocTb
JUHECHHBIX CKOPOCTEH YAaCTULl B BEPXHEH U HIDKHEH
4acTu cTo10a MPH UX CONPHUKOCHOBCHHUHU MPHUBEAET K
YBEIUYCHUIO JOIHU KACaTeIbHOM COCTABISIOUICH OT
CYMMapHOTro  (JOMOJHUTEIBHOTO)  HANPSLKCHUS
MEKIY HUMH U BO3HHKHOBCHHIO JOMOTHHUTECIBEHOTO
CHJIOBOTO TONA, B KOTOPOM B KaKIOM TOUKE
MPOCTPAHCTBA KK H4acTHLA OVACT MOABEPIKCHA
JOTIOTHUTETPHOMY CHJIOBOMY BO3ACHCTBUIO (pHC.
6).

[TosTOMY WHTCHCHBHOCTh paspylICHHSA B
CAWHHUIlY  BpPEMECHH  OvAET  BO3pacTrath, a
3Hepro3arpatsl OyIyT CHIDKATBCS B CPAaBHCHHU C
MeapHHIAMH — cucTeMbl  «MAS», B KOTOpBIX
BpallacTCsl TOMBKO HWKHHH POTOP MPH TEX IKE
PCKUMHBIX W KOHCTPYKTHBHBIX MMAPAMETPax, IPH
KOTOPBIX  BBINONHSIHCh  OKCIICPHUMCHTAIIBHBIC
HCCNEIOBAHUS HA MEIbHUIAX CHCTEMBI «MA S».
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[Tostomy ¢ TouKH 3peHHs 3HEPro3hHCKTHBHO-
CTH TPHU WU3MCIBUCHUN MaTCpHaja MCIBHUIIEL CH-
creMbl «MKAJD» HMCIOT CYIICCTBCHHBIC MPCUMYIIIC-
CTBA ¢ MCJIBHHIAMH CUCTEMBI «MAS», uTo BBIABH-
racT 3aJa4y SKCICPUMCHTATBHBIM ITYTEM MOATBCP-
JIUTB 3TOT BBIBOJ,.

LonomumesHoe
cuaofoe none

\_‘;_/

Puc. 6. Ilepenada moToka MOIMHOCTH OT IIPHBOJIHOTO
JIBUTATENs K U3MEILIaEMOMY MaTepually 110 BepxHeit
1 HIDKHEH BETBU 3aMKHYTOIO KOHTYpA!

N — MOIITHOCTD Ha By IIPHBOJIHOTO JIBUTATEILT,
Npor — HOTOK MOILIHOCTH, IIOJBOJAUMBIA K HUKHEH dacTu
c101104a; Nggp — IOTOK MOITIHOCTH, HOJIBOAMMAs
K BepxHel yacTu cToinba U3Melb1aeMoro Marepuaia

Jasa menpHuE cuctembol «MKAJ» moxsene-
HUC KPYTSINETO MOMCHTA K CTOJIOY HU3MEIbYACMOro
MaTepuajia OCYIECTRISICTCS MyTEM €ro MOoABOAA 110
HIDKHCH 6 ¥ BCPXHCH J BETBH 3aMKHYTOTO KOHTYPA.
ITHM 00ECTICUNBACTCS OJHOBPEMEHHOE BPALICHIC B
OJIHOM HAIPABJICHUH HIKHETO POTOpa U OapadaHa.

KoHcTpykTHBHASE cXeMa MEIBHUIIBI C 3aMKHY-
THIM KOHTYPOM BBITIOJTHCHA TAKUM O0Pa3oM, 4TO Tie-
peaaTOYHbIE OTHOLICHUS B BEPXHEH U HIDKHEH BETBU
HC PaBHBI MEKAY COOOH, T. €. lnepx Fluuwsu. LIPH 3TOM
BpawcHre O0apabaHa IPOUCXOAUT B TOM KE HAIPaB-
JICHHUH, KaK U Y 4aIeoOpa3Horo poTopa, HO yriaoBas

CKOPOCTb BpAIICHHUS POTOPA 4 NPEBHIIACT YIIOBYIO
CKOPOCTh BpalleHus OapabaHa J, T. €. Wpor> Map.
[Tpu 3TOM pa3sHOCTP MEXKAY YACTOTAMHU BPAIICHUS
yameoOpa3Horo poropa u OapabaHa HAXOIUTCS B
mpeaenax A =Npor—Nsap= =300+400 06/mMuH.

ITO MO3BOIUT O0ECHICUUTD JBUKEHUE YACTHLL B
MoJocTH OapabaHa MO TOPOUAATBHON TPACKTOPHH,
MPU KOTOPOH OCYINECTBISCTCS PEKHM CAMOU3MEITh-
YCHHS, KOTOPOro pa3padoTaHa COOTBETCTBYIOLNASL
TCOPHS M CO3JaH MATCMATHICCKUH amnmapar, A0cTa-
TOYHO TOYHO OIMHUCHIBAIOIIUN MACCOBBIC U CHIIOBBIC
MOKAa3aTeIN IpoLecca camonamenpucHud [17].

B MenpHune paspaboTaHHON KOHCTPYKTHBHOMN
CXEMBI C MIOMOIIBIO CIICIHATBHOM POrpamMMBbl MPo-
W3BOIUTCA OJHOBPEMEHHOE (HUKCHPOBAHHE MIHO-
BCHHOTO 4HcIa 000POTOB BEPXHETO 5 U HUKHETO 6
KOHIIA Bajia 4, SIECKTPOABHUIATEIIS PH IEPEaaye pas-
HBIX M0 BEIHYHHE KPYTAIIUX MOMCHTOB [0 HIKHCH
U BEPXHEH BETBAM 3aMKHYTOro KoHTypa. [Ipu atom
BCPXHUH 5 ¥ HIDKHUH 6 KOHITH BaJa SJICKTPOIBUTA-
Teast OyAyT COBEPLIATh PA3HOE YMCIO 00OPOTOB 32
(hUKCHUPOBAHHBIN IEPHOJ BPEMCHH t; .

Ha pucmieli 37€KTPOHHO-BBIYMHCIUTEIBHOTO
6moka 3 BbIBOOUTCSA HMH(OpMAIM O HAIPABICHUH
cueTa nepBoro (HUKHEro) / U BTOPOro (BepxHeEro) 2
JATYUKOB VIIOBBEIX NEPEMEIICHUH, KOTHIECCTBO MO -
CUHTAHHBIX UMITYyJIbCOB, PA3HOCTh MOKA3AHHUH YTIIOB
CKPYYMBaHHUS KOHIIOB Bala 3NMEKTPOABUTATEI AQ;,
YHCIO OOOPOTOB JBUTATENS — Ngp, TAKKE YaCTOTA
BpAaLICHUS HIPKHETO H BEPXHET0 KOHIA Baia (puc. 7).

B aroT ke mepuoa mpouzsogutcs GHUKCHPOBA-
Hue cuiisl Toka i u Hanpsoxenust U;. 3aduxcuposan-
HBIC PE3VIBTAThl M3MCPCHHUS BBIBOIATCA HA IKpaH

OBM 32.

DJIEKTPOHHO-MEXaHHUECKUH y3eT

// \\AH

DUIEKIPOHHO-BbIYNCIMIEIbHBIE
610K

/l\: \lil 9BM \ : BII

U

Puc. 7. CTpykTypa oKcIepHIMEHTaIbHOH YCTaHOBKH JUIST H3MEPEHHSI Pa3HOCTH YIVIOB CKPYIMBaHMSI KOHIIOB Balla
IIPUBOHOTO JABHATATEINS AQ:
1 — BepXHHUH JaTIHK YITOBHIX [IEpEMEITICHIH HIKXHETO KOHI[a Bajla, 2 — HIDKHHAH JJaTIMK YIVIOBBIX IIEPEMETCHITH
HIDKHETO KOHIIA Baja;, 3 — Jalka JaTauka; 4 — Baja IPUBO/HOTO JIBUTATEIST, 5 — BEPXHS COSAMHATENbHAS INMIIIIBKA;
6 — HIDKHSISI COCTMHATENbHAS IMIIAIBKA; 7, 8 — YCTaHOBOYHEIE KPOHIITEHHLL
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JUta M3MepeHns MOIHOCTH B 3aMKHYTOM KOH-
Type MEIbHHLBI N UCHOIB3YETCS METOAHUKA KOC-
BEHHOT'O U3MEPEHHUSI MOIIHOCTH, OCHOBAHHAS! HA BbI-
YHCICHUU BBIPAXKCHUSL:

N.= M;[Bi'A(PcKpi 'kTap'knep'(DJ:[Bi 5 (9)

rae AQ — pa3HOCTb YIJIOB CKPYYHBAHUS KOHIIOB Bala
3JCKTPOIABUIATENS, PaX; Krap — KO3 HLHEHT TapH-
POBKH, CBSI3BIBAIOIIUI HMCTHHHBINA KPYTSIIUHA MO-
MEHT Mz ¥ BETHYUHY PA3HOCTH YIIOB CKPYYHBAHHUSI
KOHLIOB Balia 3JCKTPOABUIATENS — AQcp; Kiep — KO-
3 dunmeHT Nepexoaa, CBABIBAIINN KOJUICCTBO
(PUKCHPOBAaHHBIX UMIYIbCOB JATYHKA VIIOBBIX IIC-
peMelIeHAH 3a 7 000POTOB JBUTATEIS; (O — YITIOBAs
CKOPOCTE Bajla MPUBOAHOIO ABUIaTEIA B i-U IEPHOA
BpeMeHH, 1/c.

Knep = 360 =0,036 rpan/zen.
10000

L€ Niym= 10000 — 9UCI0 UMITYTBCOB, (PUKCHPYEMBIX
JATYUKOM VTJIOBBIX MEPEMCIICHUH 32 OOUH 000POT
BaJja JBUTATEIA.

Ha puc. 9 u 10 peacraBicHb JuarpaMMel u3-
MEPEHHS MOINHOCTH B 3aMKHYTOM KOHTYPE MEINb-
HULBI N B MOLITHOCTH, TOTPEOIIeMOM 13 CETH Neeru
IIPH PA3IMYHBIX KOHCTPYKTUBHBIX M PEXKUMHBIX T1a-
paMeTpax TIpH HUCCICAOBAHUN MEIBHHUIBI CHCTEMBI
«MKAl» 3a meprox BpeMEHH, PaBHBIM t=3 MHH
(0,06 gac) [18].

IKH=O,42, Hca=500 MM, deII‘I=5,0 MM

MouwHocTb, KBT

5 R [ [ N U — —— |

IN3k= -9E+07x5 + 1E+07x* F 505408x3 +/9322,3x% - 127,87x + 4,9143

R2=0,6795

3 _____ I N —
2 —_— N . — S — I I I S —
- Ncern = 1E+06x4 - 112513%3 + 4857,9x2 - 142,28x + 4,8345
| R%=0,668
1 [N N S —— (N I — S — I — I N —
0 +——— +——— +— ——— +——— +———
0 0,01 0,02 0,03 0,04 0,05 0,06

Bpemsa nposefeHUa onbiTa t, u

e V] OLLLHOCTD, MOTPebBAAEManR U3 CETU

MOLLHOCTb B 3aMKHYTOM KOHType

Puc. 8. luarpamma u3MepeHusi MOITHOCTH B 3aMKHY TOM KOHTYPE MEIBHUILI Ny« 1 MOIITHOCTH, OTPEOIIIEMON 13 CETH
Neern IPH IAPAMETPAX:
L:=0,42; Hexy=500 MM; dppr=5,0 MM
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Ikn=0,42, Hcn=500, dsein=9,0

[0
1

MouwHocTb, KBT
~
Lo 1 1

[EEY
L

Necem = -20,912x + 4,1893
R?=/0,3155

0 0,01 0,02

0,03 0,04 0,05 0,06

Bpema npoeegeHUa onbiTa t, 4

e M OLLHOCTD, MOTPebAAEManN U3 CETU

Puc. 9. lmarpamma u3MepeHUs. MOITHOCTH B 3aMKHY TOM KOHTYPE MEIHHHUITBI Ny« 1 MOIITHOCTH, IOTPEOIIIEMOR 13 CETH
Neern, IPY ApaMeTpax:
L:=0,42; Hexy=500 MM; dppr=9,0 MM

OtHocurenpHast 3HEProdpQeKTHBHOCTE W3-
MENBYCHUS MEPrens €O CpeaHel KPYIHOCTBIO HC-
XOIHBIX KycKoB dp;=40 MM 3a mepuoJ momosa, pas-
HoM t=0,06 u (180 c) onpenenseTcs U3 BRIPAKSHUS

E3K - Ecemu
= —’% 10
E3K ( )

rae E.c — 3Heprug 3aMKHYTOrO KOHTYpa 32 TIEPHOX
m3menpucHust, Ik, Ecern — 3HEprus, morpeOaéHHas
W3 CETH 3a EPHo u3MenbueHus, JIK.

3HCpI‘I/IH, BO3HHUKIIAA B 3AaMKHYTOM KOHTYPC,
OIIPEAEIUTCS KaK

t
E?’K:J.fl(NSK‘)'d(t)’ (11)

0
QHeprus, noTpeOEHHAS U3 ceTh, OYACT paBHA

t
Ecern = J.fz(Ncemu) d(t) > (12)

0
OtHocuTenpHas 3HEProd(PPEKTUBHOCTE MPO-
mecca Ui ABYX CIYYacB COCTAaBHIA. a) AN AWa-
rpammel (puc. 9) — 9 %; 6) mng AMArpamMmel
(puc. 10) — 26 %, uro AOKa3BIBACT LEICCOOOPA3-

A,

HOCTb TOCTPOCHHS CTPYKTYPHBIX CXEM BECPTHKAIb-
HBIX MCJIBHUI] AMHAMUYICCKOTO CAMOU3MEIBUCHUS C
WCTIOIb30BAHHEM 3aMKHYTOTO KOHTYPA.

Beieoabl. V3 BeIIIC M3TOKCHHOTO MaTcpHaia
MO3KHO CC/IATh CICAYIOLINC BHIBOIBI.

1. Ananmuz GanaHca SHEPToO3aTParT, MOKa3aj, 4To
TOJIbKO HE3HAYMTEIbHAS YaCTh NOTPEOICHHOM 3ICK-
TposHepruu (o 17 %) uCmonab3yeTcst HEMOCpPea-
CTBCHHO JISl Pa3pyLUICHUS HU3MEIbYaCMOr0 MaTCPH-
ajga, 4ro OMPSACISNCT, B KOHCYHOM CUCTE, OMPEIAC-
JAIeT HHBKVIO SHEprodpGexkTHBHOCTh H3MENTbUU-
TCAPHOTO O0OPYAOBAHMUS, B TOM YHC/IC U BEPTUKAIIb-
HBIX MEJIBHHUL] JUHAMHUYSCKOTO CAMOU3METbUCHHSI.

2. CymecTBYIOMNC BEPTUKATBHBIC MCIBHHUIIBI
JUHAMHYCCKOTO  CAMOHM3ME/IbUCHUS  CHCTEMBI
«MAS» pocturiiu ¢BOCro mpeacia B BO3MOKHOCTH
CHIDKCHUS SHEPro3arpar, Tak B UX OCHOBE AJIS Pa3-
PYLICHHS KYCKOB HCIOJb3YCTCS KHHCTHUCCKAS
SHEPTrHUsl BPALIAOIICTOCS POTOPA, 3aBUCIINAS B OC-
HOBHOM OT €O YIJIOBOM M KOTOpas UMEET OMPEac-
JAEHHOC KPUTHUYCCKOS 3HAUCHUE, BBIIIC UITH HHUKE KO-
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TOPOTO TPOLIECC CAMOU3MEIBUCHUS MPOTEKACT HE-
VAOBJICTBOPHTEIBHO U BEACT K BO3PACTAHHUIO SHEP-
rosarpar.

3. IlepcieKTHBHBIM HaIPABICHUEM IIOBBIIIE-
HUS SHEProdPPEKTHBHOCTH 32 CUET CHIDKEHUS SHEP-
ro3aTpaT SBJSICTCS WCIOIb30BAHHE B KOHCTPYKTHB-
HBIX CXEMaxX BCPTHKAIBHBIX MENbHHUL JUHAMUYC-
CKOTO CaMOW3MEIBUYCHHS 3aMKHYTBIX KOHTYPOB, B
KOTOPBIX 32 CYCT BBINOIHCHUS BETBCH 3aMKHYTOTO
KOHTYpa ¢ KHHEMATHICCKUM HECOOTBETCTBHEM BO3-
HUKACT TaK HA3bIBACMAs «LUPKYJIHUPYIOMIAL» MOII-
HOCTb, YTO NPUBOIHUT K JOTOJHHTCIBHOMY CHIIO-
BOMY BO3JCHCTBHIO HA KYCKOB M YaCTHI] MEXKIY CO-
0014, 4TO CIIOCOOCTBYET CHIKCHUIO SHEPro3arpar.

4. DKCIIEpPUMCHTABHBIC HCCICA0OBAHHS BEPTHU-
kampHOU MeapHUI] cuctembl «MKAJl» moatsep-
JUITH, YTO MOIIHOCTE B 3AMKHYTOM KOHTYPE TPEBHI-
[IAET MOIIHOCTb, MOTPEOIICMYIO H3 CETH.
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Ostanovskiy A.A.

FEATURES OF THE WORKING PROCESS OF GRINDING IN
THE MILL DYNAMIC SELF-MILLING OF THE «MKAD» SYSTEM

The balance of energy costs when grinding materials and the relevance of solving the problem of reducing
energy consumption are given. To solve this problem, it is proposed to use a mill of dynamic self-crushing
whose structure has a closed circuit in which, in addition to kinetic energy, particles are destroyed by the so-
called "circulating” power. The experimental data obtained from the diagram of measuring power in a closed
circuit and consumed from the network, showing the energy efficiency of the mills of the « MKAD» system are
given.

Keywords: power consumption, mill, self-shredding, structure of the mechanism, design scheme, closed circuit,
kinematic mismatch, torque, power.
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