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MOBBIINEHUE YCTOMYHUBOCTH KPEIIH HA HAKJIOHHBIX IJIACTAX

Koncrpykuus cucrem obec-
MeueHuss yYCTOMYHBOCTH MeXaHH-
3UPOBAHHBIX Kpered B YCIOBHIX
HAKJIOHHBIX (/10 350) [JJACTOB B
3HAYUTENBLHOH CTENEeHH omnpese-

JIIET KOHTAKTHOE M  CHJIOBOE
B3aUMO/JIeHCTBHE MeXaHH3Upo-
BaHHBIX Kpelneid ¢ OOKOBBIMH IIO-
poaamMu.

st pewieHus 3anadd cosja-
HUS HOBBIX KOHCTPYKLHH CHCTEM
obecrieueHHuss YCTOHUHBOCTH MO-
KeT OBbITh HCIOJIB30BAH MPHHIINI
COKpalleHUs WIHPHHBI MO1ePKU-
BAIOILIET0 DJIEMEHTAa CEKIMH B
MPOLIECCE TePEBIKKH.

DTOT NpHHLMI HCIIOJIb30BaH
npu MOJIEPHH3ALUH Kpe-
i M87YMH nyTem BBeAeHHs B
KOHCTPYKLIHIO CEeKIlMH  OOpTOB,
KOTOpPBIE TOCPEICTBOM  THAPO-
JOMKPAaTOB MOIYT BTATMBATLCS B
[EpeKpbITHE B IpoLecce Iepe-
OBUKKH [1].

IlepekpeiTHE,  MOMEPEYHBIH
paspe3 KOTOpOro Nnpe/cTaBleH Ha
puc. I, mTpencTaBiseT MeTallo-
KOHCTPYKIIHIO KOPOOYaToOro ceve-
HHS, B OOKOBBIX Ma3ax KOTOPOTO
pacrooKeHbl BbIJBHXKHBIE OOp-
ta 1. Jlng nepeMenienust X npen-
Ha3HA4YCHBI JBa FHAPOJOMKpaTa 2,
CBsi3aHHBIE C OOpTaMH TPOYIIH-
HaMu 3 ¥ nanesiamu 4. Ouxcamus
oaHoro u3 OOpTOB, BHIOOp KOTO-
poro omnpeaenseTca pabdoToH Kpe-
{1 B [IPpaBOM WJIHM JIEBOM 3a00sX,
OCYILECTBIACTCS JBYMS CTOIOp-
HBIMH TIANBIAMH 5. X0/ BBIJIBHIK-
HOTo OopTa COCTaBIsAI 75 MM, 4TO
o0ecrneYnBaIo BO3MOKHOCTE
KOMITCHCAIIHH OTKJIOHEHHS CTOCK
Ha Yyron 2,5-3,50 B 3aBHCHMOCTH
OT BBIHUMAEMOM MOIIHOCTH ILa-
cra.

PaccmoTpum 0COOEHHOCTH
npouecca IMEPEABHKKH — CEKIMH
KpPEMH ¢ TEPEeKPHITHAMH JaHHON
KOHCTPYKILIHH.

IIo OKOHYaHUHM OYEPEAHOIrO
LUKIa [0 BBIEMKE YIS THAPO-
CTOMKH BCEX CEKIH OTKJIOHEHBI B
HaIpaBJIEeHHH NaJeHUA I1acTa Ha

onpeeeHHbil yron fr , BeIHUH-
Ha KOTOPOTO 3aBHCHT OT MECTO-
MOJIOKEHUS CEKIUil 1o
AMHHE NaBbl (puc. 2, a).
Huxxnue ©Oopra Beex
MEPEeKPBITHH  BBIABHHY-
TBl ¥ 3a(HUKCHPOBAHBI
CTOTIOPHBIMH MaJIbLAMH.
Bepxuue Gopra paccro-
MOpPEHBl W TaKKe Haxo-
OATCA B BBIIABHHYTOM
nojoxeuuu. B mporec-

ce nepeaBHKKH cekuuu 1 paboyas
MHJIKOCTh TIOJIAETCSl B IITOKOBBIE

2

Puc. 2. ®dazwl npoyecca nepedsudicku cexyuil Kpenu. d — UCxooHoe noJo-
Jicenue; 6 — nepeosUNCKa U 80CCMAHOBIEHIE CEKYUL, 6 — NePedsUICKa
cekyuu 2 1 nepexpelmue 3a30pa
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IIOJIOCTH JOMKPATOB BBLIABHIKEHHUS
OOpTOB M BepXHHUH OOpPT BTArMBa-
eTcs B Ma3 MEepeKphITHS, 00pa3ys
3a30p MeXkay c000i M HIKHHM
OopToM mepekpbITHl  coceaHei
cexuun 2. Ilox nedicrBuem ympy-
THX 3JI€MEHTOB, PACIOIOKEHHBIX
B CTaKaHaX, THAPOCTOHKH TIOBO-
paduHMBalOTCA B OMOpPax, CTPEMSCH
3aHATh HOPMAaJIbHOE IMOJIOKEHHE K
IUIOCKOCTH MJacTa, W MepeMerna-
0T TEPEKPHITHE [0 BOCCTAHHUIO
miacTa Ha BEIHYHHY, PaBHYIO
oOpa3oBasiieMmycs 3a3opy. B Tom
ciy4ae, ecnd xon Oopra Oojblie
HIIH PaBEH CMEILEHHIO KPOBIH IO
NMajIcHUI0 TUIACTa Haa TepeIBH-
raeMoil cexnMei, CTOHKM 3aliMyT
HOpMaJIbHOE K OCHOBAHHUIO MOJIO-
#enue. Ecnu ke cMemienne Kpos-
M HecKonbko Oomnbile xoma Oop-
Ta, TO TIOJOXECHUE CTOCK ceKIuu 1
(puc. 2,6) Oyner xapakTepHso-
BAaThCSl HEKOTOPBIM OCTAaTOYHBIM
YIJIOM OTKIOHEHHS [%), KOTOpBIi
TEM MEHbIE, YeM MEHbIIE pa3-
HOCTh M@Ky CMELICHHEM KPOBIH
u X0710M DopTa.

AHAJIOrH4YHEIM 00pazoM ocCy-
LIECTBIISIETCA H IMepe/IBIKKa CeK-
uud 2 (puc. 2, B), 10 OKOHYaHHUH
KOTOpOHM €€ MepeKphITHE TaKke
cMellaeTcs Ha BEMHYHHY 00paso-
BaBIIIErocs 3a30pa.

Onnako mepeMelieHHe 1o
BOCCTAaHHUIO NEPEKPBITHA NEepeBH-
raeMoil CeKkiuu 2 COTMpPOBOKIACT-
csi oOpasoBaHHEM 3a30pa MEKIY
HHM H TEPEKPBITHEM YiKe Iepe-
IBHHYTOH cexuud 1. JInkBuganus
oOpa3oBaBIIerocs 3a3opa Ocylie-
CTBISETCS BBIABHIKEHHEM OOpTa
MEepeKphITHA CEeKUUH 1, ocymiect-
BIIIEMOTO IpH Tofauye padoueit
KHUIKOCTH B IOPLIHEBBIE MMOJIOCTH
JOMKpPAToB ceKuuu. B onucaHHO#
MOCJEOBATENILHOCTH  TIPOH3BO-
IUTCSA TEePeIBHXKKA BCEX CEKIHH
JIAaBHOH Kpenu.

Takum 00pa3oM, MO OKOHYA-
HUHM Tpollecca NEepeBMKKH Bce
CEKIIHH MEeXaHH3UPOBAHHOW Kpe-
U JOJDKHBL 3aHATH IOJIOKEHHE,
OnM3K0e K HOPMAaJH TO OTHOMIE-
HHUIO K TJIOCKOCTH TTACTA.

Jnst Toro, 94T00BI HCKIIOYNUTH
JOTIONTHUTENbHBIE ONEPANHH  TI0
YIPABIEHHIO KPENbIO, CBA3AHHBIC
C BOCCTAHABIUBAHHMEM CEKIIHIA,
TUJpAaBIMYECKasl cXema Mpeay-
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Puc. 3. Cpeonuit y2o omrioHenus Cmoex om Hopmaiu K niocKkocmu
niaacma nocjie 80CCMAHABAUBANUSA ceKYull (a), 8 KoHYye6-20 yukia (6)

U 68 KOHYye

CMATPHBAET COEJWHEHHE BHYTPH
CeKLIMH MITOKOBLIX MOJOCTEH TUa-
POCTOCK CO IITOKOBBIMH MOJIOC-
TSMH  JOMKPAaTOB  YIpPaBICHHSA
Oopramu, a HOPLIHEBOIl IMOJIOCTH
JOMKpara TepeIBUKKH — ¢ MOpII-
HEBBIMHM TIOJIOCTSIMH  JIOMKPAaTOB
OopTOB cocelHel [0 MNaleHUIO
cexknun. Takad ruapaBInYeckas
CBA3b MO3BOJAECT OJHOBPEMEHHO
CO CHSITHEM pacropa ¢ CEKIHMH
BTATMBATH OOPT B Ma3 MePEKPHITHS
H BOCCTAQHABIMBATL CEKLHIO, a
polece NepeIBHKKH COBMECTHTD
BO BPEMEHH C JMKBHAALUCH MexX-
CEKIIMOHHBIX 3a30poB. TakuMm 00-
pasom, ympaBieHHE Kpembio He
OTIHYAETCA OT YNPaBIEHHA €10 B

11-20 yuraa (8)

YCJIOBHUSAX I10JIOTHX ILJIaCTOB.

IllaxTHBIE HCHOBITAHUS TpYII-
mbl CeKLui, 00opyAOBaHHBIX M0-
MOJHHTEIBHOH CHCTEMOM obecrme-
YeHHS YCTOHYHMBOCTH, NPOH3BO-
nuuck B dape 3-0 maxtol «1lym-
Tanenckasy npu orpadoTke mia-
cra III, yron nageHus kKoToporo
cocrasisn 30-35°

I'pynna skcnepuMeHTaIbHBIX
ceKLui MEXaHH3MpPOBAaHHOM Kpe-
ny Oblla CMOHTHpOBAaHA B BEpX-
Hell 4acTH JaBkl, I/le B pe3yibTaTe
CIIOKHOCTH KpEIUJIEHHSl COIpsiKe-
HHS OTMEYaJIOCh HMHTECHCHBHOE
OIyCKaHKE KPOBIIH.

B mporecce maxTHBIX HCIBI-
TaHWH B KayecTBE OCHOBHOIO
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Puc. 4. Hzmenenue conpomuenenus cexyuil 3KCNEPUMEHMATbHOU

epynnul 6 npoyecce nodeucaHus 3avoa. I — zabounas cmouxa;
2 — 3aeanbHasn cmotika;, 3 — cexkyus Kpenu

KpUTEpHsl OLEHKH IIONepedyHOH
YCTOHUYMBOCTH CEKLMH MEXaHH3H-
poBaHHOH Kpenmu ObIT TPUHSAT
CpPeHMH Yrom OTKJIOHEGHUS THUJ-
pPOCTOEK OT HOPMaJH K MI0CKOCTH
miacTa, MojJ KOTOPBIM IOJpa3y-
MEBAETCH OTKJIOHEHUE OCH, IIpO-
XONAIMEH Mexay CToikamH, Ha
PABHOM PACCTOSHUU OT HHX. DTOT
yroil SBIAETCS CpeAHeapuMeTH-
YECKHM YIJIOM OTKJIOHEHHUS 3a-
00IHOM M 3aBalIbHOM CTOCK.

Ha pwuc.3 npencrasnens
KpPHUBBIE, OTPAKAOIIHE H3IMEHEHHE
CpPEIHUX YIJIOB OTKJIOHEHHS TH[-
POCTOEK MEXaHH3UPOBAHHOH Kpe-
MU OT HOPMAalH K I[IOCKOCTH I1a-
CTa Mo JJHHE JaBhl.

H3mepeHne OTKIIOHEHHil ITo-
Ka3ajJ0, YTO IpPH BBIIOJHEHHH
omnepanuil Mo BOCCTAHABIMBAHUIO
CEepPHHHBIX CEKLHUIH, KOTOpOE Ocy-
LIECTBIAIOCE B  HANpaBICHUU
CBEpXy BHH3, HauOOJNbLIMH cpen-
HUIT YTOJI OTKJIOHEHHs! THIPOCTOEK
OoTMeyascsl B BEpXHeil m cpeaHei
YacTSX JIaBhL.

B npouecce moaBUraHus 04H-
cTHOro 3abos, COIPOBOXKAAIO-
HieMcs pasrpy3koil U mepesBHK-
KOH CEKUHH B YCIOBUSX CMeLle-
HUS KPOBJH MO NaJeHHUIO NJIAacTa,
Ha0MI01a7I0Ch COKpallleHHe MEX-
CEKI[MOHHBIX 3a30POB Ha Yy4acTKe

cepuitHOI MeXaHU3UPOBAHHOM
KPENH, YTO NPHBOJIUIO K HEBO3-
MOXKHOCTH BOCCTAHABIHBAHHUA

CEKIUI U MX MPOrPEeCCHPYIOIEMY
HAKJIOHY B HAINPABICHHH KOHBCH-
epHOrOo MmTpeKa.

HesHauuTenbHble YIUIBL  OT-
KJIOHEHUs] OT HOPMaJIU K ILIOCKO-

CTH IUIACTAa CTOEK I'PYIIBI IKCIIe-
PHMEHTANBHBIX CEKLIHH, HX CIHO-
CcOOHOCTH BOCCTAHABIUBATLCS B
HCXOJIHOE TOTOKEHHE OMpeiesieT
H XapakTep B3aHMOCHCTBHSA JaH-
HOH IpyIIBl CEKUHH C KPOBJIeH.

ConpoTHBIeHHE H3MEPUTENb-
HOH CeKUMH IKCIEPHUMEHTAIbHOM
TPYNNbl HA MPOTSHKEHUH TIEPHOIA
HMCMBITAHUI M3MEHAJIOCH HE3HAYM-
TEeJIbHO H HAaxoAWIOCh B Ipeje-
nax 950-1050 xkH (puc. 4). Benu-
YHHBl ONYCKaHUS KPOBJIM B Ie-
PHOJBI MEHIY TEPEIBMKKAMH HE
npepblany 28 MM HaJ 3aBalbHOM
u 25 MM Hap 3a00iiHOI cToliKamMu
(puc. 5).

ITo Mepe mnojpuranus 3abos
MocNe OYepesHOH «IIpaBKH» CeK-
I OTMeYaJICAd He3HAYHTEIbHBIH
POCT BEJIMYHH OIYCKAHUS KPOBIIH,
YTO SBJIAJIOCH CIAEACTBUEM XOTH U
MEJICHHOTO, HO HMEHIIEToCs
OTKJIOHEHHS CTOEK B HANPABJICHUU
KOHBEHEPHOTro IITpeKa.

Xapakrep  B3aHMOJEHCTBHS
MEXAHM3HPOBAaHHOM  Kpemu ¢
KpoBJIcif Ha OCTaJLHOM YYacTKe
JIaBBl 3HAYUTENBHO OTIHYAJICH OT
paccmorperHoro. Tak, conpoTus-
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Puc. 5. H3menenue eenuyunst onyckanus Kpoeau Hao 3a60tHbIM
(1) u 3asanonvim (2) padamu cmoex cexyuil IKCnePUMeHmarbHol
2pynnel & npoyecce noOsU2anus 3a6051
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Puc. 6. Hzmenenue conpomusienus ceKxyuil CEpULiHOLL Kpenu 6 npoyecce
noosuzanus zabosn: 1 — sabolinas cmoiika; 2 — 3aeanvHas cmotiika, 3 —
cexyus Kpenu
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YUHBI OITyCKaHUs KPOBIH COIpO-

i;" BOKIAJICA yXylIuieHuem e& co-
CTOSHHUS.
B uenom 1axTHeIE HCHBITA-
40 // HHS TPYIIIBI 9KCIIEPUMEHTAIBHBIX
? / CEKLMH MOATBEpAWIH UX padoTo-
30 P & CnocoOHOCTh M JOKA3alH, 4TO B
° ° ___;._--’
3 1 i “_..-/ YCIOBMSIX HAKJIOHHBIX TUIACTOB,
20 = - ; rae OTMe4aeTcss HMHTEHCHBHOE
;o om=
» T T 1 CMEILCHHE KPOBIH B ILUIOCKOCTH
10 nnacra, paspaboTaHHas KOHCT-
( 2 4 6 8 10 UMKN

Puc. 7. Hamenenue senuqunvl onycranus Kposiu nao zadounott (1)
U 3a6a1bHOU (2) cImotKamu cexyutl ceputinotl Kpenu

pyKIHs oOeclieuyrBaeT NpakTHie-
CKH TMOJIHOE BOCCTAHABIHBAHUE
CTOEK H MCKJIH4YaeT Heo0Xoau-
MOCTB BBHIIMOJIHEHHS TPYI0EMKHX

JIeHHEe H3MEpPHTENIbHOH  CeKUuH 3aMETHBIM POCTOM BEJIHYHH OITyC- OIEpaltii, CBA3aHHLIX C «IpaB-
CEepHUiiHOI KpelH, pacioIoKEeHHON KaHMs KPOBJIHM Kak Haj 3a00MHBIM, KOi» cekumd. Hapsimy ¢ 3THM
HIOKE HM3MEPUTENBHOH CEeKIMM  TaK M 3aBANbHBIM psJlaMd CTOeK  TPEAOTBPAllleHHE 3HAYMTEIbHBIX

HKCHEPUMEHTANBHOI Tpynnel Ha
23 M, CYIIECTBEHHO CHHKANIOCh OT
LHKJIA K QUKTY (pHc. 6).
CHMKEHHE  CONPOTHBICHUA
CEKIIMH Kpemu CONpOBOKIANOCH

(puc. 7). Tak, BeIMYUHBI OIyCKa-
HUA KPOBIM HAJ 3aBATbHBIM Dsi-
JOM CTOEK YBEJIHYUBAIHCh ¢ 27
no 50 MM, a Han 3a00HHBIM ps-
oM — ¢ 20 go 30 mMm. Poct Benu-

CIIMCOK JIMTEPATVYPbBI

yFﬂOB OTKJIOHECHHA CTOCK OT HOp-
MajJd K IUIOCKOCTH Iuiacrta o0y-
cloBIHUBaeT OoJsiee BhIcOKoe (ax-
THYECKOE COTIPOTHBIICHHE KPEIIH.

1. A.c. 815314 CCCP, MKH E21D23/16. YctpoiicTBO sl BOCCTAHOBJIEHHS CEKIMI MEXaHM3UPOBAHHOM
kpenu // A.H. Kopmynos, B.A. Anexcanapos, C.C. ®ponos u ap.; Kysbac. nomurexs. ua-1. — Ony6i. 23.03.81,

broa. Nell.
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PA3ZBUTHE KOMIIOHOBOYHBIX CXEM PEXY U E-IHAPOWEYHBIX 10JIOT

OCHOBHBIM BHJOM [OPOAO-
paspyliaiouero 0ypoBOro HHCT-
PYMEHTa COBPEMEHHBIX Kapbep-
HBIX OYPOBBIX CTAHKOB SBJIAKTCS
CBpHﬁHO H3rOoTaBIHBAaEMBbIC J0-
JIOTHBIMH 3aBOJIaMH IIAPOLICYHbIE
nonota. Hapsiny ¢ HM3BECTHBIMH
HPEHMYHJ,ECTBHMI/I 3TOMy Bl/Iﬂ,y
J0JIOT HPHCYLL U PSiJ| CYILECTBEH-
HBIX HEJOCTATKOB, K KOTOPBIM,
[PEXKIE BCEro OTHOCATCS HX BbI-
COKasg CTOUMOCTb, CPaBHUTEIBHO
HeBbICOKas HapaboTKa, MHTEHCHB-
HOe MbL1e00pa3oBaHHe U JIOBOJIb-
HO y3kas creuuanusauns. CoBpe-
MEHHBIE [IAPOLIEYHbIE JOJOTa —
nepeMoHTHpyeMble usgenusa. Mx

JKCIIIyaTalisl HEBO3MOXHA MpH
BBIXOJ€E U3 CTPOs (3aKIHHHBAHHH )
XOTst ObI 0J{HOM U3 mapomex [1].

OaHuM W3 HampaBIEHHMH cO-
BEPLICHCTBOBAHUS HHCTPyMEHTa
KapbepHBbIX  OYpOBBIX  CT2HKOB
ABJSIETCS CO3/aHue KOMOWHHUPO-
BaHHBIX  PEXKYIUE-IIApOIIeYHBIX
J0JI0T, UMEIOIIMX B Ka4yecTBe I0-
pOJIOpa3pylIAOUINX  DJIEMEHTOB
MIAPOIIKH M PEXYIIHE JIONacTH
umn pesusl. CrteneHs 3¢ ¢exTHs-
HOCTH TaKHX JOJIOT B 3HAYHTE]Ib-
HOH CTEleHH 3aBHCHT OT HX KOM-
[IOHOBKH, T.€. pAaCIOJOXKEHHUS LIa-
POIICK M PEKYIIMX OPraHOB Ha
KOpmyce J10710Ta.

B xone npoBeaeHHEBIX Hcce-
JOBaHUII OBLIO YCTAHOBJIEHO, HYTO
HallpuMmep, Ha ydacTkax ¢ Ipo-
ClIOMKaMM MECYaHUKOB OrpaHuye-
H2 BO3MOJHOCTb TPHUMEHEHHS
peKyLIero HMHCTPYMEHTa, a [ua-
pOLICYHBIE 0JI0TA AAIOT CPAaBHU-
TENLHO HU3KWE TI0Ka3zaTenu TpHU
OypeHHH 110 OCHOBHOI1 Macce cla-
ObIXx mopoa ycryna. [loatomy Ha
3HAYUTEIBHOH 4aCTH BCKPBILIHBIX
MOpOJl palMoHANeH TNepexoj Ha
KOMOMHHPOBaHHBIH GypoBoii MH-
CTPYMEHT, KOTOPBIH [IO3BOJIHT
o0yprBaTh MATKHE MMOPOJALI HaH-
Oonee NMPOU3BOIMTENBHBIM PEKY-
UM paboynM OpraHoM, a Kper-



