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OBWAA XAPAKTEPUCTUKA PABOTbI

AKTYa/IbHOCTb

MoLLHbIe TMAPABMYECKNE MPECChl, OCYLLECTBAIOLME TEXHOMOMMYECKNe npo-
Lleccbl 06paboTKM [aBfieHMeM, BXOAAT B COCTaB MallLMH, COCTaBNAMLIMX OCHOBY
MPOMBILL/IEHHOTO U 060POHHOr0 noTeHuuana Poccun. MpogyKums, BoiNyCcKaeMas Ha
3TUX Mpeccax, UCMoNb3YeTCs BO BCEX OTPAC/IAX MPOMbILLIEHHOCTH.

Ycunme rnapaBnnyeckoro npecca, Heobxoammoe Ans 06paboTKM MaTepuasios
[aB/ieHeM, BOCMPUHUMAETCA CTaHWHOW. ['vuapaB/inMyeckne Mpeccbl pa3BMBalOT Ca-
Mble 60/IbLLNE CPeAn TEXHONOMMYECKMX MaLUNH YCUWA, MOSTOMY AeTal CTaHUHbI
MMEIOT BeCbMa BbICOKME YPOBHM YAe/bHbIX Harpy3ok, a X HafeXHOCTb onpegenset
HafeXXHY paboTy MOLLHOr0 rMapasnyeckoro npecca.

CTaHvHa rnmapas/MyecKoro npecca, cofepxkallas apxmTtpas, KOMOHHbI U OCHO-
BaHWe, ABMSETCA CaMbIM PacnpoOCTPaHeHHbIM TUMOM CTaHWH MOLLHbIX T1ApaB/inye-
CKuX npeccoB cunoin go 300 MH. ApxuTpas 1 OCHOBaHWe, B 3aBUCUMOCTW OT Ha3Ha-
YEHNA N MOLLHOCTU Mpecca, MMeKT Pas/iNyHble KOHCTPYKLMK, HO KOHCTPYKLMUS KO-
NOHH OCTaeTCA MPaKTUYeCKU Heu3MeHHOW. MoaTomy BOnpockl obecneveHns 6e30T-
Ka3HOW paboTbl KOJIOHH ABNAKOTCA O6LMMMN ANA Pa3/IMYHbIX TUMOB MAPaB/INYECKUX
MPeccos.

Pa3pyLLEHUSt KOJIOHH, A/IMHA KOTOPbIX MOXEeT MpeBblWaTh ABaALaTb METPOB, a
macca gocturate 100 TOHH, B 60/bLUMHCTBE C/ly4YaeB SABMAKOTCA BHe3arnHbIMU, Npu-
BOAAT K A/INTENIbHLIM NPOCTOSIM MPECCOB, & BO MHOIUX C/y4asiX, K NpOCTOsIM BbICO-
KOLMKNNYHBIX TEXHOMOMMYECKNX NIMHUIA. 3amMmeHa U BOCCTaHOB/IEHME KOJIOHH Tpeby-
0T 3HAUYUTE/NbHbLIX PACXOL0B HA PEMOHT M 3aracHble YacTu.

K HacTosiLemMy BpeMeHW CPOK CyXX6bl 60/bLUMHCTBA MOLUHbIX TMapaBnnye-
CKux npeccos coctasnset 30 n 6onee net. C yBe/IMYeHNEM BPEMEHWN 3KCMyaTaLmm
YBENMUYMBAETCA YMC/IO PaspyLUEHWUIA KOMOHH. 3HaYMTeNbHOe YMCIO paspyLUeHuin K
BbI3bIBAEMbIE 3TVMMN Pa3pyLUEHNAMU 3KOHOMUYECKME NOTEPU OMNPeAenstoT aKTyasb-
HOCTb paboTbl, HarpaBNeHHOW Ha obecrnevyeHne HaLeXHOro PyHKUNOHNPOBAHUSA KO-

NNOHH Npn ,U,J'II/ITGJ'IbHOVI JKCMyaTaynn npeccos



Llenb

ObGecrneunTb 6e30TKa3HYy paboTy KOMOHH MOLLHbIX TMAPaBINYECKUX Mpecca
6e3 orpaH1yeHns BpeMeHW 3KCryaTtauum YACTIOM LUKIIOB Harpy>XXeHUin unm KaseH-
[apHbIM CPOKOM.

3agauu

1. BblbpaTb 1 060CHOBaTb METOAUKY MUCCNEeA0BaHMA Hanps»XeHHO-AehopMUpo-
BaHHOMO COCTOSIHWS KOJIOHH MPW Pas/inyHbIX KOHCTPYKTUBHBLIX BapuaHTax U cXemax
Harpy>XeHus y3na Ko/IOHHa-ranku-nonepeyvmHa.

2. ViccnepoBaTh yCoOBUSA COBMECTHOM paboTbl pas/iMyHbIX KOHCTPYKTUBHbIX Ba-
PUaHTOB [eTanel y3na KOMIOHHa-ranku-rnornepeynHa npu pasinyHbiX pexxmmax aKc-
nayarauu.

3. Mo pe3ynbTaTtam MccnefoBaHWs ONpeaenUTb NPUUMHY OTKA30B KOJIOHH C YyC-
TaHOB/IEHNEM KOJIMYECTBEHHbIX 3aBMCUMOCTEN, CBS3bIBAIOLLUMX PEXMUMbI paboTbl KO-
NIOHH C UX HanpsXeHHbIM COCTOSAHWMEM M MPOYHOCTBLIO MaTepuana.

4. Pa3paboTaTb M BHeApPUTb TEXHUYECKME pelLeHns, obecrneymnsatoLime 6e30T-
Ka3Hyt paboTy KOMOHH MOLUHbIX FMAPaBANYECKNX MPECCOB 6e3 OrpaHMyeHmnst Bpe-
MEHW 3KCnyaTaLuu.

HayuHasa HoBM3Ha

1. YCTaHOB/EHbI 3aBUCUMMOCTU, CBSI3bIBAOLLME KOHCTPYKTUBHbIE MapameTpbl v
CXEMbl Harpy)>XeHus y3/10B KOMIOHHa-rankmn-nornepeymHa ¢ Hanps>keHHbIM COCTOAHM-
€M 1 NMPOYHOCTbIO KOJIOHH.

2. YCTaHOB/EHbI MPUYNHBLI 0TKA30B KOMIOHH Ha OCHOBaHMW aHanm3a pesy/bTa-
TOB UCCNe0BaHNA MaTeMaTUYECKNX MOZENEN Y3M10B KOOHHa-raliku-nonepeynHa.

3. Pa3paboTaHa, TeOpeTnYecKn 060CHOBaHa 1 B MPOMbILLMIEHHbIX YCIOBUSAX MOA-
TBEPXK/EHa TEXHOMOMMSA 3aTHKKM KOJTIOHH, obecneynBatoLlas ux anmTensHyro 6e30T-
Ka3HYyH0 aKCnyarawmm

MpaKTnyecKas LLEHHOCTb

ObecneyeHne HageXKHOCTU KOMOHH MOLLHbIX TMAPaBINYECKUX MPECcCcoB, BXO-
AALWMX B COCTaB MPOU3BO/ACTB, ONPEAENsHOLMX NPOMbILLMEHHbIA N 060POHHbIV Mo-

TeHuman Poccum.



BHenpeHue

3aTsKKa KOJIOHH N0 MpefnoXeHHON TEXHOMOrMM OCyLLecTB/ieHa Ha 15 npeccax
cunoii oT 20 MH go 200 MH, pab6oTarolwpmx B pa3IMyHbIX OTPAC/SX MPOMbILLIEHHO-
cTu. Mocne nepnoga akcnyarawmm, COCTaBUBLLIETO A/19 pa3HbIX MPeccoB OT 2 NeT [0
5 NIeT, packpbITHSi CTbIKOB HE BbISB/IEHO; BCE Y3/1bl KOMIOHHA—TalK1—MonepeYmHa pa-
60TalOT B NMPOEKTHOM pPeEXMME.

Anpobaums

1.1-9 KOH(bepeHUMa Monogbix crieymannctoB «Metannyprua XX1 Bek». Mock-
Ba, BHU/IMEVMALL, 2005 .

2. 1- Poccuiickas KoHgepeHumst no Ky3He4yHO-LITaMnoBOYHOMY MPOU3BOACTBY
«Ky3Heubl ¥Ypana-2005», EkaTepuH6oypr, 2005.

3. 2-9 KOH(pepeHUus monoaplix creynannctoB «Metannyprmus XX1 Bek». MoCK-
Ba, BHU/IMEVMALL, 2006 r.

My6nnkaunmn

Mo Teme guccepTauum B XypHanax n Tpydax KOHgepeHUuA ony6aMkoBaHo 7
cTaTeid, nosnyyeHbl 2 nateHta P® Ha n306peTeHus.

CTpyKTypa 1 06bem

[ccepTaums cocToMT 13 BBEAEHUA U YeTbipex rnas. OCHOBHOE COAepXKaHue U
BbIBOAbI M3/10XKeHbI Ha 120 cTpaHuuax. B pabote 48 pucyHkos, 13 Tabnuy, CnmMcok

nmTepaTypbl COAEPXUT 54 HAaMMEHOBaHUS.



BBEAEHWE
O60CHOBaHA aKTyanbHOCTb PaboThbl, ONpeae/eHbl Lefb padoThl 1 3a4auu, KOTo-

pblie Heob6xoaMMo PeEWNTb ANA AOCTUXXEHUA LIESTA.

MABA 1. OBbEKT NCCNIEQOBAHINA, OB30P JIMTEPATYPbI
N NMOCTAHOBKA 3AOA4N

PaspyLUeHns KOJIOHH COCTaBNAT OAHY U3 CaMbIX MHOTOYMCNEHHbIX Tpynn OT-
Ka30B 0a30BbIX feTasiell MOLWHbIX rMapaBInyecknx npeccos. ObLLee nNpeacTaBeHme
06 0TKa3ax KOJIOHH AaeT 06beM BbIMyCKa KOMIOHH MalUMHOCTPOUTE/NBbHBIMW 3aBOAa-
mu. Mo gaHHbIM 10 "Ypanmaw" n KonomeHckoro CIO B nepuopg ¢ 1970 r. no 1979
r. 4NS 3aMeHbl paspyLUeHHbIX U3roToB/eHO 149 HOBbIX KOMOHH 06Lweil maccor 1100
TOHH. B 2000 — 2004 r.r. T0/IbKO MO HALIMM AaHHbIM BbILL/A U3 CTPOSA U OblIN 3aMe-
HeHbl 45 KO/TIOHH npeccoB ycunmamm ot 40 go 300 MH.

B 60/bLUMHCTBE C/lyYyaeB OTKasbl Bbl3BaHbl PaspyLUeHVEM KOJIOHH MO TPeLu-
HaM YCTa/loCTU OT BNaAuH BUTKOB Pe3bObl 1 MOBPEXAEHUAMN pe3bbbl CO CKOMaMu,

KOppOo3uneil 1 cpe3om BUTKOB, puc. 1.1, puc. 1.2.

Puc. 1.1. Pa3spyLieHHas Ko/loHHa npecca cunoin 40 MH
0J19 IMCTOBOM LUTaMMNOBKM, AMAMeTP KOIOHHbI 350 M.



Puc. 1.2. NoBepXHOCTM 13/10Ma paspyLLEHHbIX KOMOHH npecca cuioin 70 MH
ANA U3roTOBNIEHNSA TeN BPaLLeHUA, AMMETP KOMOHH 630 MM.

PaboTHMKM 3KCNyaTalMOHHbIX CNYXO OTKasbl KOMIOHH OOBLACHAT A/UTESb-
HbIMW CpOKamK 3Kcnnyatauui. Hu B 0JHOM aKTe O pacc/iefloBaHUM NPUYMH paspy-
LLUEHWI KOJIOHH He CKa3aHO O HapyLUeHWN UHCTPYKLMIA NO MOHTAaXY U 3KCnJyaTaumm
MpPeccoB. ITO 03HAYAET, YTO OTKa3bl KOJIOHH CYMTAKOTCA ECTECTBEHHLIM 1 NOTOMY 3a-
KOHOMEPHbIM pe3ynbTaToM mcyepnaHus pecypca. Mpun Takoi OLUeHKe NPUYMH OTKa-
30B 0b6ecrneyeHne paboTocnocobHOCTM Mpecca OCHOBBLIBAETCA Ha YCTAHOB/IEHUWN pe-
cypca KOJIOHH MO CTaTUCTUYECKMM [aHHbIM U UX CBOEBPEMEHHOW 3aMeHe HOBbIMU
KOMOHHaMW. TaK KOMOHHbI NMPEeCcCoB ApPeBeCHOBOMIOKHUCTLIX NAUT cunoit oT 40 o 70
MH B nnaHoBOM nopsakKe 3aMeHANNCcL HoBbIMKU nocne 10-12 net akcnnyatauumn BHe
3aBMCMMOCTU OT UX PaKTNYECKOrO COCTOSHNS.

PacueTbl KOJIOHH, ABNAIOLNXCA 3/1EMEHTOM CTaHWHbLI TMAPaBINYeCKOro npecca,
noapobHo ocselleHbl B paboTtax CtopoxeBa M.B., BuHokypckoro X.A., Po3aHoBa
5.B., Mwnnepa 3., Aptioxosa B. I., J1.FO., byamaHa M. ., KaraHosckoro ®. .,
Koipeca B. U., Xupmpxuesa C.I'., MpuHwnyHa J1.4., Kapacesa M.A., bapaHosa /1.B.
Hwn B 0fHOI 13 paboT He yKasaHbl KakKune-nmbo NpuHLMNUaibHble MOMEHTbI pacyeT-

HOro, KOHCTPYKTMBHOIO W/IM TEXHOMOMMYECKOr0 XapakKTepa CHUKaKOLLE NMPOYHOCTb

~



KOMIOHH M OrpaHuyvBaroLLe ux L0/IroBe4YHOCTb. ABTOPbI 3TUX PaboT cumTaroT, YTO
ecTb BCe HeobXoAMMmoOe A/1A MPOEKTMPOBAHWUSA, U3rOTOBNEHNUA U MOHTaXKa KOJIOHH,
CPOK CNY>X6bl KOTOPbIX HE OrpaHMYeH YMC/IOM LMK/IOB Harpy>XeHuin unn KaneHgap-
HbIM BPeMeHU paboTbl.

MoATBEPXAAOT BO3MOXHOCTb 06ecrneyeHnsi HeorpaHUYeHHON [4ONTOBEYHOCTM
KOMIOHH W 3aBOJbI-U3roTOBUTENIN. HW OAMH U3 HUX He OrpaHnyvBaeT A0/r0BEYHOCTb
KOMOHHbI KaKUM-NIM60 BpeMeHeM 3KCrlyaTauum 1 He KOMMIEKTYET HOBbIN Npecc 3a-
MacHbIMW KOSIOHHaMW.

CNoXmBLLAACA CUTYaL M 03HAYaEeT, YTO OT BHUMaHNA pa3paboTUMKOB YCKO/Ib3-
HY/MM (hakTopbl, OKa3blBalOLLME CYLLLECTBEHHOE B/IMSHUE HA MPOYHOCTb KOMIOHH. [1o-
aToMy, Ana obecneyveHUs 6e30TKa3HOM PaboTbl KOMIOHH HEO6X0AMMO, BO-MepBbiX,
YCTAHOBUTb MPUYMHbI Pa3pyLUEHUS KOMIOHH, BO-BTOPbIX, YCTPAHUTb 3TU MPUYUHDI.
MepBbIM 3TanoM paboTbl MO YCTaHOB/IEHNIO NPUYMH paspyLLEHWUIA SBNSETCA YTOuY-
HEHHbI aHa/IM3 Hanps>KeHHO-4ePOPMUPOBAHHOIO COCTOAHNA U MPOYHOCTM KOJIOHH
C YYETOM pea/ibHbIX KOHCTPYKLMU M CXEM Harpy>eHus fAeTasiell y3na KONOHHa-

ran KN-nonepevnHa.

[NIABA 2. MPOrPAMMHBIN KOMMEKC I MATEMATUYECKUE
MOZENN ANA UCCNEAOBAHWNA BA30BbLIX AETANEN
MMAOPAB/TIMYECKNX TIPECCOB

AHanun3 paspyLleHWin KOJIOHH C YCTaHOB/IEHWEM KOIMYECTBEHHbIX 3aBUCUMO-
CTEN MeXAy KOHCTPYKUMel AeTaneil n NpuUMHOM paspyLueHus TpebyeT mccnefoBa-
HUSA Hanps>KeHHO-A4eOPMMPOBAHHOIO COCTOAHWNA 60/LLIOr0 YMC/a Y3/10B KO/IOHHA-
raku-nonepeymHa, MMerLmMX pas/inyHble KOHCTPYKLMU COCTaBMSAIOWMX ero ane-
MEHTOB. Heo6xoAnMble BO3MOXHOCTW AJ11 NPOBeAEHNs TaKMX UCCefoBaHUA AaeT
KOHeYHO 3nemeHTHas nporpamma «ANSYS». Kak 1 Bcfkas nporpamma C Becbma
LLUMPOKMMUN BO3MOXHOCTAMW N5 PeLleHns KOMIJeKca creunanbHbiX 3a4ay, BO3HU-
KatoLLMX Npu uccnefoBaHUn 6a3oBbIX AeTaneld rmapasnnyeckux npeccos, Nporpam-
Ma «ANSYS» Tpebyer nogbopa OnNpeaeneHHOro Knacca KOHEYHbIX 3/1EMEHTOB,

MAOTHOCTY UX PAcnosfiOXeHWs B eANHULIE 06beMa.



OueHKa TOYHOCTU YMC/IEHHOrO peLUeHns 3a4ay O HanpsXKeHHOM COCTOSHWUU
[eTanelt y3na KoNoHHa-ranku-rnornepeymHa nposefeHa Ha 3afaqax, MMerLWnxX aHanun-
TUYeCKMe peLleHns. PacCMOTpeHbI 3aa4M O KOHLEHTPaLMN HanNpsXXeHWn Ha KOHTYpe
OTBEPCTUA N O KOHTaKTe [ABYX LLAPOB. Pe3ynbTaThl, NonyyYeHHble No nporpamme AN-
SYS, oTnyatoTCs 0T pPesy/ibTaToB TOUHbIX aHA/IMTUYECKUX PeLLEeHNId He 6onee Yem
Ha 5% .

Tak e OLeHKa TOYHOCTU YMCNIEHHOTO peLleHus bblna NpoBefeHa nyTem Co-
MOCTaB/IEHNA C pe3ynbTaTaMu U3BECTHOIO U3 IMTepaTypbl 3KCMEPUMEHTA METOAO0M
(hoToynpyrocTu. PesynbTaTbl YUC/IEHHOTO M 3KCMEPUMEHTA/IbHOrO peLleHnin oTIun-
yatoTcs He 6onee yeM Ha 10 % . IMpun peLLeHnn CTO/b CIOXHbBIX 3afa4 COOTBETCTBME
pe3ynbTaToB pacyeTa 1 3KCreprMeHTa CNnefyeT cumTaTb BrosiHe NPUemsIemMbIiM,

MartemaTnyeckme Mopaenn, NnocTpoeHHble Ha OCHOBE nporpaMmbl «ANSYS» ¢
CO6MIOAEHNEM  YCNOBWIA TEOMETPUYECKOr0 M CMIOBOrO  NOA06MS, MO3BONSKOT UC-
CNefoBaTh YCM0BUA 3KCMyaTaumMy KOJIOHH C YYETOM KOHCTPYKTMBHbIX OCOBEHHO-
CTeN KaXKA0N KOHKPETHON MaLLVHBI.

3aTs)KKa KOMIOHH B norepeynHax MoaenvMpoBasiachk NyTem 3afaHus HayasibHOro
B3aMMOMNPOHNUKHOBEHUSI KOHTAKTHbIX MOBEPXHOCTEN raek 1 MonepeynHbl, B pesyrb-
TaTe Yero B NPOLECCe peLleHns 3a4aum NPOUCXOANN0 «BbITa/IKMBaHMNE» KOHTaKTHbIX
MOBEPXHOCTEN Apyr U3 Apyra, B KO/IOHHE U MNOMepeynHe peasn3oBbiBaINCL OAMHA-
KOBble YCW/A, MPOTUBOMOMIOXKHbIE MO 3HAKy (KO/OHHA PacTAHYTa, MnorepeynHa
CXKara). Ycunme 3aTsHkKu B KOJIOHHe ONpeaensnochk Kak Cymma ycunuii ans Bcex ys-
NOB, NeXalnx B 0AHOM CeYEHUN KOSIOHHbI.

Ha pasHbix 3aBO4ax-U3roTOBUTENSAX TMAPaB/IMYECKMX MPECCOB METOAUKM Orpe-
[eNeHns TepMOYAJ/IMHEHMS 1 3araca no YCUNKO 3aTAXKKN KOIOHH HECKO/IbKO pasnu-
YaroTCA, YTO 3aTPYAHSAET UX COMOCTaBUTENbHbIN aHanM3. [ns nonyyveHus Hanbonee
NpeLCTaBUTENIbHON KapTWHbI MO HanpsXXeHHO-4e(OpMMPOBAHHOMY COCTOSIHUIO KO-
NOHH B Pa3/INYHbIX KOHCTPYKTUBHBIX BapuMaHTax Y3/10B KOMIOHHa-rakun-rnonepevmHa
B35iTbl 4 Mpecca, M3roTOB/EHHbIE TPEMS pas/InyHbIMK 3aBofamu. [pecchkl cunoin 20
MH 1 100 MH u3srotosneHsl Ha ¥Y3TM, npecc cunoin 70 MH un3rotosneH Ha K3TC,

npecc cunor 53 MH n3rotoeneH Ha NosibCkoMm 3aBofe «ZGODA». Vcnonb3oBaHue
9



MaTeMaTMYeCKUX MOfeneil No3BOMSeT A8 BCEX MPEcCcOB MPOBECTU B OAMHAKOBbLIX
YCNOBUSAX 3aTSHXKKY U Harpy>eHune Y3/ioB KOMIOHHA-ranku-rnornepeyrHa v nonyvmTb
eHO006pa3HbI pPe3ynbTaTUBHbLIA MaTepuas, YAO0OHbIN A8 CONOCTaB/EHNS pa3nny-

HbIX KOHCTPYKTMBHbIX BapuaHTOB Y3/10B.

NTABA 3. ICCNEAOBAHVE YC/TIOBUIN PABOThI Y3/A
KOJTOHHA-TAVKW-MONEPEYVIHA N YCTAHOBJ/IEHUE
MPVNYNH PA3PYLLEHMNIA KOJTOHH

B akTax 0 paccnefoBaHuAX paspyLUeHWin KOMOHH aHaIM3 NPUYMH paspyLue-
HUSA OrpaHMYMBaETCA KOHCTaTaumeld yCTaoCTHONO XapakTepa paspyLueHuns. Ans yc-
TaHOB/NEHNSA (IU3NYECKMX NPUUNH N NPeAYNPeXAeHNs pa3pyLLIEHNn KONOHH He0bXo-
AMMO NPOBECTW aHa/IN3 3TUX paspyLUEHWIA C YCTaHOB/IEHNEM KOMIMUYECTBEHHbIX 3aBU-
CUMOCTEN, CBA3bIBAOLLMX FeOMETPUIO AeTaeil y3na u (hakTUUecKme peXkumsl paboTsbl
C HanpsKeHHbIM COCTOSAHMEM W NMPOYHOCTLIO KOMOHH. NepBbiM 3Tarnom Takon pabo-
Tbl ABMISIETCA OLiEHKa MPOYHOCTU Pas3/INYHbIX TUMOB Pe3bbbl, paboTatowmx B OAMHa-
KOBbIX YCNOBUSX.

Pe3bObl NATU TUMOB ObINM Hape3aHbl Ha KOMIOHHaX J600 MM, YTO COOTBETCT-
BYET AMaMeTpy KOMoHH npecca 0753 cunoit 200 MH ans okoH4YaTeIbHoi (hopMOB-
Kn Tpy6 60/bLLOro AgnameTpa. TeopeTnyeckme KoaMULMEHTbI KOHLEHTpaumm O, B
BbIKpYy>XKax pe3bbbl BHUMMETMALL-2, BHUAMETMALL-1, DJN 2781, NMO753,
HM901-59 paBHbI, COOTBETCTBEHHO, 5,7; 6,42; 8,94 9,25; 9,86.

[Na pasnnyHbIX TUMOB Pe3bObl pe3ynbTaTbl pacyeTta 3amnacoB npovyHocty N no
yCTaNnoCcTV npu paboTe KOMOHH C KO3mumeHTamm 3aTHXKKM K=1,5 nokasaHbl Ha
puc. 3.1. KoahpmumeHT 3amnaca NPoYHOCTM no yctanocty N > 1,35 gna Bcex TUMNOB

pe3b0Obl, YTO 06ECMNEUNBAET HEOTPAHNYEHHYHO 10/ITOBEYHOCTb KOMIOHH BHE 3aBUCMMO-

CTW OT KOHCTPYKLMN pe3b6bl.

10
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Puc. 3.1 3anacbl NpoYyHOCTM N NO YyCTanocTu AN pasnyHbIX TUMOB pe3bbbl B

3aBMCUMOCTM OT KO3PQULMEHTA KOHLEHTPaLUI HaNPsHXKeHWUIA Ols Npw
Koagh(omumeHTax 3atskkm K=0 n K=1,5:
1 - pe3bba BHUAMETMALL-2; 2 — pe3bba BHUAMETMALL-1;
3 —pe3bba DJIN 27815; 4 - konoHHa @ 600 npecca MO753; 5 - pe3bba HM901-59.

PacCMOTPEHHbI BbIlLe PEXMM HArpy>eHWs KOOHH COOTBETCTBOBAST MPOEKT-
HbIM YC/I0BUAM paboTbl, NPW KOTOPbIX YCUINe NpeaBapuTeIbHOW 3aTSXKKN KOSIOHHBI
[O0CTaTOMHO ANs 06ecneyvyeHnss HepacKpbITUS CTblKa MeXAy BHYTPEHHEN rankom u
MonepeynHoON NP HOMUHaILHOM YCUIMK Npecca. Ycunve npeLBapuTeIbHON 3aTaX-
KW KOJIOHH CO34aeT XEeCTKOCTb CTaHMHbI Mpecca, YTo HeobX0AMMO A/1 OCYLLeCTBe-
HUSA TEXHONOrMYECKMX NPOLLECCOB KOBKM M LUTAMMOBKM MPY 3KCLEHTPUYHOM MPUIIo-

XKEHWMN Harpy3Ku.

B psge cnydaeB, eCN YMEHbLLUEHWE XKECTKOCTU CTaHWHbI He CYLLECTBEHHO
B/IMSIET Ha MapaMeTPbl TEXHOMOrMYECKOro NpoLecca, 0cnabieHne U nosiHoe oTCyT-
CTBME YCUINSA 3aTSXKKN MOXET OCTaThCsl He3ameueHHbIM. Heo6XoAMMO MpoBepUTb
MO3TOMY, KaK CBsi3aHbl MPOYHOCTb Pe3bObl KOMIOHHBI U YCUME NPeaBapuTebHON 3a-

TAXKKWN KOJIOHHbI.
ns COKpaLleHnA 06beMa BblYNCEHWIA Hanps>XeHHOE COCTOAHNE U TMPOYHOCTb
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TeX XXe TUMOB Pe3bbObl KOMOHH ONpeaensnnch Ans KpamHero cryyasi, a UMEHHO Npu
paboTe KO/IOHHbI 6e3 npeABapuUTe/IbHON 3aTSHXKKU B MonepeynHe. B aTom cnydae ye-
Pe3 BHELLHIO raliky Ha pe3bby nepeaaeTcs BCE YCUINE KOMOHHDI.

Pe3ynbTaTbl pacyeTa 3amacoB MPOYHOCTM N pe3bbbl MO yCTanocTy npu pabote

KOJIOHH C KoahgomumeHTamm 3aTshkkn K=0 Takxxe nokasaHbl Ha puc 3.1. Npu pabote
6e3 npeBapUTENbHO 3aTsXKKK 3anac npoyHocTy no yctanoctn N< 0,85 ans Bcex

TUNOB Pe3bObl, YTO MPUBOAUT K 3aKOHOMEPHOMY BO3HMKHOBEHWIO TPELLUH YCTanocTu
1 paspyLUeHnIO pe3bObl KOMOHH. 03ToMy, AaXe [0BO/IbHO 3HAYNTE/IbHOE CHKEHWE
KO3(puLMEHTA KOHLEHTPaUMMN HanpsXKeHUA He ABMSETCA pellatownum (akTopoMm
obecrneyeHns NPOYHOCTU pe3bObl. [/1aBHbIM B 06eCneveHnn NMPOYHOCTU Pe3bbbl KO-
NIOHH ABNISIETCA COXPaHeHMe HeobX0AMMOro YCunms npeaBapuTesibHOM 3aTSHKKN B Te-
YeHVe BCero nepuoja akcnyaraumm npecca; yMeHbLUeHe Uan OTCYTCTBUE YCUNNSA
3aTSHKKN NPUBOAUT K PaspyLUEHNIO KOMIOHH. MOXHO cuMTaTb NO3TOMY, YTO ANS pas-
PYLUEHHbIX KO/OHH ObIN AONYLEHbI 3aHWKEHNA YCUINIA 3aTSXKKKU, YTO MPUBENO K
MOSABMEHMIO 3a30P0B MeXJY KOHTaKTUPYHOLLMMMN NOBEPXHOCTAMM raek KOMIOHH 1 Mno-
MepeyvnH Npu HarpyXXeHny npecca. [ns onpegeneHns npuynH rnosseHUs Takmux 3a-
30pOB NPOBeJEH YTOYHEHHbIN pacyeT 3aTSHKKN y3na KOJTOHHa-rainku-nonepeynHa Me-
TOLOM MaTemMaTUyeCcKoro MozenMpoBaHns

CxeMbl pacyeTa YyCUIust 3aTSHXKKWU, UCMOMb3yeMble 3aBOAAMU—U3roTOBUTENSMM,
MO3BONAIOT ONPeAe/UTb YCUINE 3aTHKKN TOMbKO B 3aBUCUMOCTU OT paboyero ycu-
NS MO KOJIOHHe 6e3 yyeTa M3rnbatolero MOMeHTa B CTbIKOBOM CEYEHWUW Talku u
nonepeynHbl. B HacTosLEM MCCNeaoBaHMM B KayeCcTBe napameTpa, YYuTbIBatoLWEro

COBMECTHOE [eNCTBMe YCUIMA MO KOMIOHHe U U3rnbatoLero MOMeHTa, NPUHAT Mak-
CUMa/TbHbIN 3a30P Oy , BO3HUKAIOLLMIA MEX/Y raiikoli 1 nornepeynHoli B npegsapu-

TENbHO 3aTAHYTOM Ya3J/1€ KOJ'IOHH&-F&VIKI/I-I'IOHGDG‘-II/IH& npm AEI‘/JICTBI/II/I pa6oqe|‘/’| Ha-
rPY3KN. IMEeHHO MaKcuMasibHasa Be/IM4nHa 3a30pPa NO3BOIAET YYECTb BIUAHUNE U3TN-
6a+0u_\ero MOMEHTa Ha PaCKpbITUE CTbIKa B 3TOM CEYEHUWN.

B K&)K,El,OVI Moaenn onpeaensnacb Be/IMYNHA MaKCUMa/IbHOIO PaCcKpbITUA CTbIKa
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Osay TPW HECKOMBKMX YCUNNSX 3aTSHKKW. 1151 3TOTO B3aMMHbIE CMELLEHNS COOTBET-

CTBYHOLLMX KOHTAKTHbIX MOBEPXHOCTEN y3na raiika-nonepeymHa 3afaBa/Mcb paBHbl-
MW OnpeaeneHHbIM [0NSIM PAcYeTHOro TEPMUYECKOr0 YANMHeHWs. B pesynbTate B
KaX[,0M Yy3/e KO/IOHHa-Talikn-nonepeynHa peannsoBanoch ycunme 3aTskku T, COOT-

BETCTBYHOLLEE KOIPPULMEHTY 3aTAKKM

T 3aT

PRa,) )
rae PP - pabouas Harpyska Ha KOMOHHY,

7 - KO3(hMLIMEHT OCHOBHOWA Harpy3Ku st TEPMUYECKOTO YASIMHEHMS.

Mocne NpunoXeHus K 3aTaHyToN Mogenn paboyeil Harpysku PP onpegens-

NI0Cb MaKCUMaJIbHOE PAaCKPbITUE CTbIKA O,y MEXAYy BHYTPEHHel raiikoii u nonepe-

YMHO. 3aBNCUMOCTb MaKCMMa/lbHOTO PacKpbITUS CTbIKa OT KO3(MLMEHTA 3aTSXKKM
ONs 6-TU Pa3NYHbIX KOHCTPYKLIMIA Y3/10B KOMIOHHA-Taliku-MnonepeyunHa npeacrasne-
Ha Ha puc. 3.2. B COOTBETCTBMM C PYKOBOAALMMW MaTepuaniami 3aBOfO0B-

N3roTOBUTE/EN 3amnac No YCUNMIO 3aTsHXKKK NpuHUMaeTcst K=1,3-1,5. Pe3ynbTarhl,

L

ran \
.z

005 \\ﬁ\fh \\\\ms

max
Puc. 3.2. 3aBUCUMOCTb MaKCUMasIbHOIO PacKpbITUS CThIKa Ouar OT

KoauumeHTa K 3aTSHXKN 419 6-TW pasNnNyHbIX KOHCTPYKLUUI Y3-
NOB KOJIOHHa-rarku-nonepeynHa: 1-npecc cunont 20 MH; 2-npecc
cunoi 70 MH; 3-npecc cunoin 100MH. C-0CcHOBaHMe; 0-apXuTpas
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npejcTaB/ieHHbIe Ha pUC.3.2, NOKasbIBalOT, YTO Npu BennynHax K=1,3-1,5 coBmecT-

HOe [eiCTBMe M3rmbaroLero MoOMeHTa U OCEBOW HArpy3Km Ha KOMIOHHY MPUBOAMT K

max

BO3HWKHOBEHNIO [0BOJIbHO CYLIECTBEHHbIX 3a30P0B 533-.- B 3aTAHYTOM CTblKOBOM

cevyeHunn.

max

3aBUCYMOCTb PACKPbITUA 3aTAHYTOrO CTbIKa Oy OT CU/bI Mpecca, rabapuTos
M KOHCTPYKLMW y3Na KOMIOHHA-TaiKu-nonepeynHa npu pasnnuHbiX KoadhuLmeHTax
3aTSHKKM NoKasaHa Ha puc. 3.3. [N NocTpoeHusi rpadvikoB UCNOb30BaHbl Pe3y/bTa-

Tbl pacyeTa npeccos cuioin 20 MH, 70 MH 1 100 MH.

max
53aT )
V4
/|
0,10 4 /

0,05 /
A

o | 2
500 1000 1500 D ramnku,
MM

Puc. 3.3. PackpbITUe CTbIKOB 5™ MeXAy raikamu KOMIOHH U MonepedvHaMu npm

3aT

HOMWHa/IbHOM HarpysKe B 3aBUCMMOCTU OT AMaMeTPOB raek KOMOHH:
1 — koappuumeHT 3aTskkM K =1,3; 2 - KoaghthmumeHT 3aTsxkm K =1,5.

maX
3HauyeHNst MaKCUMa/IbHOTO PacKpbITUSA 3aTAHYTOMO CTblKa O,y /191 apXWUTPaBa

N OCHOBaHMA KadXAOoro rnpecca pasziMyardTCAa HE3HAYUTENBbHO, MO3TOMY AJ1A Mony4ye-

HMS 0606LLIEHHO KapTWHbI Ha pyc. 3.3 NOCTPOEHbI YCPeAHEHHbIE 3HAYEHNS PaCKPbI-
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max o
TNA 3aTAHYTOrO CTblKa 5331— npn HOMUHaJ/IbHOW Harpys3ke B 3aBUCUMOCTW OT AUa-

MeTPOB raek KO/MOHH. JnamMeTpbl raek KONOHH MPaKTUYecKn nponopumoHa/ibHbl Ha-
rpPy3Ke Ha KOJIOHHY 1, CNefijoBaTe/ibHO, rabapntam 1 cue npecca.

Pe3ynbTaTbl MCC/Ef0BaHWSA MaTeEMaTUYECKUX MOAENeN, NMpeLCcTaBNeHHbIe Ha
prc.3.3, NOKasbIBakOT, UTO NPW 3aTHKKE KOMOHH ¢ KoaddgmumeHtom K=1,3-1,5 c ca-
MOr0 Hayasa sKcrayatauuym Mexxay KOHTaKTUPYHOLLMMUK NOBEPXHOCTAMU raek v no-
nepeynH BO3MOXXHO BO3HMKHOBEHME 33a30p0B. BenuumHa 3a3opa yBeMUYMBAETCA C
YBENMYEHEM CW/Ibl NMPecca U rabapuToB AeTasei y3na KooHHa-raku-nonepeymHa.

BO3HMKHOBEHME 3a30p0B MeX[Y raikaMu KOMOHH W nonepevymHaMm n Hepoc-
TaTOYHasA BENNYMHA YCUINA 3aTSXKKN NPU MPOEKTHbLIX BEMYMHAX KO3PuLMeHTa 3a-
TsHKKM K = 1,3 — 1,5 BrepBble YCTaHOB/EHbI B HACTOSALLEN paboTe Mo pesynbTatam
nccnefoBaHNA MaTeMaTUYeCKMX Mogeneil npeccoB. HegoctatoyHas BeIMYMHA YCK-
NS NpeABapuTENIbHONM 3aTSXKKM BbI3BaHa TEM, YTO NPUHATbIE METOAMKMN pacyeTa pac-
CMaTpVBAKOT Y3e/1 KOJIOHHa-raliKa-nonepeymHa B OCECMMETPUYHOIN NMOCTaHOBKe 6e3
yueTa (DaKTUYECKNX FeOMETPUM U CXEM Harpy>KeHUA MonepeynH, He MEKLMX oce-

BOI CUMMETPUK

MTABA 4. TEXHONOI A CO3OAHNA YCUNNTNA SATAXKWH,
OBECITEYMBAKOLWAA BESOTKA3HYHO PABOTY KOJIOHH MOLLHbIX
MMAOPAB/TMHECKNX TTIPECCOB

MepBas YacTb PabOThl NO NPeayNPeXAeHN0 PaspyLLEHNA KOOHH 3aKoYaeTes
B Pa3pabOTKe YTOUHEHHOW METOAMKM pacyeTa YCuIus 3aTsHKKN. YTOUHEHME [O/HKHO
0aTb BENMYMHY TEPMUYECKOTO YANMHEHNS C YYETOM (PAKTUUYECKNX CNOXKHBIX FreoMeT-
PUN 1 CXEM HArpy»XeHVsi NOMePeUnH MOLLIHBIX FVAPaBINYECKUX NPECCOB.

MccnenoBaHue MaTEMaTUUYECKUX Mofeneit Ans YTOUHEHMS BENIMYMHBI TepMUYe-
CKOTO Y[/IMHEHUS BbIMOSHAETCS B CNeaytolleM nopsake. MNepBoHadasibHas cOopkKa
MOJENN OCYLLECTBNSETCSA 63 NpeBaPUTENLHONO YCUNA 3aTSXKKM KOMOHH B nornepe-
YMHAX, HO C NO/HbIM FEOMETPUYECKNM KOHTAKTOM MO COMPSHKEHHbLIM MOBEPXHOCTSAM.

PacueT Takoli Moaenu noj AeiicTBMeM paboyeit Harpy3kun JaeT pacueTHOe PackKpbITue

15



CTblKa MEX[y BHYTPEHHEN railkoi KOIOHHbI 1 NONEepPeynHOn ¢ MaKCUManbHON Benn-
v max
YUHOM O pacy
max __
5pacu - 6paCT Kon. + 6C)K.CT. + 6l/|3ra. (41)

[0 Opacr. kon — PACTSKEHME KOJIOHHBI MOJ, Paboyein HarpysKoii;

Oox.cr — CXKATUE KOMIOHHOIO CTakaHa noj paboyeit HarpysKkoid;
Oyar — BEMUMHA 3330pa B 30HE MaKCUMa/IbHOTO PacKpbITWS CThiKa 3a CUHeT U3rnéa

KOJ/IOHHbI 1 NONepevynHbI.

max o
BennunHa pPacKpbITUA CTblKa 5pacq ABMAETCA PE3yNibTaTOM BO3[ENCTBUA BCEX
CUNoBbIX (*)aKTOpOB, BO3HMKaWOLWMNX B Yy3ne KOﬂOHHa—FaVIKM—HOHEpEHMHa npu pa6o—

Yem Harpy>eHuu CTaHWHbI npecca. ECTeCTBEHHbLIM, NO3TOMY, ABNSAETCA NPeAnono-

S5 mex
XEHue, YTo COo3aHNE B Y3J1€ HaTAra A= pacy AACT YCU/INE 3aTAXKKNA T, obecneyn-

BalOLLIEE HEPACKPbITUE CTblKA MPY PaboYeM HarpyXXeHUW. Y3en KONOHHa—TalKu—

max
nonepedynHa, 3aTAHYTbI Ha BEJIMYNHY TEPMUYECKOIO YA/IMHEHNA A= pacu A0N-

YKeH paboTatb Npu paboyeit Harpyske 6e3 pacKpbITUSA CTbiKa MEXAY raiKoin KOJTIOHHbI

N NONEePeYNHON UK C BENNYMHOW 3a30pa, 6/IM3KOI K NpefenbHON BeNMUYnHe 3a30pa

5max
B 3aTAHYTOM CTbIKE O3 = 0,05 MM.

AT0 MpefnosioXkeHWe OblI0 MPOBEPEHO pPacYeTOM CTaHWH peasibHbIX Mpeccos. Pe-
max
3ynbTaTbl pacyeTa nokasaHbl B Tabsmue 4.1. KonoHHam 3afaBasics HaTar A = 5pacq,

MOSyYeHHbIA pacyeToM MOZENN, NOMHOCTbI MOLOBGHON HATYPHON KOHCTPYKLUMK MO
reoMeTpun N CXeMe Harpy>eHus. MatemaTnyeckass MoOAenb CTaHWHbI C 3aTAHYTbIMY

KO/IOHHaMI Harpy>aeTcs paboyeit CUION 1 onpeaenseTcs MakCMMasibHas BenMuMHa

max

PaCcKPbITWA 3aTAHYTOrO CThIKA MEX/y raiikoii U nonepeunHoin O, (Tabnuua 4.1,

cTtonbey, 4).

Pe3yanaTb|, npeacTaB/iIEHHLIE B CTO]'I6LI,e 4, NoKasbIBalOT, YTO AN nonepeynH

npeccos cunoii 20 MH, 53 MH n apxuTpasa npecca 70 MH 3a30pbl 05y B CTbIKO-
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MakcumasibHoe pacKpbIThe Oz 3aTAHYTLIX CTbIKOB MEXAY MOMEPeYnHOn 1 rankom

max

Tabnmua 4.1

o max o
KOMIOHHBI, 3aTAHYTOMN Ha BEMMUMHY Opacy , NPY PaBbouyeii Harpyske Ha KONMOHHY

Cwina npecca, . Make. | konpekt. | I2KC.
Ne | AnameTp rai- I;/zlaig; packp. sar. Beﬂﬁ)/ﬁ-ll/lHa PACKD. 3aT. ;a(?:)ifl?v'l
Y3na, K KONOHHbI, | smax CTBIKA | Smax CTbIKa, K
mecTo cTbika | Pacs MM smac gy | Cpace, MM gmax MM
1 2 3 4 5 6 7
20 MH,
D,.;.,, =480
1 ApXxunTpas 0,53 0,017 0,53 0,017 1,51
2 | OcHoBaHue 0,53 0,014 0,53 0,014 1,3
53 MH,
D,.;., =510
3 | Apxutpas 0,63 0,03 0,63 0,03 1,77
4 | Unnmegp | 0,61 0,03 0,61 0,03 1,53
70 MH,
D._.. =900
5 ApXxunTpas 1,062 0,045 1,062 0,045 1,6
6 | OcHoBaHue 0,97 0,052 1,1 0,048 1,66
100 MH,
D' =1270
7 ApxuTpas 1,088 0,078 1,2 0,049 2,0
8 | OcHoBaHue 1,085 0,074 1,2 0,049 2,2

BbIX CeYeHusX He npesocxoddt 0,05 mm. [Ans ocHoBaHmMs npecca cuno 70 MH, ap-
XWUTpaBa 1 0CHOBaHMs npecca cunoi 100 MH sennunHbl O,y npesbiwaoT 0,05 MM.
B atom cnyuyae ans nonepeynH npecca cvnoin 100 MH BbINOMHAETCS MOBTOPHbIN

5 max

3aT

pacyeT C yBEe/IMYEHHbIMI A, YTO AaeT BO3MOXXHOCTb BbIATN Ha 3HAYEHMe <0,05

mMmMm. B ctonbue 5 and y3nos 6, 7, 8 faHbl BeNMUYUHBI A NOCNe KOPPEKTUPOBKY, a B

CTONGLIE 6 COOTBETCTBYHOLLME 3HAUYEHNS! PACKPBITUS CThIKA Ogp MPU paboyem Ha-

rpy>keHuun. [Ana y3nos 6, 7, 8 nocne KOPPEKTUPOBKN A BeIMUMHA PaCKPbLITUA CTbIKa
max

Oy < 0,05 MM.
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Mocne npoBefeHNs pacyeTOB MeTOAOM MaTeMaTM4YecKoro mMoaenvMpoBaHus Obl-
N onpegeneHbl KOAPMUUMEHTLI 3aTSXKKM MO MPUHATON MeToAMKe. Pe3ynbTaTbl pac-
yeTa npeacTasneHbl B CTon6Ue 7 Tabnuupl 4.1. V13 Tabnuubl BUAHO, YTO TePMOYAIN-
HeHWe, HaeHHOe Mo NPUHATON MeToAMKe C Ko3thhmumeHTom 3aTsHkkn K = 1,3-1,5,
He [aeT BO3MOXXHOCTM CO34aTb YCU/ME 3aTsSHXKKK, obecneymrBaroLlee paboTy y3na Ko-
NOHHa-TanKun—norepeynHa 6e3 packpbITus CTbIKa.

BennumHa TepMnyeckoro yannHeHus A, obecneymsaroLlas HepackpbITue CTbiKa
B Y3/1e KOJIOHHa-rarKu-nornepeynHa, 3aBUCUT OT KOHCTPYKLUMW CTaHWHbI Mpecca W
[0/MKHA ONpeaensTbes No MeTOAMKE, NPeAN0XKEHHON B HACTOsLLe paboTe.

BennumHa Tepmmnyeckoro yanmHeHus, obecneuymsarollas 3afjaHHoOe ycunve 3a-
TSXKKM KOIOHHbI B MOMNepeynHe, UMeeT BUj

max

A= Cpacy + A, (4.2)

roe o ;r)?g: — CWI0Baa YacCTb TEPMUYECKOIO YA/ IMHEHWA, co3aatoLLian HaTar. Onpeje-
NAeTCA pacyeToM MeTOA40M MaTemMaTUYecKoro MoAeIMpoBaHNS.

A, — 4aCTb TEPMMYECKOrO YAJIMHEHMS, KOTOPas MAET Ha KOMMEHCaLMI0 nepemMeLLe-
HWI 3a cYeT (hopMOM3MEHEHNA (0OMATUA) KOHTAKTUPYIOLLMX NOBEPXHOCTEN U Heyu-
TEHHbIX 3a30POB.

B nNpuHATBIX METOAMKaxX pacyeTa TEPMOYA/IMHEHUS BeNMumHa notepb A, He
BbIUMCNSAETCA, a NPUHUMaETCA paBHO 0,4 MM.

B obLiem cnyyae ans 060CHOBaHHOW OLEHKN Ap HEO6XOAMM BEPOATHOCTHbIN
nogxon. Ho MoLLHbIe rMapaBaMyecKkne npecchbl ABAAKTCA YHUKAIbHbIMU MallnHamn
eANHNYHOIO UCMOMHEHWSA U MOTYT COAepXKaTb 0COBEHHOCTU M3rOTOBMIEHUS, Pe3y/lb-
TaTbl KOTOPbIX HE YK/1aAblBatOTCA B 0OLLEMALLNHOCTPOUTE/bHbIE CTATUCTUYECKUE 3a-
KOHOMepPHOCTW. [0 pe3ynbTartaM >Ke KOHTPONA 3aTAXKM OA4HOro npecca, y4mTbiBas
Heo6X0AMMOCTb KOHTPONA B TeyeHue A/INTENbHOr0 CpoKa 3KCrnayaTauun, YCTaHo-
BUTb Takue 3aKOHOMEPHOCTM HEBO3MOXXHO. TakXKe NpakKTUYeCKN HEBO3MOXHO B Lie-
XOBbIX YC/TIOBUAX U3MEPUTb OTKNOHeHNs nopsagka 0,1 — 0,15 mm (B npegenax gonyc-
KOB Ha U3roTOB/IEHME) OT HOMUHaA/IbHBLIX Pa3MepPOB fAeTaneid, rabapunTbl KOTOPbIX [0C-
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TUraloT [JeCATKOB METPOB, @ MacCbl MOTYT MpeBbIWaTb COTHN TOHH. Pa3nuuve Benu-
YUAH MPUHATBIX N (PAKTUYECKMX MOTEPb TEPMUYECKOro YAMHEHUS MOXET AaTb
OLINOKY Npv onpeaeneHny Hatsira KOMOHHbI B MONEpeynHe, B pesynbTaTe KOTOPOU
yCUNMe 3aTSXKKN 0Ka3blBAETCA HEAOCTAaTOYHbIM UM NOMHOCTLIO OTCYTCTBYET.

Bbixof 13 CO34aBLUENCS CUTYaLMKN 3aKNH0YaeTCs B pa3paboTke TEXHOMOMMK On-
pefeneHns napameTpoB 3aTsXKKKW, MO3BOMSAIOLLEN NEPEBECTU UX KOMMYECTBEHHbIE
OLEHKN M3 KaTeropum BePOATHOCTHbLIX B KATErOpUO AeTePMUHUPOBaHHLIX. Takas
TEXHONOrNs A0MKHA JaTb BNOMHe ONpeaeneHHYH0 BeNNUnHY notepb A, ANs Kakaoro
KOHKPETHOro y3na. B KayecTBe OCHOBbl TaKO TEXHO/IOTMN MUCMOMNb3YEM METOAMKY
onpefeneHnss Heo6XxoAMMOro TePMOYA/IMHEHNS, pa3paboTaHHYO ANA UCCNefoBaHuS
mMaTeMaTUYecKUX Mofesneil y3noB KOMoOHHa—rankm—norepeynHa.

[MepBbIM 3TaroM SBNSETCA X0M04Has 3aTsHKKa KOJIOHH B COOTBETCTBUU C UHCT-
PYKUMSMK 3aBofa-u3rotosutend. [Ans obecneyeHus 605ee NAOTHOrO KOHTaKTa CO-
NPSHXKEHHbIX NOBEPXHOCTEN pa3paboTaHO cneumanbHOe YCTPOIMCTBO A8 3aKpy4lnBa-
HWA raek KOMOHH. B y3ne ocTaloTcs BO3MOXHbIe noTepu (puc. 4.3, a)

An = Dyap + Dy, (4.3)
rae Dyap = Lot Dy

Dgy, = DAz +A,.

Ha BTOpOM 3Tane Mpecc Harpy>aetcs pabouyeirt CUIOW M 3aMepsieTcs MaKCu-
Ma/lbHbIV 3a30p MeX/y raikoi 1 nonepeyvmHoit (puc. 4.3, 6).

Mon aeicTBMEM pabouelt Harpy3Kn B 30HE BHELLIHEW FaKun ycTpaHsaeTcs NodT B
pesbbe, NPOUCXOAAT OOMSITME KOHTaKTHbIX MOBEPXHOCTEN U Aedhopmaumn BUMTKOB
pe3bObl, 06MATVE NMOBEPXHOCTEN KOHTaKTa NnonepeunHsl 1 raiku. HenssecTHble pa-
Hee NoTepy Ha BHELHMX KOHTaKTHbLIX MOBEPXHOCTAX 1 B pe3bbe A,y peannsytorcs

KaK 4acTb 3aMepPEHHOr0 MakCMMa/lbHOro 3a30pa MexX/y NMOMepeynHoi 1 BHYTPEHHEN

raKom.
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Puc.4.3. Cxema notepb TePMNYECKOT0 YAJIMHEHWA NPU 3aTAXKKe y3na
KO/IOHHa—Trainkn—nornepeynHa:

a) locne X0NoAHOM 3aTSXKKM raek B AeTansx y3na oCTatoTCs:

Dpap = D1+ — NOTEPK, BbI3BAHHbIE 0OMSATMEM KOHTAKTHBIX NOBEPXHOCTEN raiiku 1
nonepeyrHbl, NopTamMm 1 gedopmaumeri pe3bbbl B 30He HaPY>XHON Fanku;

Dy = Az +A, — NOTEPU, BbI3BaHHbIE 0OMATMEM KOHTAKTHbIX MOBEPXHOCTEN ranku v
nonepeyrHbl, NodraMmm 1 gedopmaumeit pe3bbbl B 30He BHYTPEHHEN rarKu;

6) Mpun Harpy>keHnK npecca nocne X0N04HON 3aTAXKKM raek B feTanax yana:

Dpap = A=A, =0 —N0Tepun B 30He HAPYXKHOIA raiiki BbIbUpatoTCs;
Agy = Az +A,— NOTEPU B 30He BHYTPEHHEN rankn oCTaroTCs.

Sy = Drap + Fpace (4.4)

max o o
BennunHa ©pacy ABNAETCA AETEPMUHUPOBAHHOW BENNYNHOU, UMEET OAHO 3Ha-

YeHWe ANs BCeX Y3M0B KaK/0M norepednHbl 1 TOUHO onpeaensieTcs MeToioM MmaTe-

MaTUYecKoro mogenvposaHus. Mepenuiwem (4.4) B BUAE
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— 5max 5max (45)

AHap savep — © pacu

max
3amep 3a30pa  Ogpye, MPOM3BOAMTCA [NA  K&KAOMO Y3fa  KOJOH-

Ha—raliKn—nonepeymHa Kaxkaou nornepeyrHbl U OTpakaeT 0COBEHHOCTM reoMeTpuN,
TEXHOOMNKO0 M3TOTOB/IEHNA N MOHTaXa AeTanell MMeHHO 3Toro y3na. Mostomy op-
Mysia (4.5) No3BONAET BMOSIHE ONPEAE/EHHO (AeTePMUHMPOBAHO) HaiiTh noTepu Ay,
TEPMUYECKOI0 YAMHEHNSA B 30He BHELLHeN rainku, KOTopble paHee BXOAWIN B KaTe-
ropuio BePOATHOCTHbIX. CriefoBaTe/IbHO, YNCNO CyYaHbIX ()aKTOPOB, COCTaB/IsA0-
Wwnx notepn An (BblpaxkeHne 4.3), yMEHbLLAETCS, B KaTeropum BepOSTHOCTHBLIX OC-
TatoTCs TONbKO NoTepu Agy B 30HE BHYTPEHHEN raiiku.

Ho BHYTpeHHSS 1 BHELUHSASA pe3bbbl KOTIOHHbI Hape3atoTCA Ha OAHOM CTaHKe C
OAHOV YCTaHOBKM, Pe3b0Obl raek Hape3atoTca Ha CTaHKax ¢ NMPOorpaMMHbIM YACI0BbIM
yrpaBfieHVeM 1 YKNaAblBatOTCA B Ha3Ha4YeHHOe Noje A0MnycKoB. [Na Kaxaoro Ko-
JIOHHOrO CTakaHa MornepeynHbl Of4MHAKOBbI YCNOBMS 06pPabOTKM BHYTPEHHUX W
BHELLHMX MOBEPXHOCTEN NOMepeyYnHbl B 30HE KOHTaKTa C raikaMu KONIOHHbl. CKa-
3aHHOe BblLle MO3BO/ISIET BBECTU 06OCHOBAHHOE AOMYLLEHNE O TOM, YTO B KaXKAOM
y3/1e NOTEPW B 30HE BHYTPEHHNX raek He NPEBbLILIAKT NOTEPb B 30HE HAPY>KHbIX Faek
N NpUHATL A gy = A g

Torga cymMMapHble NMOTEPU B KaXXAOM 3aTAr1MBaeMOM Y3fne, BBOAUMbIE B pacyeT
TEPMUYECKOr0 YA/IMHEHUS, BYAYT onpeaensTbCa 3aBUCUMOCTbIO:

An=A0gy+ A pap=2 A g (4.6)

[ns KaKaoro ysna KonoHHa—raliku—nonepeunHa TepMUYeckoe yanuHeHne A

KOMOHHbI, HEOOX0AUMOe A8 CO3[aHWNS 3afaHHOr0 YCUANSA 3aTSHKKWU, ByaeT MMeTb

CBOe 3Ha4deHue.
max max
A= 5pacq + A, =2 53a|v|ep - 5;1?:); (4.7)
PaCCMOTDEHHaﬂ BbiLLIE TEXHOJIOMNSA 06ecneveHns HeO6XO,U||/||V|0rO YCUNNA 3aTAXK-

KW KOJ1IOHH, BO-NEPBbIX, YYNUTbIBAET 0COBGEHHOCTU KOHCTPYKLUNAN A yCﬂOBVIﬁ Harpyxe-

HWS1 KaXKA0ro KOHKPETHOrO Y3/a KONMOHHa—Taliku—nonepeunHa. Bo-BTopbIX, NepeBo-
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ANT BO3MOXXHbIE MOTEPU TEPMUYECKOTO YAJIMHEHNSA U3 KATEropun BEPOATHOCTHLIX B
KaTeropuio AeTepMMHMPOBaHHbLIX. Ha nocnefHem 3tane npou3BOAUTCA HarpeB KO-
NOHHBI N 3aTAXKKA C HE0OXOANMBIM TEPMUYECKUM YAMHEHVEM.

B nepuog ¢ 2000 r. no 2004 r. no NpeanoXeHHON TEXHOMOrMM OCYLLECTB/IEHA
3aTsHKKa KONoHH 15 npeccos cunoin ot 20 MH go 200 MH. Hwxe npvBefeHbl 3aBO-
[bl, HA KOTOPbIX YCTAaHOB/EHbI MPECCHI, CK/a U Ha3HaYeHve npecca.

5.3.1. UensbuHckuii Tpyb6onpokaTHbI 3aBog, 2000 T.

[Ba npecca cunoi 200 MH ansi oKoH4YaTe/lbHOW (hOpMOBKKM Tpy6 AmameTpom 520 —
1220 mm,

5.3.2. H/XKHeTarnnbCKnin MeTanyprmyeckmin KoméuHar, 2000 .

Mpeccbl cunoit 30, 32 1 70 MH B IMHUK NPOM3BOACTBA XXeNe3HOA0POXHbIX KOJeC.

5.3.3. BbIKCYHCKMI1 MeTannypruyecknii. KoméumHar, 2000 r.

Mpeccobl cunoi 20, 35, 50 1 100 MH B IMHUM NPOM3BOACTBA YKEE3HOA0POXHbIX KO-
nec

5.3.4. bpaTCKuiA LeNntN03HO-KapTOHHbIA KOM6UHaT, 2002 T.

Tpu npecca cunoin 53 MH B IMHUAX NPON3BOACTBA APEBECHOBONOKHUCTbIX MNT.

5.3.5. ApxaHrenbCKom Liens103H0-6ymMarkHOM KombumHaTte, 2000 T,

Mpecc cunoin 40 MH B IMHUK NPON3BOACTBA APEBECHOBOIOKHUCTbIX NJINT.
5.3.5. Jlecocnbupckuii gepeBoobpabatbiBatomnin KomouHar, 2004 .
[Ba npecca cunoit 53 MH B IMHKSAX NPON3BOACTBA APEBECHOBOIOKHUCTBIX MJIUT.

Mocne neprofa aKcnayaraumm, COCTaBUBLLENO A/1F PasHbIX MPeccoB OT 2 NeT [0

5 NeT, PaCKpbITUA CTbIKOB HE BbISAB/IEHO.
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O6Lme BbIBOALI NO paboTe
1. PaspyLUeHNa KOMIOHH COCTaBNAKT O4HY M3 CaMblX MHOFOUYUC/IEHHbIX TPYMM OTKa-
30B 6a30BbIX feTasnel MOWHbIX rMApPaB/IMYecKUX NpPeccoB. B CBA3W CO CNOXHOCTbIO
KOH CTPYKLMW W YCNOBMIA paboTbl Y3/10B KO/IOHHa-rarku-nonepeunHa aas paspy-
LLEHHbIX KO/IOHH He YCTaHaB/IMBa/IMCb KO/IMYECTBEHHbIE 3aBMCUMOCTU, CBA3bIBAIO-
LLie NPOYHOCTb MaTepuasia KOOHH C KOHCTPYKLMEN 6a30BbIX AeTasieil 1 yCNoBUAMMA
akcnnyaTaumun. OnpeaeneHne NPUUYNH paspyLLIEHNA OrpaHNYMBAIOCh KOHCTaTaumeln
YCTa/I0CTHOr0 Xapakrepa paspyLLeHus.
2. Ha ocHOBaHWM pe3ynbTaToB BbIMO/IHEHHBIX UCCNeL0BaHWNA YCTAHOBNEHO, YTO MNpK-
YMHOWN paspyLLEHNS KOMOHH ABNSAETCS YMEHbLUEHWE WX NOSHOe OTCYTCTBWE NpejBa-
PUTENbHOW 3aTSHXKKM KOMIOHH B MonepeynHax. B NpuvHATLIX MeToAMKax pacyeTa He
YUTeHbl MOTEPUN YCUNA 3aTSHXKKK, 00YC/TOB/IEHHbIE KOHCTPYKTMBHbLIMI 0COBEHHOCTS-
MW Pa3/IYHbIX TUMOB NOMEPEYMH N BEPOSTHOCTHBLIM Pa3bpocom pa3MepoB feTaneli B
npesenax LOMycKOB.
3. Pa3zpaboTaHa TeXHOMOrNA TePMO3aTHKKM KOMMOHH MOLLHbIX MMAPaBANYecKux npec-
COB, B KOTOPOW

— TepMOYA/IMHEHWSA, 00YC/OB/EHHbIE KOHCTPYKTUBHLIMM OCOOGEHHOCTAMWU pas-
NNYHBIX TUNOB NOMEPeYMH, YY4UTLIBAKOTCA TEOPETUYECKMN METOLOM MaTeMaTUUeCcKoro
MOZeNIMPOBaHNS;

— TepMOYA/IMHEHWS, 00YCNOBNEHHbIE CTATUCTUYECKUM Pa3bpocoM pasmeposB fe-
Tasfen B npegenax A0MNycKoB, nepeBefeHbl U3 KaTeropuy BePOSTHOCTHLIX B KaTero-
pVI0 AeTEePMUHMPOBaHHbIX.

[ns KaXKAoro ysna KO/IOHHa—TaliKu—ronepeynHa 4aeTcs BroJsiHe onpeaeneHHas
Be/IMYMHA TEPMUYECKOr0 YANMHEHWS, CBS3aHHas ¢ AedopmaumsMn getaneid U KOH-
TaKTUPYHOLLMX MOBEPXHOCTEN MMEHHO 3TOrO Y3/1a.

4. B nepuog ¢ 2000 r. no 2004 r. no npeanoXeHHOW MeTOAMKE OCYLLEeCTB/IEHA 3a-
TSHKKa KONOHH 15 npeccos cunoin ot 20 MH go 200 MH. lMocne neproga akcnyara-
L1, COCTaBMBLLIETO A/1A Pa3/IMYHbIX MPeccoB 0T 1 roga Ao 5 NeT; BCe Y3/1bl KOJIOHHa—

FaﬁKM—HOHEpeqMHa pa60Tan|/| B MPOEKTHOM PEXNME.
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