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TepMuHBI, OnTpeneneHus

KOMIUIEKT TEXHOJIOrHYECKOW JIOKYMEHTAalMu — COBOKYIIHOCTh KOMILIEKTOB
JIOKYMEHTOB TEXHOJIOMHYECKUX [POLECCOB U OTACIBHBIX JOKYMEHTOB, HEOOXOIUMBIX H
IIOCTATOYHBIX IS BBINOJIHEHUS TEXHOJIOIMMYECKUX IIPOLIECCOB IIPH H3TOTOBJICHUHM H
PEMOHTE H3IE/HA HIIH €r0 COCTABHBIX YaCTEH.

[Ipenper — TOTOBBIA A mepepabOTKH INPOAYKT IPEABAPHTEIbHOM IPOIMHTKH
CBSI3YIOIIHUM YIIPOYHSOIHX MaTepHallOB TKAHOM U HETKAHOH CTPYKTYPEI.

[lomuMepHBIN KOMIIO3UMLMOHHBIM MaTepHall — MaTepuall KOHCTPYKUMOHHOTO
Ha3HAYEHMs, COCTOSIIMH M3 BHICOKOMPOYHBIX (Cpe/He- UM BbICOKOMOIY/IBHBIX) BOJIOKOH
(HaIOIHUTENS) U MTOJTUMEPHOM MAaTPHIIBI (OTBEPIKACHHOTO CBA3YIOLIEr0) — FE€TEPOTEeHHBIH
MaTepuas, UMErIHA KaKk MUHUMYM JIBE CAMOCTOSITENBHEIX (ha3bl — MOTMMEPHYIO MaTPHILY
¥ apMHPYIOIIIHAE 3JIEMEHTRI, & TaKKe Mex(azHbIA cI10M.

Cxema apMHpOBaHHUS — IIOCIENOBATEIILHOCTh OPHEHTALMH CJIOCB apMHUPYIOILIECTO
HamonuuTensd B [IKM oTHOCHTENBHO TPpEXMEPHOHN CUCTEMBI KOOPAHHAT.
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[IEPEYEHb COKPAILIEHUI 1 OBO3HAYEHUIA

JUHAMHYECKHHM MEXaHWUUeCKUM aHAIU3aTop
JTMHAMHYECKHI MeXaHHYeCKHH aHaln3
KOHCTPYKTOpCKas JOKYMEeHTAIUs
KOMIIPECCOP HU3KOIrO JIaBIeHUS
KOHCTPYKTUBHO IOJJ00HBIN 3/1EMEHT
MaJIOLMKJIOBas yCTAIOCTh

TTOJTUMEPHBIH KOMIIO3UIIMOHHBIN MaTepHal
pabouyas Jionarka
TepMOrpaBUMETPUYECKUM aHAIU3
TEXHUYECKOEC 3a/laHHC

TeMIIepaTypHBIH KO3 PHUITHMEHT TUHEHHOTO pacllIUPEHHS
TepMOMEXaHMYECKUM aHAIN3aTop
TEXHHYECKHE YCIIOBHUS
(GH3MKO-MEXaHUYECKHE XapaKTePHCTHKH

(U3UKO-XUMHYECKUE XapaKTePUCTUKH



BBenenue

B npomecce paGorbl Han (opMupoBaHMeM 00/MKa MEPCIEKTUBHOIO JBUIaTelid
Gonpmo# Tarw B auanasone 20...50 Tc s cemeiicTBa  IIMPOKO(MHO3EIDKHBIX
JaTbHEMArHCTPATILHBIX CAMOJIETOB OINpeeNeHbl KIIF0UEBbIC TEXHOIOIMH, 0€3 KOTOpbIX
obecriedenne TpeOyeMBIX ITapaMeTPOB ABUraTels ObU10 OBl HEBO3MOXKHO.

OmHOM W3 OCHOBHBIX TEXHOJIOIMI /I TepCIeKTHBHOTO [BHTatels BblOpaHa
texnosorus cosganus PJ1 sentrsropa w3 IIKM. [lanHasi TeXHOIOTHS SBIIAETCS KIIFOYE€BOH
KpUTHUECKOH TexHosorued Nel, KoTopas onpeesseT KOHKYPEHTOCIIOCOOHOCTh ABUTaTeNs
Ha MMPOBOM pbiHKe. Tak Kak COCTOATENBHOCTh JaHHOH TEXHOJIOIHH Ha MPAMYIO BIIMAET Ha
MacCOBBIE M TOIUTMBHBIE XaPAKTEPHUCTHKH JBUTATENIS B L[EJIOM, 8 HMEHHO:

—  YpOBEHb a’pOJMHAMUYECKHX XAPAKTEPUCTHK BEHTHUIIATOPHOH CTYNEHA B
3HAYMTEIHHOM CTENEHH BIMSAET HA TOIUTHBHYIO 3()()eKTUBHOCTD JABHUTATElIS,

— I[pUMeHeHHE B KOHCTPYKLMH JIONATKH KOMITO3HIIMOHHBIX MAaTepUAJIOB BIIMACT Ha
CHIKEHHUE MACChl KaK CaMOM JIONATKH, TaK U Y3JI0B IBHraTelisd, TAKHX KaK IHUCK, Bajl, KOPILYC
BeHTHIATOpa. TaKkke HEOGXOAMMO YUHUTHIBATE, uTO Npu obpeiBe PJI BenTHnsTOpa 13 [IKM
Harpy3Ka Ha JBHraTelb HHKE 10 CPaBHEHHIO ¢ Harpy3koi npu o6peiBe PJI BeHTHIsATOPA H3
TUTAHOBOT'O CIUIaBa, CJIEIOBATEIbHO, Macca ONOpPbl BCHTHIATOpPA, MPOMEKYTOYHOI'O
kopiyca u octanbHeiX [{CE onpenensionmx CUIoByro CXeMy IBUTATENs CHHKACTCA.

Paspabotka PJI Bemtwistopa u3 IIKM sBnseTcs KOMIUIEKCHOH —3ajaded,
BKIIIOUaromee B cebsg pa3paboTKy KOHCTPYKLHH, TEXHOJOIHM W OpPraHH3aLHIo
npou3BOACTBA. JlaHHbIC 3aJa4il HEPa3phIBHEI H HE MOTYT PEIIaThCs CaMOCTOATEIIBHO.

1 Ileas paboTsl

[{enbio JaHHOM pabOThI ABJISAETCA:

— Omnpenenesyue  TEXHOJOIHHM ~ M3TOTOBIEHUS € YY€TOM  MMCHOLIHXCH
IPOM3BOACTBEHHBIX MOLIHOCTEN HA TeppuTOpHH PD;

— PaspaGorka aspomexanuyeckoro npoekta PJI Bentunaropa us [IKM c yuetom

TEXHOJIOTMH U3rOTOBJICHMS;
— TIlopteepknenue paborocnocooHocTH PJI BenTunsitopa us ITIKM.

2  AKTyaJbHOCTBH PabOTHI

[Tpumenenne [1IKM /U4 aBHAlMOHHBIX JBHTaTellell HOBOrO IMOKOJIEHHS SBJIACTCSH
KJIIOUEBBIM M OCHOBHBIM HAaIIPaBJICHHEM, TTO3BOJIAIONICE KapAUHAIBHO CHU3UTE BEC U3/IE/IHI
C COXpaHeHHeM TpeOyeMOil MPOYHOCTH, a 3HAUHUT MOBBICHTH TOIUTMBHYIO 3()(EKTHBHOCTH
CaMOJIETOB U YBEJIHYHTH IIOJIE3HYIO HATPY3KY.

Brespenre B KOHCTpyKumio asuaimonHoro neurartens PJI sentungropa uz ITKM
ABJIAETCA KIIOYEBOH KPHUTHYECKOW TexHoimorued Nel, Tak Kak HMMEET KyMYJISTHBHBIH



3¢ dekT HAa MacCcOBBIE XapaKTepHCTUKH IBHIaTelld B IIEJIOM B CTOPOHY CHIDKEHHS BCeX
OCHOBHBIX CHJIOBBIX Y3JIOB.

Ha ceroaHsimHui neHb, Momo0HOH TexHosoruei mirotonenus PJI BenTunsropa
(paboTocriocobHOI U MPUMEHAEMOH B ceprH) 00JIa/laeT JIMib OJMH MHPOBOW I'MI'aHT —
General Electric, KOTOpbIif CBOH TYTh MO CO3/aHUIO JIONATOK BEHTHIISITOPA OIBITHOIO
JIBATATENs C BBICOKOM CTENEHBIO NBYXKOHTYPOCTH M3 YIUICIUIACTHKA Hadan ¢ 1963 rona.
Camo BHEIPECHUC KOMIIO3UTHLIX JIOMMATOK BCHTHUIIATOPA B cd)epy KOMMGp'—I@CKOﬁ dBHAIlUH
npom3onuto B 1990-x rogax, xorga General Electric ycTaHOBMIa MX HA IEpBbIE MOIEIH
nsurareneir GE-90.

Ha poccuiickoM phIHKE aBHAIIMOHHOH NPOAYKLHMH KOMIIO3HIIMOHHBIE MaTepUasibl
IPUMEHAIOTCSA JIMIIb B KOHCTPYKUUHM CTATOPHBIX [I€TAJIEH, HMEIOIMX KOHCTPYKTHB
000JI0YKH, a TakKe 3BYKOIOIJomarommx manenei. [IpuMeHeHHe KOMIIO3HIIMOHHEIE
MaTepHAIBl B POTOPHBIX JeTalsAX (BBICOKOHATPY)KEHHBIX) SIBJISIETCS HOBBIM HallpaBJIEHHEM
IUIS OT€YECTBEHHOH aBHAIIMOHHOW MPOMBIIUIEHHOCTH.

BriepBeie Ha BBICOKOM TEXHHYECKOM YPOBHE pelIeHa 3aJada II0 CO3[aHHIO
KOHCTPYKTOPCKO-TEXHONMOTHYecKol cxeMbl m3rotoBienus PJI Bentmnaropa us ITKM.
Pa3pabGorana He Tombko koHcTpykuusi PJI Bentunsropa us IIKM, Ho u TexHomorus,
KOTOpas onpeaensia KOHCTPYKTHB JIOMATKH.

Bnepseie B mnpaktuke paborel ¢ [IKM and uccieoBaHHd MaTepyanoB H
MOZEIMPOBAHHS TEXHOJIOIMYECKOr0 MPOLECCa CTAIM MIUPOKO IPUMEHITLCS COBPEMEHHbIE
meTonbl TepMmoxumudeckoro anaymsza (JCK, JIMA, TMA, TI'A), nossonstomme
OTIpe/IeNISITh CBOMCTBA MaTepyasia Ipyu OHOBPEMEHHOM TEPMUYECKOM U MEXAaHHYECKOM (B
TOM YHCIIE IIUKITMIECKOM ) BO3IeHCTBUH (pacTsHKeHue, CxKaTue, CABUI, H3rul, IeHeTpalus).

[TIpoBeaeHO MoOJeNMpOBaHUe IMOJUMMEPHU3ALMH  YIJICIUIACTHKOB C Ppas3iIMYHBIMH
cXeMaMH apMHpPOBaHUs ¢ BepuUKaliei pacueToB 110 pe3y/ibTaTaM HaTypPHBIX HCIIBITAHHH.

Takum oOpa3om crenyeT OTMETHTH CleAyloIIee:

1. Bce paboThl, cBA3aHHBIE C pa3zpabOTKON KOHCTPYKTUBHO-TEXHOJIOIHYECKOH
cxembl wu3rotoBnenus PJI Bentunstopa wn3 I[IKM no mnpenperoBoil TexXHOIOTHH,
BBIIOJIHAKOTCA BIEepBble Kak id npeanpuatuid OJK, Tak u gnda  poccuiickoi
IPOMBIILIEHHOCTH.

2 [IpuHIMIIHATEHAS HOBH3HA U aKTYaJIbHOCTh B MMOAXOAAX K MPOEKTHPOBAHUIO U
pa3paboTke TEXHOJIOTHI OTMEUACTCA B CIEAYIOIIEM:

= pa3paboTka [penperoB yriemjacTUKOB C MPUHUMNHAIBHO HOBBIMH
CBOMCTBAMHU M KOMIIOHEHTHOH 0a30M;

= oTpaboTrka ¢GOpMOBaHUS TOJICTOCTEHHBLIX M3Aenui TommuHON 1o 80 MM u
BBIOOD TEMIIEPATYPHOTO peKMMa OTBEPKICHMS JIONATKH, UMEIOIIEH NIEpEMEHHBIE 110 [IIMHE
TOJILIMHBI B 3aMKOBOM U II€PbEBON 4aCTH;

i BHEJIPEHHE B TIPAKTHKY aHalIM3a MaTepHaJioB M OTPabOTKH TEXHOJIOTHHU
MeTO0B TepMoxuMuyeckoro ananusa (JAMA, JICK, TMA, TT'A);



- TexHonoruyeckas cxema c¢opmoBanusi PJI Bentunsaropa IIKM B 3akpbiToH
npecc-popMe Ui TIOMydEHHs B OCHACTKE OKOHYATENLHOM TIeOMETPHUECKOH (OpMBI
W3JIeNTUs C JIBYXCT/IMMHBIM CMBIKAaHMEM, a TAK)XE CHCTEMOH HE3aBHCHUMBIX I1yaHCOHOB,
VUUTHIBAOIINX CIIOKHYI T€OMETPHIO B OOJIBLIYIO «KPYTKY» JIOIATKH.

- CO3/IaHME CIIELMATM3MPOBAHHOTO MTPOU3BOACTBEHHOrO yuacTka Ha 6ase HOL]
AKT IMTHUITY nns wsrorosnenus PJI seatunsropa u3 [IKM no npenperoBoi TEXHOIOI UK,

= BBEICHHE B IIPAKTMKY IIPOEKTUPOBAaHMA METOJMKM pacueTa Ipolecca
MONIMMEPU3ALMH M3/Ie/IHsI U ero KOpoO/IeHUs Ha OCHOBE ITaKeTa Ansys.

3 Kparkoe onucanue paboThbl

Paszpa6otka PJI BentTmisropa u3 IIKM — 3To cnokHas KOMIUIEKCHas 3ajaya,
TpeOyrolasi pelleHus TaKUX BONPOCOB, KAK adpoAMHAMHKa, MPOYHOCTh, TEXHOJIOTHA H
OpraHM3aLMs NPOM3BOJICTBA. PelieHre COBOKYITHOCTH YKa3HBIX BOIIPOCOB O0BeANHAETCS B
«Pa3paboTKy KOHCTPYKTHBHO-TEXHOJIOTHYECKOM CXeMBI U3roToBNIeHHs PJI BeHTHIIATOpA U3
[TKM».

B kauecTBe NMPOTOTUIA-IEMOHCTPATOPAa KOHCTPYKTHBHO-TEXHOJOTHYECKON CXEMbI
nsrotosnenuss PJI Bentwistopa u3 IIKM npunsara PJI BenTunaTropa B pasMepHOCTH
asurarens I1/1-14. OcHOBHOH NpHYMHOM BbIOOpa SBJISAETCA HaJIM4YWe [ABUrarelis, Ha
KOTOPOM BO3MOXHO IIPOJIEMOHCTPHPOBATH IAHHYIO TEXHOJIOTHIO.

OcHOBHBIMH TpeOOBaHUAMHM K IIPOTOTHILY-AEMOHCTPATOPY ABJISIOTCS:

— HHTerpauus B cyuecTByrommii asurareins [1/]-14;

— obecrnedyeHne a3poTMHAMMYECKUX H IIPOYHOCTHBIX I1ApaMETPOB.

3.1 Paspaborka koHcTpykTHBHOTO 0Gnuka PJI Bentunsropa u3 IIKM.

B xauectBe aHanora npunsaTta nonas PJI BenTunsTopa M3 TMTaHOBOrO ciiasa BT6
aeuratens [1/1-14.

Jlist IPOYHOCTHOTO IPOEKTHPOBaHUs (onpeaeneHus kputepues) PJI BenTunstopa us
[TKM, a Take Moc/eayioero noaTsepxkaenus (Bepudukayn) BbIIOTHEHBI CIIEIYIOIIEe
padboThI:

— npoBenenbl ucnbiTanus KIID 3amka PJI BeHTHisATOpa M3 CYIIECTBYROIIUX
YIJIEIJIaCTUKOB U BHOBb pa3pa0OTaHHbIX HA CTATHYCCKYIO IMPOYHOCTh M MaJIOLHUKIOBYIO
yCTaJIOCTh;

— mupoBenensl ucnbitanud KIID mepa PJI BenTmiATOpa H3 CYIIECTBYIOLIHX
VINIEIUIACTUKOB ¢ THUTAHOBOH BXOJHOH KPOMKOM Ha CTOMKOCTH K IIONAJIaHHIo
[IOCTOPOHHUMH IIpeIMETaMu (Tpa, TBepIoe TeI0, UMUTATOp OMOMACChI);

— pazpabotansl pacyeTHble Momenu KIID Ha ocHoBe C/IOMCTOM KOHEYHO-
3NIEMEHTHOH MOJIENH, TI€ TOJIIMHA JJIEMEHTa paBHa TOJIHUHE cliosd. BreimonHeHa cepus
pacdeToB 11 BEpUPHUKALMYA paCYCTHOH MOJEIIH;



— Ha OCHOBaHWW BepU(HMIMPOBAHHOM pacyeTtHoM Mmopenu KIID paspaborana
CIIOMCTasg KOHECYHO-3IeMeHTHas Mojelib PJI BeHTHIISATOpa cOCTOAIAA M3 N-TO KOJIHYECTBA
CII0€B, IOBTOPAIOLIMX KaKAbIH cyioH onaTku. Kakaprii crolt mMeeT CBOIO reOMETPHIO, CBOE
HAaMpaBJIeHHe U CBOMCTBA ONpeelIeHHOI0 MaTepHala;

—  BBINOJIHEHEI pacuéThl HA 3a0poc KpymHOi nTuisl (Maccoi 1,85 kru 2.75 kr) B PJI
BeHTUsATOpa 13 [TKM.

YuuteiBag TeXHoJIormueckue ocobennoctd wusrortosienus JICE w3 IIKM u
pe3ynpTaTbl MPOBCACHHBIX Mcnbitanuii Ha KIID PJI  Bentwnstopa w3 IIKM,
KOHCTPYKTHBHBINA 00/uka PJI Bentunaropa m3 ITKM oTHOCHTENBHO aHATIOra W3MEHeH, a
HMMEHHO:

— HW3MEHEHBI YIJIbl BXOJa U BBIXO/A, XOp/a, TOIIIUHGI Npoduns, popMa BXOIHBIX
KPOMOK TIO BBICOTE;

— wu3MeHeHa ¢QopMa 3aMKa JomaTkd. KpuUBONWMHEHHBIA 3aMOK H3MeHeH Ha
NpAMOJIMHCHHBIA. Y Be/ln4eHa JJIMHA 3aMKa.

B pesyibrare 1aHHBIX KOHCTPYKTUBHbBIX U3MEHEHHH aspoMeXaHHIecKuit poekT PJI
BeHTHIIATOpa U3 [IKM momydun cnenyromue XapaKTepHUCTHKH:

— yposeHb pacdetHoro KIIJ/l BeHTHIssTOpHOM cTynenu B ipenenax T3;

— Macca PJI BerTunaTopa cHmwkena Ha 22 npoueHTa;

— pacuy€rHble a3poauHaMuyeckue napamerpsl KH/] He yXyameHsr;

— MHUHHMMAIBHBIA 3aI1ac MPOYHOCTH IO PACCIIOCHHIO HMEET MECTO B KOPHEBOM
CEYCHHH Ha BXOJHOH KPOMKE H YIOBIIETBOPAET TpeOOBaHUSAM HOPM MPOYHOCTH;

— ¢ yderom ucneltanuii KI1D 3amxa ma MLLY B PJI BenTHNsITOpa HampsiKeHHS
CHHDKEHBI /IO YPOBHSI 00€CIIeYMBAIOILErO YCTAJOCTHYIO MPOYHOCTh TpeOyeMoro IuKia
«B3ner-nocankay;

— OTCTPOCHA OT ONACHBIX PE30HAHCHBIX PEKUMOB B paboueM auamazone. Kpome
Toro, mna PJI BeHTHATOpa BBIIONHSETCS KPUTEPHH IO TMPEIOTBPALICHHIO M3THOHO-
KPYTHJIBHBIX aBTOKOJICOaHMH, a HMEHHO HeJOolylleHne COMMKEHHS COOCTBEHHBIX YaCTOT
10 U3ruOHOM U KpyTUIBHOM hopMaM KosneGaHuii B pabodeM nuanaszoHe paboThl JBUraTeNs;

— BBINOJIHCHA ONTHMM3ALHUS F€OMETPHH TUTAHOBOM BXOIHOM KPOMKH C ILIEIIBIO
ofecreueHns IPOIHOCTH MPH NONAJAHHK I'pajia JuaMeTpoM 50 MM.

3.2 TexHOI0rus U3roToBJIEHUS

[Iposenen yiMTepaTypHBIH M TIATCHTHBIH AaHAM3 BAPUMAHTOB M3roTOBNeHHA PJI
BeHTHIIsAiTOpa U3 [IKM y komkypenta — kommanuu GE. Omnpenenensl npuMeHseMble
CrIOCOObI  M3rOTOBJICHHS, MaTepHalibl, KOHCTPYKTHBHO-TEXHOJOTHUECKHE CXEMbI H
IIpUMEeHsieMoe 000pyI0BaHHE;

Oprannu3oBaHa KooIepaLus 0 POBEIEHUI0 pa3paboOTKH TEXHOJIOTHH H3TOTOBICHHS
PJI Bentunsropa IIKM mno mpenperoBoii TexHomoruu. K paGoTam npuBIedeHBI Bce
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KOMIIaHWH, UMEIONIHE ONBIT paboTel B AaHHOM HanpasieHun —PI'bOY BO «I[THUITY »,
OI'YII «HIUAM», ®I'VII «BUAM», ITAO «HIIO «Hckpan, [TAO «OJK-Carypu». Ha
IOaHHBIA MOMEHT cXeMa Koorepauuu BkmouaeT B cebs ®I'EOY BO «I[THUITY», ®I'VIT
«MTUAM», OI'VII «BUAM» u [TAO «OIK-Catypn».

OpranusoBana paspaboTka MaTepHanoB ais u3rorosneHus PJI Bentunstopa [TIKM.
[IpoBefieH aHanM3 CBOKMCTB  YIVIIUIACTUKOB /I IPUMEHEHHS B KOHCTPYKLUU
PJI Bentumsatopa I[TKM.

OcobenHocThio npenpera ans usrotoBneHus PJI Bentwnstopa IIKM sBisercs
BBICOKAs BA3KOCTb paspyIIeHHs /I 00eCHeueHHs] CTOMKOCTH K IONaIaHUI0 IIOCTOPOHHUX
IPEAMETOB U ITHL, & OJJTHOH U3 OCHOBHBIX XapaKTECPUCTHK CTAHOBHTCS BelTMYHMHA CHKATHS
1ocie ygapa.

[IpoBener aHam¥3 W TEXHOJIOTMYECKOE ONPOOOBAHHWE PA3NHYHBIX BAPHAHTOB
TeXHOJIOTHH u3rotosiieHus PJI seatunaropa [1IKM u3 npenpera, 3akimoyaromuics:

— B OIpee/ieHHH crocoba BBIKIIAIKH Ipernpera: aBTOMaTH3HPOBAHHAS WIH PyJHAst
BBIKJIaJIKa CJIOEB IMIpelpera, aBTOMAaTH3MpPOBaHHAsd BBIKJIAAKA JICHTHI IIperpera Ha
obopynosanuu tumna Coriolis;

— B OMpeleNieHHH Crocoda MO3ULMOHMPOBAHMUS CIOEB TIpETIpera B IPOLECCE
BBIKJIAJIKH;

— B Ompe/eneHny MeTona popMoBaHus: aBTOKJIaBHOE opMOBaHue ¢ Juadparmoii
WM TIpeccoBoe (MpsAMOe MpPeccoBaHHE B IIpecce, NPsMOEe YIPYroe IIPecCOBAHUE B TIpecc-
(popme, npsamoe npeccoBanue B 601TOBOH mpecc-hopme);

— B OINpEACICHUU TEXHOJOrMYECKUX IapaMeTpPOB PEKUMOB IOANPECCOBOK IpU
IOBBILIEHHOM TEMIIEpPaType Mo/ JaBJIEHUEM B MPOIIECCE BHIKIALKY;

— OIIpelleJIEeHHH TE€XHOJIIOrH4YEeCKHUX ImapaMeTpoOB pEKUMa OTBCPKIACHHS,

— OIpEIeJICHWH METOJMK KOHTPONIs (UIUKO-XUMHYECKHX XapaKTEPHUCTHK
MaTepHala JIeTalii.

CoBOKyNHOCTb BHIOPaHHBIX METOIOB H CIIOCO0OB, B CBOK OYEpE/lb, ONPEEIAIOT
00K cneuualibHOM TEXHOJIOTMYECKONH OCHACTKH IS M3roToBjieHHs PJI BEHTHJIATOpA U3
ITKM.

JIns  mpoBenenus  oTpalOTKM — TeXHONOrMM  pa3paboTaHa — HporpaMma
TeXHOJIOrMYECKO OTpaboTKH, BKIIOYalomas B cebs YeThIpe CTaJMH: H3TOTOBJICHHUE
o0pasuoB A monmydeHHs  0a3oBelx  ®MX, HU3rOTOBJIEHHE  TOJICTOCTEHHBIX
TEXHOJIOTMYECKHUX IUIACTHH JIJIsl ONPABJICHHSA PEXMMOB XOJIOAHON U ropsidei MOAMPeCCOBOK
MaTe€puana, OIpPEAeICHUs TEeXHOJOTHYECKOr0 peXUMa OTBEpPXJICHHS YIJIEIUIACTHKA,
nony4serust OMX u @XX yrnemnactuka. [Ipu aToM, GopMOBaHHE TONCTOCTEHHBIX H3ENHi
U3 YIJIEIJIACTHKA OCBOCHO BIIEPBBIE.

Ilo pesynmeraTtaMm NpoBel€HHBIX PaboT BBIOpaHAa KOHCTPYKTHBHO-TEXHOIOTHYECKAS
cxema usrotoBrneHust PJI Bentunsropa uz IIKM ¢ nmpuMeHeHHEM 3aKpbITOil (OpMBI H
IpeccoBOro GopMoBaHHS.



I[IpoBenena rexunonorudeckas orpadorka uzrorosnenusa PJIB [TKM no mpenperosoit
TEXHOJIOT UH.

Jna orpaborku Texwomormu HOL[ AKT IIHMUIIY mox pykoBOICTBOM
AO «OJIK-ABunanBurartens» pa3paboTaH KOMIIIEKT TEXHOJOTHMYECKHX HOKYMEHTOB JIJIs
K@XKIOTO 3Tana TEXHOJIOTHYecKod oTpaboTku. B mpomecce oTpabOTKH OBUIM PEIICHEI
ClIeyIOIIHe TPOoOJeMbl, CBA3aHHBIE CO CBOMCTBAMM M TEXHOJOIMEH H3rOTOBIIEHUS
mMaTepuaia (Imperpera yriernjiacTuka):

1) OrmpeneneHue ONTHMATBHBIX TApaMeTPOB «TeMIlepaTypa-BpeMs-IaBICHUE)
PeKHMa «rOPAYHX» IOAMPECCOBOK, B PE3YJbTATe€ KOTOPBIX IAKET CJIOEB JOJDKEH ObITb
CIIPECCOBAH /10 TOJIIIMHBI MAKETa CII0EB C TOJIIIMHOM MOHOCIOsA, OJIM3KOM HIIM paBHOM
TOJIIIIHHE MOHOCJIOS OTBEPXKACHHOI'O IUIacTUKa. IIpu 3ToM MaTepHaln JOJDKEH COXPaHMTh
CBOIO JKM3HECTIOCOOHOCTh U HE [IEPEUTH B COCTOSIHUE I'e€llsd, YTO YK€ HE ITO3BOJIMT IIPOBECTH
nayipHeiee GopMoBaHue AeTanu. TakuM oOpasoM, I/ KayKAOH IIOJyMaTpHIIBI C y9eTOM
(hOopMBI B pazMepa CIIOCB ITaKeThl CJ10€B ObUIM pa3/le/ieHbl Ha OIPEIE/IEHHOE KOJIMYECTBO
TPYII C N-M KOJIMYECTBOM CJIOEB B KaX/I0H IpyIIIe.

2) TommuHa MOHOCITOS MaTepHaia BBHAY TEXHOJOTHH M3IOTOBJICHUSA TKaHH H
npernpera He cTa0WibHA W MOXeT KoieGarbcs B OTBepKAEHHOM Iutactuke. Ilpn
onpenenénnoi Tommuue PJI BeHTHnsTOpa B 3aMKOBOM 4YacTH H3-3a HECTaOMIIBHOCTH
MOHOCJIOSl KOJIMYECTBO CJIOEB IIpelpera MOXKeT H3MeHsATbes. OnpeneneHHe KOIMYCCTBA
cloeB B cxeMe apmupoBaHus PJI BeHTHIATOpa OCIOXKHSAETCS YCAaOKOH Marepuala
(xuMugeckas v Hu3rUecKas) B MPOIECCe OTBEPHICHHUSI, & TAK)KE 3HAYUTENIbHBIM BIIUSHUEM
KJITP yrnemnacTuka B IONEPEYHOM HaNpaBiCHUU B 3aMKOBOM 4acTd. B cBow ouepens,
BenuunHa KJITP 3aBucuT OT creneHH OTBepkIeHUS MarepHasia (4eM HHXKE CTeleHb
otBepxaeHus, TeM Oonbiie KJITP). Boispiienue creneHd BKIana KaxKI0HW COCTABIIAOLIEH
(xumuueckas, ¢usuueckas ycagka u KJITP) B olimee M3MeHeHHE TOJIIHMHBI 3aMKOBOMH
JacTH B IIONEPEYHOM HAIIPABJICHUH ABIIACTCSA OTACIIBHOM MaTepHaIoBeUeCKOH 3anauei u
HE MOXET OBITh JOKA3aTENbHO PEIIeHa B YCIOBUSAX NTPOU3BOACTBA. JlaHHas npobiiema s
usrotosienus PJI BeHTunsaTopa ObL1a pelieHa ONnbITHLIM ITYTEM HA TOJICTEHHBIX [U1aCTHHAX
n KIID 3amka. Ilo pesynsrataM OTKOppeKTHpoBaHa cxemMa apMmupoBanus PJI Ha
3KCMEPUMEHTAIBHO MOJYUYEHHYK TOJIIIMHY MOHOC/AS M B Ka4eCTBE «KOMIIEHCALIMOHHBIX
cnoeBy (ycagka u KJITP) mpu coBMelieHHH MOJyMaTpull B CPEIMHHYIO IOBEPXHOCTH
YKJIAIIBIBAIOTCS JIOTIOJTHUTENBHO CIIOM TIpernpera.

3) IIpoBeneHo MoaenuMpoBaHUE BBIKPOEK Mperpera s O3ULIMOHUPOBAHUs CJIOEB B
IPOLIECCE BBIKJIAKH € MOMOIIBIO CUCTEMBI JIA3€PHBIX IPOEKTOPOB.

4) dopMoBaHuEe METOAOM IpPSAMOro mnpeccoBaHus B OONTOBON mpecc-popme —
€IMHCTBEHHBII METO/I, KOTOPBIH II03BOJIAET 00ECIIEUUTh TPeOyeMyt0 T€OMETPUIO CIIMHKH U
kopeita PJI BenTHiIsATOpa C 3aJaHHOW TOYHOCTBIO. [IpHyeM, KOHCTpYKLHMS OCHACTKHU B
nporecce GopMoBaHUA J0DKHA o0ecreunBaTh paclpeselieHne JaBleHus 0 HOpMalK 110
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K\_~ gby h khhkddlgrehjfZpbhggh_ khh[s_gb_ g_ [he
agZdh\ *ey jZaf_s_gby \ dZlZeh]_

GhfbgZp®yAZ kharZgb_ gh\hc.l _ogheh]bba

DhgdmijkgZy jZ®WZajz[hldZ | _ogheh]bb kharZgby jZ[
\_glbeylhjZ ba IDF “ey i_jki_dlb\gh]h ~\b]Zl_ey?

K_e ag_\ KlZgbkez\ He Jh\bqg

GZqZevgbd hl*_eZ ©:wjh~bgZfbgq_kdh]h ijh_dlbjh'\Zgbp dhf
\bZMb]Zl _eva ] I _jfv

H[jZzah\Zgb_ \ukr__ \ hdhggbe |_jfkdbc ]Jhkm~ZjkI\_
mgb\_jkbl_| ih gzZijz\e -gbxjZd\btzkljh_gb_2 ijbkm™~_gZ kl_i_g
| ogbdb b | _ogheh]bb KIZ  jZ[hlu \ hljZkeb e | yley |k

©JZajzZ[hldZ | _ogheh]bb kha”Zgby jZ[hg_c ehiZldb \_glbe
i_jki_dlb\gh]lh "\b]zZl_ey? ij_"klZ\e_gghc ey mqgZzZklbij \fldlhgdm
©:\bZkljhbl_ev ]h~rz2a \ ghfbgZpbb ©AZ kha”Zgb_ gh\hc \l _ogh
NZggmx jZ[hlm

Zwjh~bgzfbqg_kdh_ ijh_dlbjh\Zgb_ JE \ _glbeylhjZ ba
djbl_jb_\ ijhqghklb dhgkljmdpbb b | _ogheh]bb ba]lhlh\e_gby

khijh\h "~ _gb_ bkiulZgbc b h[jZ[hldZ j_amevIZIh\ bkiulZc
ba IDF \ khklzZ\_ "\b]Zl_ey

; _kkq _lgh\ <z~bf :g”™j__\bg

GZqZevgbd [jb]Z”u i_jki_dlb\guo f_Ih~h\ ZgZebaz mhktbeZz
'H ©H>Dbz"*\Db]ZIl_ev?a ] 1_jfv
H[jZah\Zgb_ \ukr_ _ \ ]h~m hdhgqgbe fZ]bkljZI
fzl _fZzlbgq_kdh]l]h nZdmevl IZ | _jfkdbc Jhkm~Zjkl\_gguc mgb\_jl
©F _ozZgbdz I\_j~h]lh ~ _nhjfbjm_fh]lh | _ez? klZ" jZ[hlu2\ &él:H ©:
;. _kkqg_Igh\ < : y\ey |ky khzZ\lhjhf jZ[hlu ©JZajZ[hldZ | _oghel
ehizldb \_glbeylhjZz ba IDF 7ey i_jki_dlb\gh]h ~\b]Zl_ey?
mqgZklby \ dhgdmjk_ gZ khbkdzgb_ ij_fbb ©:\bZblhh®AZ kHa"*Z§
gh\hc | _ogheh]bb2 Ebqgguc \deZ”~ \ "Zggmx jZ[hIm
jZajzZ[hldZ f_Ih~"heh]bgq_kdbo ih"oh”h\ ijhqgdhglgepthikq_
hilbfbaZpby "h\h*diagkljmdplEb\ _glbeylhjz 7~ey h[_ki_q
klZlbg_kdhc b "bgZfbg_kdhc ijhgghklb "Zgghc ehizZldb
khijh\h* "~ _gb_ bkiulZgbc b h[jZ[hldZ j_amevIZIlh\ bkiulZ
bJE \ _glbeylhjZ ba IDF gZ Z\lhghfguo mklZgh\dZo b \ khklz\_



Jm”~_gdh >Zjvy :g”j__\gZ

GZqZevgbd [jb]Z”u ki_pbZevguo | _ogheh]bqg_kdbo ijlop_kk
mkljhcklI\ b fhih]Hy&he>DbZ \b]ZI _ev?d 1.1 _jfv
H[jZah\Zgb_ \ukr__ hdhggbeZzZ \ ]Jh m I_jfkdbc jhkm~
bkke_~h\zZl_evkdbc mgb\_jkbl_ | ih ki_pbzZevghklbih@h§dbeZq Kk
]h*m mq_gmx kl_i_gv dzZg”"b”~Zl obfbg_kdbo gZmdz Gh\
hjlZgbq_kdhc obfbb bf G G <hjh ph\Zz KH J:G K12
'H ©H>Dbz"\b]Zl 7ee2l JIm~A>gdhyley_ |ky khzZ\lhjhf jZ[hlu ©JZ
| _ogheh]lbb kha”Zgby jzZ[hg_c ehizldb \_glbeylhjZz ba IDF
MblzIl_ey? ij_"klz\e_gghc “ey mqZklby \ dhgdmjk ZghkdkhbkdZ
]h~rz2a \ ghfbgZpbb ©AZ kha”rZgb_gh\hc | _ogheh]bb® Ebgguc \c
jZajzZ[hldZz dhgklimaldphgh]bg_kdhc ko_fu balhl
mle_ieZklbdh\hc azZ]hlh\db JE \_glbeylhjZ ba IDF
jZajZ[hldZ Ij_[h\Zgbc d ki_pbZevghc |_ogheh]bqg_kc
balhlh\e_gby m]e_ieZklbdh\hc aZ]hlh\db JE \_glbeylhjZ ba IDF
jZajzZ[hldZ |j_[h\Zgbc d IDF b hjlJ]ZgbazZpby jZ[hl it
bkke_~h\Zgbx k\hckl\ i_jki_dlb\guo IDF *ey ba]lhlh\e_gby JE \_
jZajzZ[hldZz b khijh\h "~ _gb _ hljz[hldb | _ogheh]bq_
balhlh\e_gby m]e_ieZklbdh\hc aZ]hlh\db JE \_glbeylhjZ ba IDF
hij_~ e _gb_ f_Ih~h\ b hj]J]ZgbaZpby jZajz[hldb f_Ih”bc
dhgljhey k\hckl\ fzZl _jbZezZ m]e_ieZklbdh\hglba¥|lhjB\dr JIDF
ijhp_kk_ba]lhlh\e_gby
\g *j_gb_ f Ih~ h\ | _jfbg_kdh]h ZgZebazZ “ey | _ogheh]b
dhgljhey ba]lhlh\e _gby m]e_ieZklbdh\hc azZz]hlh\db JE \ _glbeyltl
khar"zZgby eZ[hjZlhjbb dhfie_dkgh]h |_jfiy CktsDib 2295 ¢bla 2 w?
FZamgbg <zZ”~bf GbdheZ \bq

GZqZevgbd [jbpz™_lzeyf b k[hjhqguf _~bgbpzZf ba ih
dhfihabpbhgguo fZl:b®@eélk\DbZ~\b]ZIl_évi_ jfv

H[jZah\Zgb_\ukr__  hihjggbe N\ jfkdbc J]hkm~Zjkl\_gguc |_o
mb\_jkbl_ilh ki_pbZevghklb ©Dhgkljmbjh\Zgb_ b ijhba\h”kl
dhfihabpbhgguo fZl_jbzZeh\2 klZ> jZ[htu\bZ"\H]Z® H:3Be |
FZamgdbdg y\ley |ky khz\lhjhf jZ[hlu ©JZajzZ[hldZ | _ogheh]bb
ehizldb \_glbeylhjZz ba IDF 7ey i_jki_dlb\gh]h 2\b]zZIl_ey?



