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YCTPOMCTBO JJIAA IIOHWXEHUS TEITEPATYPhI TEKYUECTU CHIPOI HE®TU
WM TAKEJIOI'O JU3EJIbHOI'O TOIVIMBA

OIIMCAHHUE

O0sacTh TEXHHKH, K KOTOPOii 0OTHOCUTCSI H300peTeHue

Hacrositee n3o0peTeHre OTHOCUTCS K YCTPOUCTBY il 00pabOTKU ChIpoii He(hTH HITH
TSKEJIOTO M3eJIbHOTO TOIUIMBA, MTPU TIOMOIIU KOTOPOTo MPOUCXOAAT (pusndeckue u
CTPYKTYpHBIE U3MEHEHHUS B CHIPOI HE(TH, TSXKEIOr0 AU3ENBHOIO TOILIMBA UIIH KOTEJIBHOTO
TOILJIMBA JUIsI CYA0B, 00pabOTaHHBIX TaKUM 00pa3zoM. KoHKpeTHO, TeMrepaTypa TeKy4eCcTn
00paboTaHHOM CBIPOM HE(PTH, TKEIOTO AU3EITHHOIO TOIIMBA HJIA KOTEJBHOTO TOTUIHBA TSI
cyno nonmxkanacek 10 0 °C wiu HuKe, eciiu HeoOXoaumo, 0e3 nobaBIeHUsT KaKUX -THOO0

XUMHUYECCKUX MPUCAOOK.

Texnuueckas 3aga4da

3amada, KOTOpasi BO3HUKAET BO BPEMsl M3BJICUEHHSI, TPAHCIIOPTUPOBKH U SKCIUTyaTauuu doee
TSDKEIIBIX TUTIOB ChIPOH HE(PTH, TSDKENIOro JU3ENbHOTO TOILINBA U KOTEIBHOTO TOTUINBA JIJIs
CYZOB, 3aKJII0YAETCSI B TOM, 4TO 00a MPOAYKTa 00IaAar0T OTHOCUTEIBHO BBICOKOM
TEMIEepaTypoil TEKy4ECTH — B UX CbIPOM COCTOSIHUU U ITPH CTAHJAPTHBIX YCIOBUSX, Oe3
n00aBJIEHUs TOHIKAIOIIUX TEMIIEPATYPY TEKYUECTH XMMUKATOB Takie He(TH 3aTBEpAEeBAIOT
P TeMIepaTypax npuomusuteabHo 36 °C Wil HEMHOTO HIKe. 3aada, KOTopasi BOSHUKAET €
CBIPOH HE(PTHIO HITH TSDKEJIOTO AU3ETBHOIO TOIUINBA, 3aKII0YAETCS B APOMATHUECKHUX
COEAMHEHUsIX, OOHAPYKMBAEMbIX BHYTPU HHUX, KOTOPbIE 00NAAI0T CKJIOHHOCTBIO K
3JIEKTPOCTATHYECKOMY MPUTSKEHUIO, Ha3bIBAeMOM “7-1t CTOKUHT . M3-3a mmaHapHOCTH
apoMaTHYeCKUX KOJIeL MeXXy HUMU BO3HUKAIOT HEKOBAJIEHTHbIE B3auMoielcTeus. M3-3a
3TOTO B CHIPYIO HEPTH 3TOr0 HEOOXOAUMO AO0ABISITH PA3TUUHbIE XUMHUYECKHE MPUCATIKH C
LEJIBI0 TIOHMYKEHHUS TEMITEPATYPbl TEKYYECTH ChIPOI HE(PTH MOCIe U3BJICUCHUS U3 HEPTAHON
CKBAKMHBI U TIEPE/l TPAHCTIOPTUPOBKOH 1O TPyOOIPOBOIAM MUIIH MPH IMOMOIIN TAHKEPOB, TaK
KaK TBepasi cbipasi He(Th He ABISETCS TPAHCHOPTUPYEMON. DTH MPUCAIKH BBI3BIBAIOT
NOHMKEHHE TEMIIEPATYPbl TEKYUYECTH ChIPOH HEPTH, B TO BPEMS KaK TEMIIEPATYPY TEKYyUECTH
TSKEJIOTO AU3EJIBHOIO TOIJIMBA U KOTEJIbHOIO TOIJIMBA 10 CYAOB MOHMKAIOT OCTOSHHBIM
HarpeBanueM. [Ipu moMoIu HacTOALIEro N300PETEHNs, YCTPONUCTBA I NOHU3ALIUHU 1
00paboTku ChIpOl HEYTH UITH TSKEJIOTO AU3ENbHOIO TOIUIMBA, TEMIIEPATYPY TEKYIeCTH

MOHWYKAOT JINLIb TPOMYCKAHUEM ChIPOH HE(PTU MIIH TSIKENIOro TU3eIbHOIO TOIUINBA Yepes



HOHI3HUPYIOIIEe YCTPOMCTBO, M JOCTUTAOT MOHUKEHHSI TEMITEPATYPbI TEKYYECTH
00paboTaHHOM ChIPON HEPTH WK TSHKEJIOTO TU3EIbHOrO TOIUINBA, IO MeHblel mepe, 10 0 °C,
WM HUKE, eCIT HeoOXoaumo, 0e3 nobaBieHns Kakux-1u00 npucaaok. Takxke, Korua ChIpyro
He(Th WIN TSKEIOeIU3eIbHOE TOIUIMBO HArPeBarOT M 00padaThIBalOT MOHU3ALMEH MTPH
TIOMOIIM YCTPOMCTBA B COOTBETCTBUHU C HACTOSIINM M300peTeHHEeM, XUMHUYECKUX U3MEHEHUIT B
CBIPOH He(YTH WITH TSIKEJIOTO AU3EbHOTO TOILJIMBA HE MPOUCXOMNT, U HE SIBIISIETCS
HEOOXOIUMbBIM BHOCHTb KaKOW-THOO APYTOM THUIT SHEPTHUH, KAK HE SBJISIETCS HEOOX OIMMbIM
N00aBJISITh KAKOH-JIMOO THUI XUMUKATOB HJTH MPUCATOK, YTOOBI BBI3BATH NTOHUKEHUE

TEMIIEPATyPbl TEKYUECTH.

YpoBeHb TeXHUKH

[MpennpuHUMANTHCh MOTBITKUA OTAEIUTh U YIAIUTb IPUMECH U3 ChIPOI He()TH U APYTUX TUIIOB
YKUJKOCTEHN C LEJBI0 YIYUIIeHHs XapaKTePUCTUK CTOPAHUSI TOTUINBA, HO O CETOHSIIIHErO THSI
HUKOMY HE YIAJIOCh YIYYIIHTb TEKYYeCTh ChIPON HE(TH WU TSHKEJIOTO TU3EJIbHOTO TOTUTHBA
NP HU3KUX TEMIepaTypax ¢ UCMOJIb30BAHUEM KOHKPETHOTO CIoco0a MOHU3AIIHMH, TAKOTO, KaK
TAKOBOH B COOTBETCTBHH C HACTOSIIIMM U300peTeHueM. H3-3a 3Toro st MOHMKEHUs
TEMITePaTypPbl TEKYIECTH ChIPOH HE(PTH HITH TSHKEIOr0 AU3EIBHOTO TOIUTNBA B COBPEMEHHBIX
MpOLEAypPax TPAHCIIOPTUPOBKH U XPAHEHHS HCIIONIb3YIOT HCKITIOUUTEIbHO X IMHKATBI I
MIPOLIECCHI HATPEBAHUS, YTO HEU30EKHO MPUBOIUT K OONBIINM 3aTpaTaM U3-3a MOTpeOIeHus
JOTIOJIHUTEIbHOM SHEPTHH, T.€., MOTPEOJSHUIO 3HAYUTENbHBIX PECYPCOB XUMHKATOB, KOTOPBIE
3aKQuMBAIOT B CHIPYIO HE(PTh, U3-32 Yer0 HEOOXOIUMO BIIOCIECACTBUH YAANATh YKa3aHHbIE
XUMHKAThI U3 ChIPOH He(TH mepes mpoLeccoM nepepadoTKH, YTO JOMOJHUTEIHHO
YBEJIMYHMBAET 3aTPaThl HA BECh crtocod. H3-3a 3Toro mpouenypa B COOTBETCTBHU C HACTOSLIIM
n300peTeHHEM BHOCUT BKJIAJ B 3aIMUTY OKPYIKAIOIIEH Cpelbl MyTeM MOHKEHMS, T.€., TyTeM

MIOJTHOTO MCKITFOYEHUS UCTIONIb30BAHHMSI MPUCATOK B ChIPOIT HE(YTH.

Hcnonp30BaHKE 3TOTO yCTPOHCTBA B COOTBETCTBUU C HACTOSIIIUM H300pETeHHEM
NPEAyCMaTPUBAET, YTO HOHU3ALUIO CHIPOI HEPTH UITH TSKEJIOTO AU3EJbHOTO TOTLIHBA
IIPOBOASIT HEMEAJIEHHO TOCJIE €€ U3BJIeUeHUs. A UIMEHHO, BO BpeMsl €€ U3BJICUEHUs U3
He(TSIHOM CKBa)KUHBI ChIpasi HePTh yiKe ABIAETCS HArPETOH, U, TAKUM 00pa3oM, MPH MOMOIIHU
MOAXOASIIErO YBEINYEHUs AaBIEHUs U IIPU COOTBETCTBYIOLIEH TEMIIEPATYpe €€ MPOIyCKA0T
4epe3 HOHU3UPYIOLee YCTPOUCTBO, KOTOPOE COCTOUT U3 3 MapaljieIbHO COeAUHEHHBIX

WOHIBUPYIOMHX cerMeHTOB 85. JlaBjieHre Ha BXOJE Y ChIPOH HEPTH HITH TSIKEIOTO



IU3EJIbHOTO TOTIIMBA COCTABIISAET, 110 MEHbIIEH Mepe, 25 6ap, 1 ONTUMAaIbHONH HOHU3ALNH
nocturaroT npu remreparype B 90 °C u naBnenuu B 25 Oap. Takum oOpa3om, korna cripast
He(Th WIN TSKEJ0e TU3eIbHOE TOTUIUBO MPOXOIUT Yepe3 HOHU3UPYIOIee YCTPONUCTBO,
TeMIepaTypa TeKy4ecTu MoHukKaeTcs 10 Temreparypbl B 0 °C wiu Hike, eciiu HeoOXxoaumo (¢
HCIIOJIB30BAHUEM JIOTIOJHUTENILHOTO Psifia COeNMHEHHBIX HOHU3UPYIOMUX YCTPOICTB). Chipast
He(Th WM TSDKEJIOe THU3EIbHOE TOIUIMBO COXPAHSET YKA3aHHYIO Oojiee HIU3KYI0 TeMIepaTypy
TEKYy4eCTH B TEUCHHE, IO MEHBLIENH Mepe, OJHOIO rojia rnocjie UCIoJb30BaHUS
BBIIIEYKA3aHHOT'O CI0co0a, KOTOPBIH pelaeT OCHOBHYIO 3a7a4y, IOCTABJICHHYIO TIepen
HACTOSIIUM H300pETEHUEM, U HE SIBJISIETCS] HEOOXOMMMBIM TOOABISATh KaKHe-THOO0 X UMHUYECKUE
MIPUCATKH C EJIBIO MMOHIKEHUS TeMIiepaTypol Tekydectu. ObpaboTaHHast TakKuM 00pazoM
ceipasi HepTh WK TsKENI0e AU3EIbHOE TOITMBO HE MEHSIFOT CBOMX XMMUYECKUX CBOWCTB, U C
TaKOH CHIPOM HE(THIO MITH TSKEJIBIM TU3EJIbHBIM TOTUTMBOM MPOBOMASIT OOBIYHBIE MPOLIETYPhI

TPAHCIIOPTHPOBKH U NepepabOTKH.

PackprbiTue u3o0pereHus

I'aBHO LIENBI0 HACTOSIIIErO H300PETEHNS SBISIETCS KOHCTPYHPOBAHNE TAKOT'O YCTPOHMCTBA C
BHEIIHUM M BHYTPEHHUM HOHHU3ALMOHHBIM LWJIMHAPOM, KOTOpOe OyAeT MOHUKATh
TEMIEepaTypy TEKY4eCTH ChIpOH HEPTH WIIN TSDKEJIOro Iu3enbHoro tommsa 10 0 °C wiu Hioke,
€cJIi HeOOXOAMMO, IyTeM HCIIOJIb30BAHHSI KOHKPETHOTO CrIoco0a HOHU3ALMH, B KOTOPOM
CBIPYIO He(pTh MIIN TSDKEJIOe AU3eJIbHOE TOILTMBO 00padaThIBAIOT TAKUM 00pa3oM, UTO OHA
JOJIKHA OCTaBaThCs B JKUAKOM COCTOSIHUU B TEUEHUE, 110 MEHbILIEH Mepe, OOHOTO rojia.
BHewHMi1 1 BHYTPEHHUI HOHU3ALMOHHBIE [TUJIUHAPHI OAHOIO MOHU3ALUOHHOTO CerMeHTa 85
UMEIOT MOIXOASLINE XUMUYECKIE COCTaBbL, M ObLIM U3rOTOBJIEHBI TAKMM 00pa3oM, UTO MPH
NPOMYCKAHUH KUIKOCTH MEXKAY LIFJIUMHAPAMH POUCXOJUT MAKCUMAIIbHOE TPEHUE MEKAY
JKUJIKOCTBIO U LFJTMHJIPAMH, KOT/Ia 3TO MPOITYyCKAHUE TPOBOIST, YTO O3HAYAET ,UTO

TeMIlepaTypa TEKy4eCTH KHUIKOCTU CHU3UIIACH.

BTopudHOii Henbro HACTOSIIEro H300peTeHHs SIBIISIETCSI KOHCTPYUPOBAHKE YCTPOICTBA,
KOTOpPOE HE CO3J]aeT KaKOro-TM00 XUMHUECKOT0 MPOLecca B COCTaBE ChIpOH HeQTH HITH
TSDKEJIOTO AM3ETBHOTO TOIJINBA, W II€ HE UCTIOJIB3YIOTCS KAaKUX-JIN0O XMMHUKATOB HUJTH
JOMOJHUTEIBHON SHEPTUH AJIs1 HArPEeBaHUsI TPUEMHBIX PE3€PBYaAPOB UM TPAHCIIOPTHBIX
TPYOONPOBOZIOB € LIETBEO OHIKEHHS TEMITEPATYPbl TEKYUECTH ChIPOH HE(PTH HITH TSKEJIOTO

AU3CJIbHOT'O TOILIMBA.



JIOTIOTHUTEIPHOM LIETbI0 HACTOSIIEro H300peTEH s SBIISIETCS CO3MaHe criocoda
HU3TOTOBJICHHAA, B KOTOpOM BHYTpeHHI/Iﬁ nu BHeLHHI/Iﬁ L[I/IJ'II/IHI[pr OTJIMBAKOT B COOTBCTCTBUU C
HEOOXOIMMBIMH U MOIXOASALIMME COCTABAMH CIUIABOB, KOTOPBIE YKA3aHBI fajiee B HACTOSIIIIEM
onucanuu. Takxe sIBISIETCS HEOOXOAMMBIM 00ECIIEYHTh, YTOOBI CITOCOO U3rOTOBJICHHUSI
TIPUBOIII K MTOJIYYE€HHIO BHYTPEHHHUX W BHELIHUX LHIIHHIPOB UCKITFOYUTENHLHO BBICOKOTO

Ka4ecTBa, KOTOpbIE He TPEeOYIOT Kakoro-nudo odciykuBanus B TeueHue 10-neTHero nepuoaa.

[MpuHIMT YHKINOHUPOBAHKS HOHU3ALWHU B HACTOSIIIEM H300pETEeHUH OCHOBAH Ha
MPOXOXKAEHUHN KUJIKOCTHU Uepe3 LIINHAP, KOTOPOe AOCTUTraeT MAaKCUMAJIbHOIO TPEHUS MEXAY
MOBEPXHOCTSIMHU LIWJIHHAPOB (IIPU 3TOM LMJIMHAPHI MOMEIIEHbI OIUH BHYTPHU APYTOro), U Mpu
IIPOIMYCKaHUH Yepe3 LIUINHAP NPOUCXOANT HOHM3aLMsl. BHeIIHU 1 BHYTpeHHUN IUIHHAPbI
MPECTABIISIIOT 10 CBOEMY COCTaBY CILJIABBI, U OTJIMBAIOTCSA U3 MHOTUX Pa3JIMUHbIX METAJIJIOB.
Criocob ocHOBaH Ha MoAOOpe BHIOPAHHBIX CIUIABOB, TaK, YTO MPOIYCKAHUE CPEbl MPUBOAUT K
TPEHUIO JacTull. Takoi npouecc NPUBOAUT K Pa3PyLIEHUIO YaCTUL BHYTPH ChIPOU
He(PTH/TSKENIOr0 AU3ENIbHOTO TOIIIMBA, KOTOPBIH SIBJISIETCS OTBETCTBEHHBIM 32 (POPMHUPOBAHNE
reiisi; UHBIMU CJIOBaMH, K Pa3pyLIEHUIO TOTO, YTO HA3bIBAKOT KOHIJIOMEpaLHeil, 4To
IpeACTaBysieT COOOH OrPOMHYIO BaKHOCTD JIJIsl TEKYUECTH ChIPON HE(PTH HITH TSKENIO0ro

AU3CJIbHOT'O TOILJIMBA.

Komnosunus ceipoii He(hTH WM TSDKENIOrO AU3EIbHOTO TOIUIMBA COAEPKUT SO MPOLIEHTOB
apOMaTUYECKUX CoearHEeHUH U SO MPOLIEHTOB yrieBOAOPOIOB. APOMAaTHYECKHE COSTUHEHMS,
oOHapy’KHUBaeMble B CTAHIAPTHOM, HEHOHU3UPOBAHHON ChIPOH HEPTH WU TSKEIOTO
JU3EJIbHOTO TOTLIMBA, O0JIaAal0T CKJIOHHOCTBIO K 3JIEKTPOCTATUIECKOMY TPUTSKEHHIO,
Ha3bIBaeMoM “mt-m cTokUHT . M3-3a M1aHapHOCTH apOMaTUYECKUX KOJIell, I1e BCe aTOMBbI B
MOJIEKYJI€ PACIOIOKEHBI B OJTHOI U TOM K€ TIOCKOCTH, apOMaTHUeCKHUe COeIUHEHUs
CHIOCOOHBI CO371aBaTh HEKOBAJIEHTHBIE B3aUMOIEHCTBHS Mexy coOoi. C npyroi CTOpOHBI,
KOTZa ChIPYIO HE(PTh UIIH TSKEI0e TU3eJIbHOE TOIUTMBO HArPEBAIOT U 00padaThIBAOT
MOHHU3AIMeH B COOTBETCTBUH C HACTOSIIIUM H300PETEHNEM, apOMAaTHIECKIEe COSTMHEHNUS
HecrocoOHbI POPMHUPOBATH B3aUMOAECHCTBUS, MOIXOASIIHNE IS “T-T CTIKUHTa . BMecTo 3Toro
o0pasyercsi TOMOT€HHasl CMECh ApOMATHYECKUX COSIUHEHHNH U allKaHOB (TTapaduHOB).
CtpykTypa 3TOH CMeCH apOMaTHYECKUX COCTUHEHNH 1 aJKaHOB He CTaOUIM3HpOBaHa

JOINOJIHUTCJIbHBIMU HEKOBAJICHTHBIMU CBA3AMU, YUTO ABJIACTCA HpH‘lHHOﬁ TOT'O, UTO



MOHU3MUPOBAHHAsSI ChIpasi HE(PTh WIU TSDKENIOE JU3EJIbHOE TOIIMBO OCTAETCS B JKUAKOM
COCTOSTHUM NIPU HU3KUX TEMIIEpPaTypax.

HaznaveHuem HacTosIIero n300peTeHus SIBJISETCS MPSIMOE €ro UCTIONb30BaHUE B HEPTIHBIX
CKBA)XMHAX BO BPEMsI IPOU3BOACTBA U TPAHCIIOPTHUPOBKH ChIPOH HEPTH MU TSKENIOTO
ANU3€IbHOTO TOILUTMBA Ha MepepadaThIBAIOIIIE 3aBOABI AJIsI IPOU3BOACTBA I
TPAHCIIOPTHPOBKHU CBIPOH HE(THU MIIH TSIKEJIOrO TU3EeJIbHOTO TOIUINBA, T.€., YTO OHO AeJaeT
BO3MOYKHBIM ChIPOH HEPTH UJIH TSKEJIOMY AU3EJIbHOMY TOTUTUBY OCTABATHCS B KUIKOM

COCTOSIHMM NPU XPAHEHUH.

KoHkpeTHast TEXHOJIOTHsI HOHU3ALNH, OIMCAHHAS B HACTOSIIEM OMUCAHUH, KOTOPAst
npeaHasHaYeHa st 00paboTKu ChIpOit He(hTH WITH TSKEJIOTO U3EIbHOTO TOIUINBA, MOHIKAET
temnepatypy Tekydectd 10 0 °C (mpu cTaHIapTHBIX YCIOBHAX ), U 00paboTaHHas TaKHM
00pa3oM JKUAKOCTh 00J1a1aeT CBOMCTBOM MOHIKEHHON TEMIepaTypbl TEKYYECTH B TEUEHUE, T10
MeHbIIEH Mepe, OTHOro roja. MoHM3aumio cpepl MOXKHO OCYILIECTBUTD, TOJBKO €CIIH Cpena
SBJIIETCS KUIKOH, U €CIIM €€ MOKHO TPAHCIIOPTHPOBATDH MPU TIOMOLIH HACOCOB Yepe3
HOHM3Mpyromyo cuctemy. CienoBaTenbHO, HEOOXOIUMO, YTOOBI cpena Oblia Harpera
npubnusuTensHo 10 90 °C npu Bxone B yCTPONUCTBO. ITO OOBIMHO TaK U OOCTOUT MPH MPSIMOM
U3BJICUEHNH ChIpON He()TH 13 HE(PTAHON CKBAXKUHBL, KOTTIa ChIpast He(pTh yke HAXOAUTCS MPU
temneparype npudnuzurtenbHo 90 °C, HeT HeoOXOIUMOCTH B TOTPEOIEHUH TOTOTHUTENBHOM

OHEPTUU OJI1 Harp€BaHUA.

Hacrositee nzodpetenue, nmpeacrassiroiiee coOoi yCTporHcTBO ist 00paboTkH Chipoit HedTH
WJIH TSDKEJIOTO IU3€JIbHOTO TOIUIMBA C UCTIOJIb30BAHHEM MOHU3ALUU, OCYIIECTBISIFOT IIPU
MOMOLIH y3J1a HIOHU3UPYIOIIUX YCTPOICTB, KOTOPBIM yCTaHABINBAIOT B KaMepy, KOTopast
NPEACTaBISIIOT COOOM HArpeBaTEIbHYIO KaMepy, U KOTOPYIO HArpeBatOT BHYTPH 10
TeMIiepatypbl MakcumMyM B 160 °C. HarpesaTenbHyr0 KaMepy MOXKHO HarpeBath C
UCTIOJIb30BAHUEM JIEKTPUUYECKUX HarpeBaTesell, Kak 5TO U OOCTOHUT B HACTOSIILIEM
N300pEeTEeHNH, WK JK€ €€ MOJKHO 000PYOBATh Ia30BbIM HArpeBaTesIeM; HarpeBaTeIH JOJUKHBI
OBITH TOCTATOYHO MOIIHBIMH, YTOOBI IOAIEPIKUBATH 3aJaHHYIO TEMITEPaTypy. BHyTpeHH: s
4aCTb HArPEBATENIbHON KaMepbl COAEPIKUT, N0 MEHbIIEH Mepe, 6 NEPBUYHBIX 3a3€MIICHHBIX

MOHU3HUPYIOUIUX YCTPONCTB U 2, KOTOPbIE COEAUHEHBI B PSIA.



Kaxnoe oTnenbHOe HOHU3UPYIOLEE YCTPOHCTBO 2 COCTOUT M3 3 MapaliIeIbHO COEAMHEHHBIX
CEerMeHTOB 85, rae KaXIblii CErMEHT 85 COCTOUT U3 3alUTHON MeaHOH TpyOku 49, BHyTpH
KOTOPOM PacrojIoKeHa 3alUTHAsT H30JIUPYIOLIasi 000JIouka 73, B KOTOPOM pacroioKeHa
MenHast 000s10uka 71, M B KaXKIOH MEIHOM 000JI0UKe PACTIONOKEH BHEIIHIH 1IHiHHAp 70
LMJIMHAPUYECKOH (POpMBI, B KOTOPOM YCTaHOBJIEH BHYTPEHHHUH [IUIMHADP 69, U yKa3aHHbIE
BHEIIHUN UAUHAP 70 U BHyTpeHHUN HUIMHAP 69 N3roTaBIMBAIOT B BUAE IBYX JeTaliel ¢

COCTaBaMU U3 Pa3JIMIHBIX CILJIaBOB.

HcnbiTanus, KOTOpble MPOBOAMIIN B TEUEHHE MHOTHUX JIET, TOKA3aJH, YTO C JUIS TOCTH)KEHUS
NOHMKEHUS TEMITEPATYPBI TEKYUECTH SIBJISIETCS] aOCOMIOTHO HEOOXOAMMBIM, YTOOBI BHEIITHUH
nuauHAp 70 U BHYTpeHHUN UIMHAP 69 N3roTaBiIMBaIUCh KaK BE IE€Talu C COCTABOM U3
Pa3JINYHBIX CIUIABOB, TaK, YTOOBI MPOIyCKAHUE CPEAN MEXKIY HUMH CO3/1aBajIo ObI JKEJIaeMyI0
MOHM3ALIMIO U TOHM)KEHNE TeMITepaTypbl TEKyUeCTH. A HMEHHO, UCIIOJIb30BaHNE PA3INYHBIX
BHYTPEHHErO U BHEIIHETO LIMJINHAPOB CO3/1a€T PAa3IMYHOE CONPOTUBIIEHNE MEXKAY
BHYTPEHHUM U BHEIIHUM LIMJIMHAPOM, Yepe3 KOTOPbII MPOXOAUT KUAKOCTh. LIMnuHapsI
COCTOAIT U3 KOMOMHALIMY Pa3IMYHBIX METAJIJIOB B KOHKPETHBIX MPOLEHTHBIX JOJISIX, U
OCHOBHBIMH KOMITOHEHTAMH SIBJIIIOTCS MEAb, aJIFOMUHUI, 0JI0BO, LIMHK, CYpPbMa, HUKEb,
JKeINe30, 30JI0TO U cepedpo. SABnsercs HeoOXOIUMBIM, YTOOBI CIJIaB BHYTPEHHETO LinHApa 69

uMen Obl CIeNYIOIMUNA COCTaB:

KomnoHeHt ITo macce (%)
° AJIFOMUHUH 1,94
. OecKHCIOpOoaHas MeNb 54,00
BBICOKOU NMPOBOANMOCTH
(BMBIT) (OFHC) 99.92
° 071080, 99,9% 1,80
YUCTOTHI
° IHUHK, 99,9% 49UCTOTHI 22,10
° cypbMa 0,05
. JKEE30 0,08
° HUKEJb 11,74
. CBUHEL 8,00
] 30JI0TO 0,05
. cepebpo, 90% 0,04
YUCTOTHI
. BOJIb(pam 0,01
. BaHaJUM 0,02




. bochop 0,02
° cepa 0,02
° KPEMHHUMU 0,06
° Mapraser 0,04
° TUIaTUHA 0,03

Taxk>ke ObUTO YCTAHOBJIEHO, YTO CIUIAB BHEUTHETO HUIKUHAPA 70 HOJKEH UMETh CJIEIYFOIIHI

COCTaB:
Komnonent Ilo macce (%)

° AJIFOMUHUN 2,40
. OecKucIopoaHasi Meb 52,73
BBICOKOW NMPOBOAMMOCTH
(BMBIT) (OFHC) 99.92
] 30JI0TO 0,05
° CypbpMa 0,06
° IHUHK, 99,9% 9uCTOTHI 22,80
. cepedpo 0,04
° 0710B0, 99,9% 1,80
YUCTOTHI
° XPpOM 0,04
° HUKEJIb 11,74
. KOOaNbT 0,05
° BOJIb(pam 0,01
° BaHaAUI 0,02
. CBHUHEI] 8,00
° JKEJEe30 0,08
. dbochop 0,05
° cepa 0,02
° Maprasern 0,04
° KPEMHHUI 0,03
° TUIATHHA 0,04

Tlonmxenus TEMIIEPATYPhI TEKYUECTU MOKHO JOCTUYDb TOJBKO C UCIIOJb30BAHUEM YKa3aHHBIX
ABYX BHCHIHETO U BHYTPCHHETO HUJIMHAPOB, KOTOPBIC UMCIOT TOYHBIC BBIIICYKA3aHHBIC

COCTAaBhbI.

C uCnoib30BaHUEM STOU TEXHOJIOTHHU HE MNPOUCXOAUT HUKAKUX XUMHUYICCKUX MPOLUECCOB, HE
HUCIOJIB3YECTCA HUKAKUX MPUCAIOK IJIA IMMOHMXKEHUA TCMIIEPATYPbI TCKYUCCTHU, U CBOMCTBO

MOHMKEHUS TEMITEPATYPBI TEKYUYECTH JOCTUTAETCS 38 OMH Npoxof. Cpok ciy>kObl HUITUHIPOB



cocrasysieT 10 ner QpyHKIMOHMpPOBaHUS O€3 Kakoro-amuodo oocmyxusanus. Tedenue
ananTUPOBAHO U YBEJIMYMUBAETCS NPONOPLUOHAIBHO BO BCEX JJIEMEHTAX, T.€., Y3JIaX, B
KOTOPBIX JJIMHA CAMUX LIWJIMHAPOB MOAAEPKUBAECTCS IIOCTOSHHOM, B 28,5 cMm. M3-3a sTOrO
YBEJIIMYEHUE EMKOCTH YCTPONCTBA BO3MOXKHO TOJIBKO TP MPOMOPLIMOHATIBHOM YBEIIUYEHUN

MONEPEYHOro CECYCHUA HUIUHAPOB.

Breurauii mpmusap 70 OTIMBAIOT B BUAE YAJIMHEHHOTO LIMJIHHIAPHYECKOTO O0OBEKTA C KAaHAJIOM
10 BCEH €ro AJIMHE, IIPU 3TOM IO JJIMHE BCETO €r0 BHYTPEHHETO KPasi paCOIOKEHbI
noJychepruIecKre BbICTYIIbI 75 ISl TOTIOHUTENBHOTO YBEITHUEHHs TYPOYJIEHTHOCTH Cpebl B
YCTPOHCTBE U €€ TPEHHUsI O MOBEPXHOCTh LIMIIMHAPOB. BHyTpH ceOst BHeHMH tumnmuaap 70
UMEET YeThIpe OCHOBHBIX psiia ¢ 56 moyc(hepuIecKIMH BbICTYIIaMH 75, pacroIOKEeHHBIMU
noz 90°. JIonomHUTENBHBIN psit u3 48 nmonychepruuecKux BbICTYIIOB PACTIONOKEH MEKAY
KQKIBIMH IBYMsl U3 YKa3aHHBIX OCHOBHBIX PsIOB; IEPBbII AOMNOIHUTENBHBIN Psii PACIIONIOXKEH
nox 45°, Bropoi mox 135°, Tperuii mox 225°, a mocneqHU JOMOJHUTEIbHBIN psig — mox 315°.
VYkazaHHbIe TIOJTyCcepruuecKre BBICTYIIBI TOAOOHBIM K& 00pa30M HaXOAATCS Ha PACCTOSTHUU OT
BHyTpeHHero mmHApa 69. [onychepudeckne BHICTYITBI HIMEIOT U3BHJIMCTBIN TUANIA30H
IBIDKEHUS], U M3-32 3TOTO OHU CIIOCOOHBI 3aCTABIISATH TEKYLIYIO KUIKOCTh TEUb
3Ur3aroo0pas3HbIM CIIOCOOOM U CMELINBATh CPEAY € MCIIOIb30BAaHHEM MAaKCHMAaIIbHO
BO3MOYKHOT'O TPEHHSI U HAUOOJIBIIEr0 KOHTAKTA ¢ BHYTPEHHUM LIUJIMHAPOM 69 U BHELTHUM

uunuHApoM 70.

BayTpenunuii uuiuHap 69 CKOHCTPYUPOBAH B BUAE YIJMHEHHOTO 00BEKTa, KOTOPbIH HECET
TpanenueBUIHYI0 pe3b0y Mo CBoeMy Kparo. BHyTpeHHUH HuHAp 69 nMeeT HaunHAKOIIYIOCS
JIEBYIO TPANeLIMEBUAHYIO pe3b0y, U Mmocie Y4 IUIMHBI HWIMHAPA OHA MPEBPAINAETCs B IPABYIO
TpanenueBUIHYI0 pe3b0y, KOTopast mocie 2/4 MINHBI IMHPA CHOBA MPEBPALIAETCS B JIEBYIO
TpanenueBUIHYI0 pe3b0y, U Ha MmocieiHel 4 CHOBa MPEBPAILAeTCs B PABYIO
TpamneueBUIHYIO pe3b0y.

Hao0opoT, BO3MOKEH BapUaHT OCYINECTBJICHHUS, B KOTOPOM BHYTPEHHHUH LUHAP 69 Hecer
HAYMHAIOIIYIOCS MTPABYIO TPANELIMEBUAHYIO pe3b0y, KOTOopas moce Y4 NIMHbI TUIHHAPA
NPEBPAINAETCS B JIEBYIO TPAIELUEBUIHYIO pe3b0y, KOTopas mocie 2/4 mInHbI HUINHAPA CHOBA
IpEeBpAIIAeTCs B MPABYIO TPANCLHUEBUIHYIO pe3b0y, U Ha MOCIeqHel 4 CHOBa MPEBpaIIaeTcs B

JIEBYIO TPANeLIUEBUAHYIO Pe3b0y.



Criocob u3roToBNeHNsI BHYTPEHHETO IIIIHMHPA 69 HOHU3AIMOHHOTO YCTPOMCTBA BKIIIOYAET B

ceOst CIenyroIme CTaaun:

a)

6)

ANIOMMHUH, MeZib, OJIOBO, CYPbMY U JKE€JI€30 TIOMEINAOT B (JOPMY B BbIIEYKa3aHHBIX
MPOLEHTHBIX JOJIAX [JIs1 U3TOTOBJICHUS] BHYTPEHHErO LMINHApa 69,

HarpeBanue MeTanioB B yKa3aHHOH GpopMe, U (OpMy HarpeBaroT IO TEMIepaTyphl
npubnusuTensHo B 980-1200 °C, o Tex mop, nmoka He NOJYYUTCS pacTliaBIeHHAs]
CMECh METaJIOB,;

Temneparypy nogaumarot 10 1425-1540°C, u B pacrmuiaBieHHYIO CMECh METAJIJIOB
n00aBJISTFOT HUKEJb, CBUHELL, 30JI0TO, cepedpo, Bosb(ppam, BaHaawii, pocdop, cepy,
KPEMHUI1 U MapraHel] B IPOLEHTHBIX JOJISX, YKA3aHHBIX BbIIIE AJI U3TOTOBJICHMUS
BHYTPEHHErO LUINHApa 69;

Temnepatyp pacriaBieHHON cMeCH METAIJIOB JOJIKHA OCTaBaThbCsl IPU TEMIIepaType,
1o MeHblIel Mepe, npudamsutensHo 1500 °C B TedeHue, Mo MEeHbIIeH Mepe, S MUHYT U
He Oonee 10 MUHYT;

W3-3a ero HU3KON TeMITepaTyphl TUIABJICHUS LIMHK JOOABISIOT 32 5 MUHYT 10 OTJIUBKH
PAacIUIaBIEHHON CMECH METAIJIOB B MOAXOAIIEH popMe;

3areM K pacIulaBJI€HHOW CMECH METAJUIOB JOOABIISIOT MOIXOAALIEE KOJIUIECTBO OYpBHI,
TaK, YTOOBI MPUMECH U3 MATEPHAJIOB MTOIHSUINCH HAa TOBEPXHOCTD, TA€ UX (PU3NIECKH
yAAJAIOT,

3arem crienyer oTMBaHUE (POPMBI, M OXJIAXKISHUE OTIUTOH 3aIMBOYHOI CMECH J10
KOMHATHOH TeMIepaTyphl, IOCJE Yero MPH HEOOXOAMMOCTH OCYIIECTBIISIIOT OYHCTKY C
00s13aTeIbHOM MECKOCTPYHHOMN 00pabOTKOM OTIIUTHIX 3JIEMEHTOB,

LyunuHap He KOJKEeH UMETh BHEIIHEH HEOAHOPOIHOCTH,

OO6paboTaHHbIl TAKMM 00pa30M BHYTPEHHHUI LMJIMHAP CHOBA HATPEBAIOT
npubnusuTensHo 10 200 °C 1 HEHAAOJro MOrPYKAKOT B PACTUIABICHHYIO TUIATHHY JUJIS

CO3/1aHUs] TOHKOM IJICHKH IO BCE MOBEPXHOCTH.

Criocob u3roToBNeHNs BHEIHETO IIIHHAPA 70 HOHU3ALMOHHOTO YCTPONCTBA BKIIIOYAET B

ceOst clenyroIme CTaaun:

a)

ANOMHMHUH, M€Z1b, OJIOBO, CYPbMY U JKE€JI€30 TIOMEINAOT B (JOPMY B BBIIIEYKa3aHHBIX

MPOLUCHTHBIX AOJAX AJIA U3TOTOBJICHUA BHEIIHETO HUJIMHAPA 70,
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6) Harpesanue meTasyuioB B yka3zaHHOU ¢opme, U POpMy HArpeBaroT 10 TEMIIEPATYPHI
npubnusutensHO B 980-1200 °C, 1o Tex mop, 1noka He NOJIYYUTCs pacIlaBIeHHAs
CMECh METaJIIOB,;

B) Temmneparypy nopHumaroT 10 1425-1540°C, u B pacnuiaBiIeHHYIO CMECh METAJIOB
n00aBIISIOT HUKEJTb, CBUHEI, 30JI0TO, cepeOpo, Bonbhpam, BaHanui, Gocdop, cepy,
KPEeMHUI 1 MapraHel] B IPOLEHTHBIX JOJISIX, YKA3aHHBIX BbIIIE JJI U3TOTOBJICHHUS
BHeIHero uunuHapa 70;

r) Temmeparyp pacrulaBIeHHOH CMECH METAJUIOB JIOJKHA OCTABATHCSI IIPH TEMIIEPAType,
1o MeHblIel Mepe, npudamsuTensHo 1500 °C B TedeHue, Mo MeHbInel Mepe, S MUHYT U
He Oonee 10 MUHYT;

n) HW3-3a ero HU3KOW TeMIIEpaTyphI TUIABICHUS LIMHK JOOABIISIIOT 32 S MUHYT 10 OTJIUBKU
PAaCIUIaBIEHHON CMECH METAJJIOB B MOAXOIAIIEH hopMe;

€) 3areM K pacIUIaBJICHHON CMECH METAJUIOB TOOABIISIFOT MOAXOASIIEe KOJIMYECTBO OYpHl,
TaK, YTOOBI MPUMECH U3 MATEPHAJIOB MOIHSINCH HAa TOBEPXHOCTD, T X (PU3HIECKH
yAAJISIOT;

XK) 3areM cienyer oTIuBaHue (OPMBIL, M OXJIAKACHNE OTJIINTON 3aJTMBOYHON CMECH 10
KOMHATHOW TEMITEPATYPHI, IIOCJIE Yero MPU HEOOXOAUMOCTH OCYIIECTBIISIOT OYHCTKY C
00s13aTeNIbHOM MECKOCTPYHHOIN 00paOOTKOM OTIUTHIX 3JIEMEHTOB;

3) LunuHIp He NOHKEH UMETh BHEIIHEH HEOJHOPOIHOCTH,

u) OOpaboTaHHbII TakuM 00pa30oM BHEMIHUHN HUIHHP 70 CHOBA HAIPEBAIOT
npubnusuTensHo 10 200 °C M HEHAAOJro MOTPYIKAKOT B PACTUIABICHHYIO IIATHHY JJIsI

CO3/1aHMsI TOHKOM IJIEHKH IO BCEH MOBEPXHOCTH.

Bo Bpewmsi BeIlIeyKa3aHHBIX NPOLIEAYP OTIMBKH TEMIIEPATYPA ABJISIETCS, B OCHOBHOM,
OIIMHAKOBOH JJIsl U3TOTOBJICHUsI LIMJIMHIPOB, BHYTPEHHEro 69 u BHemHero 70, 1 U3MEHsAETCs
TOJIBKO TIPOLIEHTHAsI IOJIS 3JIEMEHTOB, KOTOpPbIE HOOABISIOT B ()OPMY, B COOTBETCTBUH C
TpeOyeMbIMU POLIEHTHBIMH JIOJIIMH JUISI U3TOTOBJICHHSI BHYTPEHHETO M BHELITHETO

LIWJIMHIPOB.

Jlnist mOoHMKeHus TeMnepatypsl Tekydect 10 0 °C HeoOXOIUMO UCTIONB30BaTh, 10 MEHbIIEH
Mepe, 6 NEPBUYHBIX HOHU3UPYIOLINX YCTPOHCTB 2, KOTOPbIE B3AUMHO COEIMHEHBI B Psifl, U

3aTeM, IOCJie IPOITyCKaHUS Yepe3 YCTPONUCTBO cpena OyieT COXPaHsITh CBOWCTBO MOHWKEHHON
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TeMIiepatypsl TekydecTy npu 0 °C npu CTaHIAapPTHBIX YCIOBUSAX B TEUEHHE, IO MEHbIIEH Mepe,
OJTHOT'O I'0J1a NOCJIE BBINOJIHEHUS IPOLECCA HOHU3ALIUH.

Bce mecTs nepBUYHBIX HOHU3UPYIOLUX YCTPOUCTB B3aMMHO COEAUHEHBI C HYJIEBBIM
NOTEHLUAJIOM IPU NOMOLIYU MPOBOJA, KOTOPBII NPUCOEANHEH K KOPITyCY HarpeBaTelbHOM
Kamepsl 1 u obecrieunBaeTr npaBuiIbHOE (HYHKLIMOHUPOBAHUE YCTPOHCTBA.

Bce paspenureny, Takke KaK U BCE APYrHUe IETATH U COSTMHEHMS JOJKHBI OBITh H3TOTOBJIEHBI

U3 MCOU.

KpaTtkoe onucanue ¢guryp

ConpoBoauTenbHbIE YePTEKH, KOTOPBIE BKIIOUEHBI B OMTUCAHNE, H 00Pa3yIOT COCTABHYIO YacTh
OTHCAHMSI HACTOSIIIETr0 H300PETEHs, WILTFOCTPUPYIOT PaHee pAaCCMOTPEHHBIN HANITYYLIHHA
BO3MOXKHBII BAPHAHT OCYLIECTBICHHUS N300PETEHUS, U CIIOCOOCTBYIOT MOSICHEHUIO OCHOBHBIX

NPUHLHIIIOB H300PETEHMSL.

@urypa 1 npencrasnser coO00i MPOCTPAHCTBEHHBIH BUA LIEIOT0 COOPAHHOTO HOHU3HPYIOLIETO
yCTPOHCTBA B COOTBETCTBUH C HACTOSIIIUM H300PETEHHEM, KOTOPOE COAEPIKUT 6
MOHM3UPYIOLINUX YCTPONCTB, COEAMHEHHBIX B Psii BHYTPU KOpIyca.

Qdurypa 2 npencrasisieT codoi 60KOBOH BUA COOPAHHOTO YCTPOMCTBA U HATPEBATEIbHON
KaMephl C ABEpLIaMU.

@urypa 3 npencrasiser cOOON MPOCTPAHCTBEHHBIH BUJI ITONEPEYHOTO CeUeHHs COOPAHHOTO
MOHM3UPYIOLIETO yCTPOMICTBA.

®urypa 4 npencrasinsier coO0i BU MPaBO U JIEBOW MOJOBUH BBITYCKHOM YaCTH pa3aesiuTeNs
U €r0 COeAMHUTEIIbHBIX 3JIEMEHTOB.

durypa S npencrasnsier coO0# BU MPaBO U JIEBOH MOJOBUH BIYCKHOW YaCTH Pa3ACIUTENS U
€ro COeMHUTENIbHBIX 3JIEMEHTOB.

durypa 6 npencrasisieT cOO0H MPOCTPAHCTBEHHBIN BU COSIMHUTENBbHBIX 3JIEMEHTOB,
KOTOpbIE COSTUHSIIOTCS C H30JSITOPOM U O0Pa3yIOT OAMH HOHU3UPYIOIIUN CETMEHT.

Qurypa 7 npencrasisieT cobol coOpaHHbIe 3JiIeMeHThI U3 UTyphl 6, KOTOPBIE 00PA3YIOT OUH
MOHU3HUPYIOLIUI CETMEHT 85, KOTOPBIA COAEPKUT BHEINHUN U BHYTPEHHUM LIVUIMHIP.

durypa 8 npencrapnsier coO0i COETUHEHHBIE JIEMEHTBI, KOTOPbIe 00pa3yoT OIUH
MOHU3HUPYIOLIUI CErMEHT 85, B CBOEM MONEPEYHOM CEUEHHUH.

durypa 9 npencrasnsier coO0H BHEIIHUN HUJIUHAP € pe3b0aMu U ¢ pudIeHBIMHI BBICTYIIAMH,

PAacIONIO’KEHHBIX BO BHEIIHEH TPYOKe COeTMHUTENbHBIX My (]T.
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durypa 10 npexncrasiser codol Bua GUrypsl 9 B monepevyHoM pas3pese 1 BUJ BUHTOB,
COEJIMHSIOLINX BHYTPEHHUN U BHEIIHUN LUJIUHAPHIL.

®urypa 11 npexncrasiser coOOH OCHOBHOI U BHEIIHUI HOCUTENN HYJIEBOTO MOTEHLIMAA,
KOTOpBIE 3aTSHYThl BHHTAMHU M KaOEJIbHBIMU CTSDKKAMU JUISl JOCTH)KEHHSI COeIMHEHNS C
IIPOBOAOM.

@urypa 12 npexacrasiser coOOOH MPOCTPAHCTBEHHBIN BUI O COSAMHEHHBIX B Psilt
WOHU3UPYIOIIUX YCTPOUCTB, MPUCOSTNHEHHBIX PSMBIMU COETMHUTEIbHBIMU TPYOKaMH C
HOCUTEJISIMHU HYJIEBOI'O MOTEHLIMAJIA U C HYJIEBBIM ITOTEHIIUAIOM.

@urypa 13a npeacrasisier coOOM TaHHBIE, KACAIOLIUECS MOAESIUPOBAHHON MEPErOHKH
CTaHIAPTHOU ChIpoi He(TH, B TO Bpems kak Durypa 13b npencrapnsier codoii TaHHbIE,
KaCarOIIHECs] MOJIEITMPOBAHHON NMEPErOHKH HOHM3UPOBAHHOM ChIpOH HeTH.

durypa 14 npexncrasiser coOOH XpoOMaTOrpaMMy AJisl CTAHAAPTHOH ChIpoi HepTH 1
WOHM3UPOBAHHOU CHIPOW HE(TH.

@urypa 15a npexncrasisier coboii cniekrporpammy SAMP 1H nnst crannaptHoit ceipoii HedTH, B
TO Bpems kak @urypa 15b npencrasnsier coboii cnekrporpammy AMP 1H mist

WOHM3UPOBAHHOU CHIPOH HE(PTH.

IHoapo0Hoe onucaHue, M0 MeHbIIE Mepe, 0AHOI0 BAPHAHTA OCYLIECTBJICHUS
H300peTeHust

Hacrosiee n3o0perenne kacaTebHO YCTPOHCTBA AJ1st 00pabOTKH ChIPOH HE(PTH WU TSKEJIOTO
AM3eJbHOTO TOIUIMBA MPU IIOMOIIN HOHU3ALMH OCYLIECTBIISIOT MPH MOMOIIH COOPKH
HMOHM3HUPYIOLIErO yCTPOMCTBA, KOTOPOE YCTAHOBJIEHO B KaMepy 1, KOTOpasi Cily kKUB Ka4eCTBE
HarpeBaTeNbHON Kamephl 1, KOTOpasi HarpeBaeT BHYTPEHHIOK YaCTh CBOErO MPOCTPAHCTBA
makcuMyM 10 160 °C. HarpeBanue nocturaercst mpy MOMOILIY UCTIONb30BAHUS SJIEKTPUUECKUX
Harpesatenieii 17, kak yKa3aHO B HACTOSIIIEM U300pETEHUH, HO TaAKKe MOKHO MCIIOIb30BATh U
ra3oBbI€ HArPEBATENH, IIPU YCIOBUH, YTOOBI HArPEBATEIH BCEria 00ECTIEYHBAN JOCTATOYHYFO
MOLITHOCTb [T OAAEPIKaHMsI skenaeMol Temriepatypel. Ha ¢purypax 1 u 2 nokasaHa
HarpeBaTeNbHas Kamepa 1, riae Ha BIyCKHOU TpyOe 7 yCTpO#CTBa YCTAHOBJIEH BITyCKHOM
MaHOMeTp 9, a Ha BBIMYCKHOM TpyOe 8 ycTpolicTBa yCTaHOBIIEH BBITYCKHOM MaHOMeETp 11,
npudeM o0a MaHOMETpPa U3MEPSIOT AaByieHue. J(aBjIeHne peryupyroT o HeOOXOUMOCTH,
MyTE€M MCMOJb30BaHUs BITyCKHOIO peryisitopa 10 gaBneHus U BbITyCKHOIO peryssropa 12

JaBJICHHA.
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bonee Toro, Ha BiyckHO# TpyOe 7 ycTaHOBINIEH BIyckHOH pacxoxomep 20. Ha BbimyckHOM
TpyOe 8 yCTaHOBIIEH BBIMYCKHON pacxofoMep 22, KOTOPBIN, KaK M BITyCKHOI pacxoaomep,
COEIMHEH C PEryJIsITOPOM 28, KOTOPbIN aBTOMAaTUYECKU PETYIUPYET NAHHBIA PaCXO.

Jlnis u3mMepeHust TeMnepaTypbl cpelibl (CbIpoil He(TH W TSXKEJIOTO AU3ENBbHOTO TOIIMBA) HA
BXO/I€ YCTAaHOBJIEH BITyCKHON T€MIEPAaTyPHBIN AaTUUK 22, KOTOPBIM U3MEPSAET TEMIEepPaTypy
JKUJKOCTH Ha BXOJIE, B TO BpeMsl KaK BbIITYCKHON TEMITEPaTypPHbIN AaTUUK 23 yCTAHOBJIEH Ha
BBIXOJIE; TPU 3TOM 00a COETMHEHBI C KOHTAKTaMu 32 U 34 Ha peryysitope 28, KOTOpbIi
CPaBHHUBAET TEMIIEPATYPY, U, MO HEOOXOAMMOCTH, BKJIIOYAET WJIH BBIKJIIOYAeT Harpesarenu 17,

KOTOpPBIE HArPEBAIOT KaMepy 1, B KOTOPOIl pacnoyIOKEH y3€Jl HOHU3UPYIOLIErO YCTPONCTBA.

V37161 HOHU3UPYIOIIETO YCTPOMCTBA COENUHEHBI C BITyCKHON TPYOOH 4 B psill; KOHKPETHO, C
ABYMs B TPEX psifiax, U Ta XKe camasi TeMIeparypa, 4To NpUCYTCTBOBAjA Ha BXOJE,

OCYHECTBJIACTCS Ha BbIXOIC.

Temneparypy HarpeBaTeabHON KaMepsl | NOAAEPKUBAOT U OTCJIEKUBAIOT MPU MOMOIIH JIBYX
PacnoJIOXKEHHBIX B BEPXHEHN YaCTU HarpeBaTeIbHON KaMepsl 1 TepmoctaTos 29 u 30, koTOpbIe
COEIMHEHBI C KOHTPOJUIEpOM 28 Ha KOHTaKTax 35 u 36.

Bce mecTb OCHOBHBIX HOHU3UPYIOLIUX YCTPOUCTB 2 ABJISKOTCSA B3aUMHO CO€JUHEHHBIMHU C
HYJIEBBIM [TOTEHLUAJIOM IIPU MTOMOLIHU MTPOBOAA 24, KOTOPBIN IPUCOEAUHEH K KOPITYCY

HarpeBaTeNbHOM Kamepbl 1 1 obecrieunBaeT nmpaBuibHOE (PYHKIIMOHUPOBAHHE YCTPOHCTBA.

Bcesi crcreMa CKOHCTpYHpOBaHA TakK, YTO OHA CONEPIKUT MepenyCckHyo TpyOy 13, rae Ha neBoii
CTOPOHE BIYCKHOH TPyOB!I 7, OCHE BIYCKHOTO peryisitopa 10 naBieHus npucyTCTBYET
BEPTUKAJBHO MPUCOEINHEHHAs NIepenyCKkHas TpyOa 13, KoTopast npsiMo coeTuHeHa
NEPNEHANKYJISPHO C IBYMsI KOJIEHUAThIMU COCIUHEHUSIMH 14 C BBIXOAOM 4epe3 MepenyCKHON
KkyanaH 16, Tak, 4To NpoLecc TPAHCIOPTUPOBKY KUJIKOCTH HE OCTAHABIMBAETCS B ClIy4dae
MIOJIOMKH, YTOOBI MOYKHO OBUTO OCYIIECTBUTH HEOOXOAUMBIH peMOHT. BriyckHo kiamnas 15 B

TaKOM CJIy4ae 3aKphIT, & BBITYCKHOM KJIanaH 16 OTKPHIT.

KuakocTs, KOTOpast MPOXOAUT Yepe3 BIYCKHYIO TPYOy 7, MPOXOAUT Yepe3 BIIYCKHYIO TPYOy
YCTPONCTBA 4, COEIUHEHHYIO C BHYTPEHHEH U BHELIHEH YaCThI0 U BHYTPEHHEHN YaCThIO
HarpeBaTebHON KaMepbl | mpu momoru TpyOHOH raiiku 6. Y3esi OCHOBHOTO HOHU3UPYIOLIETO

yCTPOHCTBA 2 COeUHEH ¢ TPYOHOU! ralikoil 6, T.e. ABa yCTPONCTBA B TPEX psiiaX, KOTOPbIE
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COEIMHEHBI Y CBOMX LIEHTPOB C MPSMOI COeAMHUTEIHHOU TPyOOH 26 1 COeAMHEHBI C
6okoBeiMu U-00pa3HbiMu MyTaMu 3 Ha CBOeH mpaBoii u eBoii cropoHax. KoHeuHslit y3en
OCHOBHOT'O MOHH3HPYIOLIEr0 YCTPONUCTBA 2 COEAMHEH IPH IMOMOIIH BBITYCKHON TPyObI

YCTPOMCTBA 5, U JKHUIKOCTh CBOOOIHO BBIXOAUT Yepe3 BbIMYCKHYIO TPyOy 8.

V37161 HOHU3UPYIOIIETO YCTPOICTBA 2 COEAMHEHBI POBOAaMH 24, CHaOKEHHBIMH KaOeTbHbIMU
CTSKKaMH 76, COEMHEHHBIMH C TPEMsI BUHTaMu 47 HOCUTEJIsI HyJIEBOTO NOTEHIMANA, KOTOPbIe
CTATMBAIOT BHEIIHUI HOCUTEND 40 HYJIEBOrO MOTEHLIMAJIA 1 OCHOBHONW HOCUTEND 45 HYJIEBOTO
MOTEHIMAJA, MEKAY KOTOPbIMH PACIIONOXKEHBI TPH 3aIUTHbIE MeaHbIe TPYObI 49. Takum
00pa3oM, Bce 3a3€MJICHO U COEMHEHO ¢ KOPIYyCOM HarpeBaTeIbHOW KaMepsl 1 pu moMOLIH
BHUHTA 25 HYJIEBOTO MOTEHINANA. DJIEKTPUUECKHE HarpeBaTenu 17 B HarpeBarenbHON kamepe |
umeroT popMy OykBbl M, T7i€ B HarpeBaTeIbHON Kamepe 1 pacronokeHbl 4eThIpe U3 HUX, ABA
criepeny, U ABa C3aau, pyU noMouu raek 38 Harpesareneil. Ha ux koHIax HEUTpaib
noaseneHa k 18, a ¢aza k 19, u ux GyHKIMOHHUPOBAHUE YIPABISIETCS PETYISITOPOM 28,

COEIMHEHHBIM C PEryJIATOpOM 28 uepe3 KOHTAaKThI 18 u 19.

HarpesarenbHas kamepa | ycTaHOBIEHA Ha YETHIPEX METAIMYECKUX HOXKKax 53, U Ha ee
NepenHel CTOpOHe JeBas Asepua 51 u npasas Asepua 52 NPUBUHYEHBI IBEPHBIMU BUHTAMHU 27,
YTO JIy4lle BCero otMedeHo Ha @urype 2. JIBepLbl CilyKaT B KAYECTBE BXOAA B

HarpeBaTeNbHyI0 Kamepy 1 Bo Bpems 00CITy )KUBaHUS WIH PEMOHTA.

VY3en 0OCHOBHOTO MOHM3UPYIOLIEro YCTPOHCTBA 2 COCTOUT U3 BIYCKHOIO cenaparopa,
HaOJIF01a€MOT0 C MPAaBOH CTOPOHBI, KaK yKa3aHO Ha Purypax 3 u 5, KOTOPBII COCTOUT U3 IBYX
MOJIOBUH, & UMEHHO, MPaBOil MOJIOBUHBI 41 BMyCKHOIO cenaparopa, KOTopasi UMEET BHEIIHIOKO
pe3p0y MoNIOBHHBI 64, ¥ MpaBast MOJOBUHA 42 BITyCKHOTO CemapaTopa ¢ BHyTPeHHEH pe3b0oi
65, KOTOpbIE B3aUMHO COeTUHSIOTCS. [TOJIOBUHKY SBIISIOTCS MOJIBIME, 00pa3ysi HEOONBIIYIO
eMKOCTb. JleBast mosioBrHa 41 BIyCKHOIO cenapaTopa COAEPKUT B CBOEM LIEHTPE COSUHECHUE
JIeBOH MOJIOBUHBI 63 MPH MOMOIIY Taiiku BIyCKHOM TpyObI 39 yCTpoiicTBa CO BHYTPEHHEH
pe3p00ii, K KOTOPOI MPUCOETUHEH BITyCK TOIUMBA. Jlpyrasi CTOpOHA MOJIOBHHBI CONEPIKUT TPH
BBIXOJIa C Pe3b0OI MPaBOIl MONOBUHBI 62, BUHTOBYIO pe3b0y, HA KOTOPYIO MPUBUHYEH OJUH
M30JATOp 48 Ha KaXKOM BBIXOAE, PU 3TOM KaXKAbII U30JATOP U3rOTOBJIEH U3 NOJIMAMULA C
50% cTEeKIOBOJIOKHA, U 3aIIPECCOBAH B MEAHYIO TPYOKY 80 CHapy KM €€ C LeNIbI0 YBEeITUIESHUS

COIIPOTHBJICHUS BHYTPEHHEMY NaBiieHUI0. Mexay nsonaropoM 48 u pe3pboii npaBoit
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MOJIOBUHBI 62 MOMEILEHO KOJBLEBOE YIUIOTHEHUE 56 I yAyUYLIEHHON TrépMETH3aL1H.
H3zomnsrop 48 nMeeT COOTBETCTBYIOINYIO raeuHYI0 BHYTPEHHIOI pe3b0y, KoTopast
PacCIIONIOKEHA Ha €€ JIEBOU CTOPOHE 78 U mpaBOi CTOPOHE 79, U KOTOPBIE COEUHEHBI

OTKPBITBIM KaHAJIOM.

Ha cBoeii neBoii ctopone uzonsrop 48 umeer duanen 57 ¢ BHeIIHeH BUHTOBOH (pyiaHIIeBOM
pe3b0oii 58 U BHYTPEeHHEE OTBEPCTHE, MPOXOASIIEE uepe3 BeCh (iaHell, KOTOPbIN 3aKperjieH B
usonsitope 48. IIpaBast yacth hyiaHna 57 U3rOTOBNIEHA TAKUM O0Pa30M, YTO OHA UMEET
BHEIIHIOK BUHTOBYIO (DIIaHIEBYIO pe3b0y 59 ¢ yIIIMHEHHBIM H 3aMKHYTBIM KOpIycoM 60
(baHLa, YeThIPEXYTONBHYIO (KPYIIIYIO) U 3aMKHYTYIO I'paHb, 1 UMEET Ha CBOEH CTOPOHE
oTBepCTHs 01, U UMeeT OTKPBITBIN KaHa, IPOXOASIINM Yepe3 Hee, UCIONb3YEeMbIH AJIs1
coenuHenusi. MenHblii kopnyc 71, KOTOPbIN UMEET KaHaJl ¢ BHYTPEHHUMH BUHTOBBIMU
pe3pdamMu 17151 IeBOH CTOPOHBI 72 1 IIPABOH CTOPOHBI 72, MPUBHHYEH K (DJIAHLLY, & OTKPBITHIHI
KaHaJjl CIY>KUT B Ka4eCTBE HOCUTENA A HUIMHAPOB. CHapy:»kKU ero MeAHbINH KOPIyC UMEET JBe
u3onupyromue 0bonouku 73, neByro u npasyro (Purypst 3, 6, 7 u 8), KOTOpPbIE 3aKPBIBAIOT
BECh MEHBII KOPITYC, U CHa0KE€HBI BHEITHUM 3yO110M 82 1 BHYTpeHHUM 3yO1ioM 81 ¢ ogHOTrO
KOHI[a. 3auTHas MeHast TpyOa 49 HaTsHYTa Ha TIACTMACCOBBIE 000JIOUKH 73, KOTOPBIE
HUMEIOT TOT K€ COCTaB, YTO U U30JsTOp 48. /[Ba LUIMHAPA, KOTOPbIE AOJKHBI COCTABIISThH

TOUYHO 28,5 CM B JUIMHY, pPacrooXeHbl B MeHOM kopryce 71 (Purypsr 8, 9 u 10).

Bremnnii mpmmuaap 70 OTIAMBAIOT B BUAE YAIMHEHHOTO LIMUIMHIPUYECKOTO OOBEKTa C KAaHAJIOM
IO BCEH ero JUIMHE, U 10 JUIMHE BCEro ero BHYyTPEHHEr O Kpasi pacoyioXKeHbl nojtychepuieckue
BBICTYTIBI 75. Jluamerp BHELIHero nuiauHapa 70 Takoil Jke, Kak 1 AuaMeTp MEJHOro Kopriyca
71. Ha BHyTpeHHEM Kparo LUIMHAPA BHEIIHUN HUIUHAP 70 UMEET YeThIpe OCHOBHBIX psifia U3
56 monychepryeckux BbICTYIIOB 75, pacnoyioxkeHHbIX nog 90°. JlonomHUTe bHbIH psix 48
NoJyChePUIECKHX BBICTYIIOB PACIIONOKEH MEXKY KOKABIMH JBYMSI U3 YKa3aHHBIX YEThIPEX
OCHOBHBIX PsIIOB; NIEPBbI TONOJHUTENBHBIN s pacrnojoxeH nof 45°, sTopoii mox 135°,
Tpetuil noxa 225°, a nocnenHui NONOJHUTENbHBIN psaa — nox 315°. YkasaHHble
noJycepruaeckre BbICTYIIbI MOJOOHBIM e 00pa30M HaxOISITCs HA PACCTOSIHIH OT
BHyTpeHHero nuinuHapa 69. Ionychepuyueckre BbICTYIBI UMEIOT U3BIIIMCTBIN TUANa30H
IBYDKEHUS], U M3-32 3TOTO OHU CIIOCOOHBI 3aCTABIISITh TEKYLIYIO JKUIKOCTh TEUb

3PIF321FOO6pa3HbIM CIIOCOOOM U CMEIINBATD cpeay € UCIoJb30BAHUEM MAKCUMAJIBHO
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BO3MOJXHOTO TPECHUA U HauOOJIBIIEr0 KOHTAKTA C BHYTPE€HHUM HUJIHUHAPOM 69 1 BHEIITHUM

numHApoM 70

Bo BHyTpeHHEM NPOCTPAHCTBE BHEIIHEro HUIMHAPA 70 pacnosokeH BHYTPEHHUN LUITUHID
69, KOTOpBIH CKOHCTPYHPOBaH B (hopMe TparneuueBUAHON pe3bObl. BHyTpeHHui numuaap 69
MMEeeT HAUMHAIOLIYIOCS JIEBYIO TPANENUEBUIHYIO pe3b0y, U mocie Y4 IIMHBI IMIMHAPA OHA
NPEBPALIAETCS B MPABYIO TPANELUEBUIHYIO pe3b0y, KOTOpas nocie 2/4 AuHbI HITHHIPA
CHOBA IIPEBPAILAETCS B JIEBYIO TPANELMEBUAHYIO pe3b0y, U Ha mociIenHel 4 CHoBa
NPEBPAIIAETCS B MPABYIO TPAMELHUEBUIHYIO pe3b0y. BHemawmii pumuHap 70 U BHyTpEHHHHA
LUIUHAP 69 coeauHEHBI Yepe3 OTBepCTHe 83 MPU MOMOIIU BUHTA 84,

BryTtpennunii nunuHap 69 pacnonoxkeH B MEAHOM Kopryce 71, 1 HaXOQUTCs B IPSIMOM
KOHTaKTe ¢ rpanpro 60 npu nomowu npy>kuHsl 68. [IpaBas cTopona HunIMHApa 3aKperieHa ¢
UCTIONBb30BaHUEM (h1aHLa 57 ¢ BBICTYIIOM, KOTOPBIH MPUBHHYEH HA MEeAHBIN kopmyc 71 ¢
UCTIOIb30BAHUEM BHEIHEH BUHTOBOM (yiaHLIeBOH pe3bObl 59, 1 3aKperuisieT BHEIIHUT

LUJIUHAP C UCIIOIB30BAHUEM €0 YAJIMHEHHOIO OTBETBIIeHHs 60 U NpyKUHBI 68.

Ha npaBoii cropone uzomsaropa 48 (¢urypsel 3 u 4) 3akperiena my¢ra 54, KoTopas umeer
BUHTOBYIO pe3b0y 55 Ha cBOel JIeBOH CTOpPOHE, U YIJIMHEHHYIO COeTMHUTEIbHYIO TpyOy 74 Ha
CBOEM MPaBOM CTOPOHE, KOTOPast COAEPIKUT KOJIbLEBOE YIUIOTHEHUE 56 U raiiky 50, KOTopble
3aKperuIeHbl Ha pe3b0e JIEBOI CTOPOHBI BBITYCKHOTO cenapaTopa 66. BHyTpu BBITYyCKHOI
cenapaTop 66 umeet Tpu orBepceTus. [Ipasas nonosuHa 44 BeIyCKHOTO cenmaparopa
WJICHTUYHA JIEBOU MoJIOBUHE 41 BIyCKHOIO cernaparopa, KOTopasi OCyLIECTBIISIET COETMHEHUE
NPaBOi1 MOJIOBUHBI 67 BBIMYCKHOT'O CEMapaTopa ¢ BHEIIHEH pe3b0oi MOJ0BUHBI 64 1is

COEQUHEHUS C JIEBOU ITOJIOBUHOM.

TIaiika 40 BbITyCKHOI TPYyOBI YCTPOMCTBA CITYKUT B KAYECTBE COEAMHUTEIIS CO CIEAYIOLINM
y3JIOM HOHH3HUPYIOLIEro ycTporicTa 2. B Habope A0KHBI MPUCYTCTBOBATE MUHUMYM IIECTh
yCTPOHCTB ¢ TpeMs mpoxonamu (Purypa 12)

Ha Bxozne B cenapatop nepBoro yCTpoucTBa 3aKperieH BIyCKHOU perynsatop 10 nasnenus 10,
B TO BPEMsI KaK Ha BBIXOZ€ U3 NIPABOU MOJOBUHBI CENAapaTOpa LIeCTOr0 OCHOBHOIO

MOHU3HUPYIOLIET0 YCTPOMCTBA 2 3aKPEIJIEH BbITYCKHOMN peryasaTop 12 nasneHus.
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HarpesarenpHast kamepa 1 Bcerna qoimkHa 00y1aaaTh TOCTATOYHON MOLTHOCTBIO JJIS
noazep:kaHus Temneparypsl B nuanasone 160 °C. I noCTHKEHUs KUAKOTO TOTLIUBA
JlaBJIEHHE Ha BIYCKE JTOJKHO COCTABIISITh MUHUMYM 25 6ap, B TO BpeMsl Kak ONTHMaJIbHas
noHun3zauus npoucxonut npu 90 °C u nasnenuu B 25 0ap. Ecin HeoOxoauMo npoBonuTh
paboty npu Oonee HU3KHUX TemIiepaTypax, Ha kKaxabie 10 °C MOHM3UPYIOIUH y3ern
HEOOXOANMO YBEJINYHMBATh HA OIHO YCTPOHCTBO, HAIPUMED, €CIIH TeMIIepaTypa Ha BITyCKe
cocrasisieT 80 °C, Torna JuHUS UMeeT 7 OCHOBHBIX MOHU3UPYIOLINX YCTPOMCTB 2, a aBJIeHHE
MOTHUMAIOT Ha 2 6apa ¢ UCMOJIb30BAHUEM PEryJIITOPOB naBiieHus Ha kakabie 10 °C maneHus
TEeMIEepPaTypbl, U JTOJDKHO TIO3TOMY COCTaBJIATh 27 Oap, nist remneparypsl B 70 °C naBieHue
TOJDKHO cocTaBiATh 29 Oap, mpu 60 °C naBnenne 1OJKHO cocTaBnsaTh 31 Gap, a mpu 50 °C
JaBJIeHHe JOJLKHO cocTaBiisiTh 33 Oap. [Tpu 40 °C noHM3AIMs MOXKET MPOUCKXOIUTH TOJIBKO
€CITU Cpenia HaXOOUTCS B JKUIKOM COCTOSIHHHU, M €CJIM HACOCHI CIIOCOOHBI TPAHCIIOPTHPOBATD €€

Yepe3 HOHU3UPYIOLIYIO CUCTEMY.

HcnbiTanus U pe3yJbTaThl

HcnbiTanust 00pa3LoB MPOBOAMIIH B LIEHTPAJIbHON UCIIBITATENILHOMN JJa0OpaTOpHH KOMITAHUN
INA Inc. UcnibiTanue Ha TeMmepaTypy TEKy4eCTH BKIIIOYANIO B ceOst oOpaserl Chipoii HedTH,
o0pasel HOHU3UPOBAHHOH ChIPOH HEPTH, KOTOPBIH MPONMYCKAIN YePe3 BBILICONMICAHHOE
yCTPOHCTBO, 0Opasell TSLKENIOro JU3EIbHOTO TOIUINBA U 00pa3ell HOHU3UPOBAHHOM TSKENIOTO
JN3EJIbHOTO TOIIIMBA MOCIIE €ro MPOIyCKaHUs depe3 yCTpoiicTBo. Takxke mpoBOauIn
UCTbITaHUE 0OPA310B CTAHJAPTHOH ChIpOil HE(PTH M HOHU3UPOBAHHOHN CHIPOH HEPTH C
HCIIOJIb30BAHUEM Ta30BOI XpoMaTorpaduu U CIeKTPOCKOIHH SAEPHOTO MArHUTHOTO
pe3oHaHca.

UcnbiTaHus Ha TEMIEPATYPy TEKY4YECTH, TPOBEASHHbIE ¢ 00pa3LamMu Chipoit HedTH u

TAXKEIJIOr0 AU3CJIbHOI'O TOIUIMBA, AaJIU CJICAYIOIHUE PE3YJIbTAaThI.

Obpazen CaoiictBo | Ennnnna Pesynprar Criocob nsmepenust
HU3MEPEHUsI U3MEPEHUs

Cripast HeTb — Temnepar °C 30 ASTM D 5950:2014
CTaHIapTHAs ypa

TEKY4ECTH
Cripast HeTb — Temnepar °C 0 ASTM D 5950:2014
MOHU3HPOBaHHASA ypa

TEKY4ECTH
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Tspxenoe nU3ebHOE Temnepar °C 30 ASTM D 5950:2014
TOIIMBO — CTAHAPTHOE ypa

TEKYy4YeCTH
Tsoxenoe nusenpHOE Temnepar °C 0 ASTM D 5950:2014
TOILIUBO — ypa
HMOHU3UPOBaHHOE TEKy4eCTH

Hcnbitanne 00pa3LioB ¢ UCMONIB30BAHUEM [a30BOM XpoMaTorpaduu 1ajio JaHHbIE
MOJIETUPOBAHHOH MEPETOHKH, B TO BPEMS KaK XPOMATOrPaMMbl UCIIOJIb30BAIN JIJIs
OOBSICHEHUs CTPYKTYPBI 00pa3LOB, KOTOPAsi HAMPSMYIO BIIUSIET HA BBIICYKA3aHHYIO
U3MEHEHHYIO TEMIEPaTypy TEKYIeCTH.

[TonyueHHBIE TaHHBIE TOKA3bIBAIOT, YTO C TOYKH 3PEHHsI MOICTTMPOBAHHONW NEPETOHKHU B
oOpas3lie HOHU3UPOBAHHOMN CHIPON HE(PTH HE MPOUCXOIUT 3HAUUTETHHBIX H3MEHEHH 110
CPaBHEHHIO CO CTAaHAAPTHBIM 00Pa3IOM ChIPOH HE(PTH, YTO O3HAYAET, YTO KOHKPETHBIH CI1Oco0
MOHHU3AIIH HE BBI3BIBAET U3MEHEHNUH B XUMUUECKOM COCTaBe ChIpoil HepTr. OnpeneneHHble
OTKJIOHEHUS] MO’KHO OOBSICHUTD TEM, YTO HOHHM3ALIUIO TIPOBOMIIN B OTKPBITOH CUCTEME,
NPUBOAALIEH K OECKOHEUHON MOTEPEe BBICOKO JIETYUUX BEIIECTB U3 CHIPOH HEPTH.

Ha xpomaTorpammax nokasaHbl ONpesieJIeHHbIe CTPYKTYPHbIE H3MeHeHUs. B xpomaTtorpamme
11 celpoit HeTH, 00paboTaHHOMN MO COCOO0Y MOHU3ALMH, OTCYTCTBYIOT ITHKH B 00JaCTH
YHCJIa aTOMOB yTIJIepOAa, KOTopoe cocTtaisier 6ounblue 20. 1o OeccriopHO MOATBEpIKaaeT

U3MEHEHHEe TeMIepaTyphl TEKy4eCTH ChIPOi HeTH.

OnpenesieHHErpynnoBoro cOCTaBa

HonmuposanHnas ceipas Heptb | Ctannaprhas ceipas HedTb (%o
(% macc/macce) Macc/macc)
OO6muast most 18,24 20,26
apOMaTUYECKUX
COEeIMHEHU I
OO6mast monst 77,28 79,74
napapuHOBBIX
COEeIMHEHU I
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JIByMepHYIO XpoMaTorpaduo mpoBOAUIIH, YTOOI JOKA3aTh, YTO U3MEHEHHH B CTPYKTYpE U3-3a
IPUTOTOBJIEHNS 00pa3lia He MPOUCXOMMNT, T.€., YTOOBI JOKA3aTh, YTO COOTHOIIEHUE
apOMaTUYECKUX COENMHEHNH U Mapa(pUHOBBIX COEUHEHNN OCTAETCS TEM YK€ CAMbIM I1OCIIE
00pabOTKH ¢ UCTIONB30BAHUEM HOHU3ALUH. DTO TaKoKe MOKA3bIBAET, YTo 00padoTka ¢
UCIIOJIb30BAHUEM YCTPOHCTBA B COOTBETCTBHHU C HACTOSALIIMM H300pETEHNEM HE BIIMSET Ha
COCTaB CBIPOH He()TH, HO JINIIb HAa (PU3UUECKYIO XapaKTEPUCTHKY CBOMCTBA TEKYyYECTH.

VY ka3aHHOE TakykKe TOKa3aHo TIPH MOMOIIHU criekTpockonuu SIMP 'H.

XpomarorpaMMsbl MOKa3bIBAIOT, YTO MPUPOIHAS He0OpaOoTaHHAs ChIpast HEPTH COAEPIKUT
CTYCTKH OTIPENEJICHHBIX CTPYKTYPHBIX IPYIIT NapapUHOBBIX COSAMHEHHH, [TMKIIONMapa( MHOBBIX
COEAMHEHUH, n30mapa(MHOBBIX COETUHEHNUH, APOMATHYECKIX COSAMHEHUH U
nonuapoMaTHueckux coeanuHeHni. C apyroit CTOpoHbI, B COOTBETCTBUHU C XPOMATOIPaMMO
oOpasua ceipoii HeTH, KOTOPYIO 00padoTai MpU MOMOIIH YCTPOMCTBA B COOTBETCTBUU C
HACTOSIIIUM M300pETEHNEM, BHIIIEYKA3aHHbIE IPYIIITbI PACCESHBI, UTO O3HAYAET, UTO SIBIISETCS
BO3MOYKHBIM IIPOLIE UX OTAENUTD. ITO TAKXKE MMPEICTABISAET COOOH MPSIMOE CBUAETEIBCTBO
TOTO, YTO 3TO YCTPOHCTBO OKa3bIBAET MPSMOE BIUSHIE HA MIOHIKEHUE TEMITEPATYPBbI

TEKY4YeCTH ChIpOH HeTH.

OmnucanHOe yCTPONUCTBO JUIs1 00pabOTKH ChIpOI HE(PTH MITH TSKEIOr0 TU3EIHbHOrO TOILTHUBA C
UCTIOIb30BAHUEM KOHKPETHOTO Croco0a MOHHM3ALMHU TIPEACTABIsIeT COOOH yCTPOICTBO,
KOTOPO€ MOKHO M3TOTOBUTH SKOHOMHYHO U MPOCTO € UCTIOIB30BAHUEM ITPOCTHIX
MPOU3BOJICTBEHHBIX MPOLIECCOB, M TAK:KE MOXKHO JIETKO pa3o0paTh u coOpath, naBasi
YHHUKAJIbHOE YCTPOUCTBO, KOTOPOE MOKET MPUBECTH K OOJBIION SKOHOMHUH BO BpEMsI
TPAHCTIOPTHPOBKH TAKOH MOHU3MPOBAHHOM CHIPOH HE()TH HITH TSKEJIOTO AU3EJIbHOTO TOIUIUBA.
CrenmaucraM B JaHHOH 00J1aCTH TEXHUKH OyIeT OYEBHUIHO, YTO SBJISIETCS BO3MOKHBIM
MIPOBECTH MHOTOYHUCIIEHHbIE MOTU(DUKAIIMN U U3MEHEHUS C 3TUM YCTPOUCTBOM JJIsl 00pabOTKU
CBIPOM HE()TH WU TSKEJIOTO TU3EJIbHOTO TOIUTHBA ¢ UCTIOJb30BAHNEM HOHU3ALINY B
COOTBETCTBHUH C HACTOSIIIUM H300peTeHrneM, Oe3 BhIXO/1a 3a Mpenesibl 00beMa U CYyIHOCTH

HACTOSIIIEr0 H300pETeHNSI.
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JList ueneit sCHOCTH ObUTH BBEICHBI CICAYIOIINE TTO3UIOHHbIE 0003HAYEHHs], KOTOPBIE

HCTIOJIB30BAJIMCH B TEKCTE OMUCAHUS HACTOSIIErO M300PETEHUS U ero PUryp:

—

HarpeBaTeNbHas kKaMepa

OCHOBHO€ HOHM3UPYIOILEE yCTPOHCTBO
6okoBbie U-00pa3Hbie My ThI
BITyCKHAasi TpyOa yCTpoicTBa
BBINTyCKHAast TpyOa yCTpOHCTBA
TpyOHas raiika

BITyCKHas TpyOa

BBIMYCKHAsI TpyOa

v ©® N bk oW

BITyCKHOW MaHOMETDP

—_
o

. BIIyCKHOU PEryJsTop AaBJIEHUs

f—
f—

. BBIITyCKHON MaHOMETP

—_
\®]

. BBIITYCKHOM PETYJIATOP AABJICHUS

—_
W

. TIepernyckHasi Tpyba

—_
N

. KOJICHYAaTOC COCAMHCHUC

—_
W

. BIyCKHOM KJ1anaH

—
@)

. IEpENnyCKHOM KJiarnaH

—
~

. BIEKTPUYECKUI HarpeBaTesb

—
(o]

. HENTpasb

—
O

. paza

[\
o

. BIIYCKHOMW pacxoaomep

\®]
—_

. BIIyCKHOU TEPMOMETP

N
\®}

. BBIIIYCKHOM pacxoaoMep

[\
(%)

. BBITYCKHOH TEPMOMETP

[\
N

. IPOBOJ

[\
wn

. BUHT HYJICBOT'O IMOTCHLMAJIA

[\®]
o)

. TIpsiMasi COeNMHUTETbHASI TPyOa

\®)
~J

. BUHT ABEPLbL

[\
o0

. peryasTop

\®]
\O

. TEPMOCTAT HarpeBaTEJIbHON KaMephbl

(98]
O

. TEPMOCTAT HarpeBaTEJIbHON KaMephl
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dopmy.Jia uzodpereHust

1. YcTpoicTBO 11 MOHMKEHUS TEMITEPATYPhI TEKYUECTH ChIPOI He(TH WIIH TSKEJIOro
JU3EJIbHOrO TOIIJIMBA, M KOTEJIBHOTO TOIJIMBA IJIsl CYAOB C MCIIOJIb30BAHUEM
KOHKPETHOTO Cr1oco0a MOHM3ALMH, M YKA3aHHBII CIIOCO0 OCYIIECTBIIIOT IyTeM
IPOIYCKaHMsI HArpeTOH ChIpOH He(THU MIIN TSKEJIOrO TU3EeIbHOTO TOILINBA Yepes3
OCHOBHO€ MOHU3UPYIOLIEE YCTPOUCTBO (2), KOTOPOE SIBISIETCS 3a3€MJICHHBIM, U
KOTOPO€ COCTOHT U3 TPeX MapajuIeIbHO COSTUHEHHBIX HOHU3UPYIOIIUX CErMEHTOB
(85), rme kaxnplil cerMeHT (85) cOCTOMUT U3 3aIUTHON MeHOU TpyOKH (49), BHYTpH
KOTOPOU paclojIOkKeHa 3alUTHAs H30JUpYoiasi obonouka (73), B KOTOpOit
pacmosioxeHa MenHasi obonouka (71), U B KakI0l METHON 000JIOUKe PaCIOIOKeH
BHeIHUH unmuHAp (70) mumuHIpryecKol (OpMBbI, B KOTOPOM YCTaHOBJICH
BHYTpeHHUH unmuHAp (69), u ykaszaHHble BHEITHUN UUHAP (70) 1 BHYTpEHHUI
UTHP (69) U3roTaBIMBAIOT B BUAE ABYX CIUIABOB, PA3JIMYHBIX 110 COCTABY,
OTJIMYAOINEECs] TEM, YTO CIUIAB BHYTPEHHEro UMinHApa (69) nMeeT crnenyromui

COCTaB:

Komnonent ITo macce (%)
° AJFOMUHUN 1,94
. OecKHCIOpOaHAs Meb 54,00
BBICOKOH MPOBOJUMOCTH
(BMBITI) 99.92
. 071080, 99,9% 1,80
YUCTOThI
° IHUHK, 99,9% 49UCTOTHI 22,10
° CypbpMa 0,05
° JKEE30 0,08
° HUKEJb 11,74
. CBUHEI 8,00
. 30JI0TO 0,05
. cepebpo, 90% 0,04
YUCTOTBI
. BOJIb(pam 0,01
. BaHaJ U 0,02
° dochop 0,02
° cepa 0,02
° KPEMHHMH 0,06
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. Maprasern 0,04

° IJIATUHA 0,03

U T€M, YTO CIUIaB BHeIIHero uuiuHapa (70) umeer cleayroumil CocTas:

KomnoneHnT ITo macce (%)
° AJTFOMUHUNA 2,40
. OecKuCIOpoaHast MeIb 52,73
BBICOKOU NMPOBOANMOCTH
(BMBIT) 99.92
° 30JI0TO 0,05
° cypbpMa 0,06
° IHUHK, 99,9% 9UCTOTHI 22,80
° cepedpo 0,04
° 0710B0, 99,9% 1,80
YUCTOTHI
° XpOM 0,04
. HUKEJTb 11,74
° K0OaJbT 0,05
. BOJIbpaM 0,01
. BaHAaUU 0,02
. CBUHEL 8,00
° JKEJE30 0,08
o docdop 0,05
° cepa 0,02
° Maprasewn 0,04
° KPEMHHUI 0,03
. MJIaTUHA 0,04

2. YcTpoiicTBo no 1.1, oTainvawieecs TeM, YT0 OCHOBHOE HOHU3HUPYIOLIEE
YCTPOUCTBO (2) HOIKHO COAEPKATh, IO MEHbIIEH Mepe, TP OCHOBHBIX
WOHIBUPYIOIIHNX cerMeHTa (85), KOTOpble COeAMHEHBI MapaJUTeIbHO, U KaXKIbIi
cerMeHT (85) OTAEeNbHO COCTONT U3 3aIIUTHON MeqHOU TpyOKH (49), BHYTPH KOTOPOH
pacIoNoKeHa 3alUTHAS U30JHpyromas obonouka (73), B KOTOPOH pacroioKeHbl

menHas obonouka (71), BHemHui unuHAp (70) 1 BHyTpeHHUH IHTHHP (69).

3. VYcrpoiicTBO Mo TI000MY M3 MPEAIIECTBYIOMNX MYHKTOB, OTJIHYAIOIIEECs TeM, YTO, IO

MeHbLIeH Mepe, 6 HOHU3UPYIOIUX YCTPONUCTB (2) AOIKHBI ObITh COSTUHEHBI B P,
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KKIbIHA U3 KOTOPBIX COCTOUT U3 TPEX OCHOBHBIX HOHU3HPYIOIIUX CErMEHTOB (85) mst
MOHIKEHUS] TEMITEPATyPbl TEKYUECTH ChIPOH HEPTH HITH TSDKEJIOTO TU3EIIbHOTO
toruBa A0 0 °C, u noaaep KUBaHUs €€ MPU TaKOU TeMIlepaType B TEYEHUE, 110

MEHBIIENH Mepe, OHOTO rojia.

YeTpoiicTBo 10 1.1, oT/In4aromeecst TeM, 4TO JJIMHA OAHOTO BHYTPEHHETO
mtHapa (69) u BHewHero muuHApa (70) HoHM3HpYIOLIero cermMeHTa (85) He
npeBbIaeT 28,5 CM U U4TO YBEIMYEHUE EMKOCTH YCTPONHCTBA BO3MOKHO TOJIBKO MMyTEM

YBCIIMYUECHUA NOTICPEYHOI0 CCUCHUA HUJIIMHAPA.

YcrpoiicTBo no 1.1, oT/IM4aromeecst TeM, YT0 BHYTpeHHUH tuumuHap (69),
NPEANOYTUTENBHO, HMEeT (POPMY TpareHueBUIHON pe3bObI I JOCTHKEHHS

MAaKCUMAJIbHOTI'O KOHTAaKTa CPEAbl C MOBEPXHOCTHIO NUIIMHAPOB MMyTEM TPCHUA.

Y CTpoicTBO 1O 11.5, OT/IMYaKomeecs: TeM, YTO BHYTpEeHHUH uumnHap (69) nmeer
HAYMHAIOINYIOCS JIEBYIO TPAleLUeBUAHYIO pe3b0y, U MoCe V4 JUINHBI IUINHAPA OHA
IpeBpaINaeTcs B IPABYIO TPANELIUEBUIHYIO pe3b0y, KoTopas rmocie 2/4 niuHbl
LIIJIMHAPA CHOBA MPEBPALLIAETCS B JIEBYIO TPANELIUEBUIHYIO pe3b0y, U Ha ocaeHel Vs

CHOBA MPEBPAIIAETCS B IPABYIO TPANELIMEBUIHYIO Pe3bOy.

VYcTpoiicTBo 1o 1.5, oTJInYalomeecst TeM, YT0 BHYTpeHHUN uuausap (69) umeer
HAYMHAIOIIYIOCS TPABYIO TPANELMEBUAHYIO pe3b0y, KOTopast mocie Y4 IINHBI
LIWJIMHAPA NTPEBPALIAETCS B JIEBYIO TPANIELIMEBUIAHYIO pe3b0y, KoTopas mocne 2/4
JUTMHBI LFJTHHIPA CHOBA MPEBPALIAETCS B MPABYIO TPANELUEBUIHYIO pe3b0y, U Ha

NIOCJIeIHEH Y4 CHOBA MPEBPAIIAETCS B JIEBYIO TPANICLUEBUIHYIO Pe3b0y.

YcrpoiicTBo 1o 1.1, oT/Im4aromeecs: TeM, YT0 BHEIIHUH tumuaAap (70),
NPEANOYTUTENBHO, HMEET HMJIMHAPUIECKYIO (OopMy, C KaHAJIOM I10 BCEH €ro JUIHHE, Ha
BHYTPEHHEM Kpae KOTOPOro HaXOAATCs nojiycdepudeckne BeICTYIbI (75) s
JOTIOTHUTEBHOTO YBEINYEHUS TYPOYJIEHTHOCTH CPEMbl B YCTPONCTBE U €€ TPEHHUS O

MOBEPXHOCTh HUJIMHAPOB.
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YcrpoiicTBo 1o 1.8, oT/imyaromeecst TeM, 4T0 BHEIIHUHI nuuHAp (70) nMeeT BHYTpU
YeThIpe OCHOBHBIX psifa ¢ 56 nonycepuueckumu BbicTyniaMu (75), pacrioioKeHHbIMU
nof 90°, a MexXay KaKIbIMU ABYMsI U3 YKa3aHHBIX YETbIPEX OCHOBHBIX PSI0B
PACIIONIOKEH JOTIONHUTENbHBIN psia U3 48 nosycdeprudecknux BbICTYIIOB; IEPBbIH
JOTIONHUTENBHBIN psifl pacnofioxkeH nox 45°, sropoit nox 135°, Tperuii mox 225°, a

NIOCJIETHUN JOTIOIHUTENbHBIN psan — mox 315°.

YcTpoiicTBo 1o 1.1, oTJIMYaKomIeecst TeM, YTO COCTaB H30JHpyrouiei odonouku (73)

SIBJIIETCS TAKUM, 4TO OHa copepkuT 50% nonuamuna u 50% CTEKJIOBOJIOKHA.

Crioco0 M3roToBNeHNsI BHYTPEHHETO IIITHHIpPA (69) HOHU3UPYIOIIETO YCTPOICTBA,
OTJINYAIOLIUICS TeM, YTO CIIOCOO COCTOUT U3 CICAYIOLINX CTAIMH:
a) AJFOMHHUH, M€Z1b, OJIOBO, CYPbMY H K€JI€30 MOMEINAoT B (popmy B
BBIILIEYKA3aHHBIX POLEHTHBIX JOJIAX, KaK YKa3aHo B II. 1;
0) HarpeBanne MeTaioB B ykasaHHOH ¢opme, 1 popMy HarpeBaroT 10
TeMIieparypbl npudm3uTesHO B 980-1200 °C, 1o Tex mop, moka He MOyYUTCs
pacriaBjeHHas CMECh METAJIOB;
B) Temnepatypy nogaumarot 10 1425-1540°C, u B pacrijiaBjieHHYIO CMECh
METAJUIOB JOOABJISAIOT HUKENb, CBUHEL, 30JI0TO, cepeOpo, BoIb(ppam, BaHAIUH,
dbocdop, cepy, KpeMHHI B MapraHel B POLIEHTHBIX AOJISIX, KaK YKa3aHO B IL. 1;
r) TemnepaTtypa pacniaaBlIeHHON CMECH METAJIIOB JOJIKHA OCTaBaThCs NPU
TeMIieparype, 1o MeHblieii mepe, npudnuzurensHo 1500 °C B TeueHue, 1o
MEeHbLIeH Mepe, S MUHYT U He Oonee 10 MUHYT;
) H3-3a ero HU3KOM TeMIIEpaTyPhl TUIABJICHUS IUHK TOOABJISIOT 32 5
MHUHYT 1O OTJIMBKH PACIUIaBICHHOW CMECH METAJUIOB B Moxxozsmei Gopme;
e) 3areM K pacIulaBICHHOW CMECH METAJUIOB TOOABJISIFOT MOAXOISIIEe
KOJINYECTBO OYPBI, TaK, YTOOBI MPUMECH U3 MATEPUAIIOB MOAHSIINCH HA
MIOBEPXHOCTB, I/Ie UX (PU3NUECKH YIOAISIOT;
x) 3ateMm cienyer oTiMBaHUEe (POPMBI, U OXJIAKIEHUE OTIIMTOMN 3aIMBOYHOMN
CMECH 10 KOMHATHOH TeMIepaTypsbl, MOCIe Yero Mpu He0OOXOAUMOCTH
OCYIIECTBIISIFOT OYHCTKY C 00513aTeNbHOM MeCKOCTPYHHONH 00pabOTKONH OTIUTHIX
3JIEMEHTOB,

3) [unuuap HE NOJKEH UMETh BHEIIHEN HEOAHOPOAHOCTH,
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) O6paboTtanHbIl TAKMM 00pa30M BHYTPEHHUI LIWIMHAP CHOBA HAIPEBAOT
npudm3uTenbHo 10 200 °C 1 HEeHAAONro MOTPYIKAKT B PACIUIABICHHYIO

IJIATUHY AJIs1 CO30aHUs TOHKOI IJIEHKU I10 BCeM MOBEPXHOCTH.

12. Crioco® u3roroBieHus BHEIIHETo MHAPa (70) HOHU3NPYIOLIETo YCTPONCTBA,
OTJIHYAIOUIHIICSA TE€M, YTO CITOCOO COCTOUT U3 CAETYIOIINX CTAIU!

a) AJTFOMMHUH, MeJlb, OJIOBO, CYPbMY U JKeJIe30 TOMEIIAroT B opMy B
BBILIEYKA3aHHBIX MMPOLIEHTHBIX JOJIX,
0) HarpeBaHnue MeTayuioB B ykazaHHOU dopme, U GopMy HArpeBaroT 110
TeMriepatypbl npudm3uTeNbHO B 980-1200 °C, no Tex mop, moka He MOJyYUuTCs
pacriaBjeHHas CMECh METAJJIOB;
B) Temneparypy nogaumarot 1o 1425-1540°C, u B pacriiaBieHHYIO CMECh
METAJUIOB OOABJISIOT HUKENb, CBHHEL, 30JI0TO, cepedpo, BoIb(ppam, BaHAAHI,
docdop, cepy, KpeMHHIT 1 MapraHell B IPOLEHTHBIX JOJISIX, KaK B 1L 1
r) TemnepaTypa pacraBlIeHHON cMeCH METAIJIOB JOJI’KHA OCTaBaThCsl PU
TeMIeparype, 1o MeHblIel mepe, npudansurenasHo 1500 °C B Tedenue, 1o
MeHbLIeH Mepe, S MUHYT U He Oonee 10 MUHYT;
o) M3-3a ero HU3KON TeMIepaTypsl IUIABJICHUS LIMHK JOOABISIOT 32 5
MHHYT 70 OTJIMBKH PAcIUIaBJIEHHON CMECH METAJUIOB B roaxozsmei Gopme;
e) 3aTeM K pacIUIaBJIeHHONW CMECH METAJIOB HOOABIISIOT MOAXOASLIEe
KOJIMYEeCTBO OypBI, TaK, 4TOOBI MPHUMECH U3 MAaTEpUAJIOB OAHSINCH HA
MIOBEPXHOCTb, IIe UX (PU3NYECKH YIANSIOT,
K) 3areMm cienyer oTiiMBaHUe (POPMBI, U OXJIAKIEHUE OTIIMTOMN 3aIMBOYHOMN
CMECH 10 KOMHATHOW TeMIIEpaTypPhl, MOCIE Yero Mpyu HeOOXOAMMOCTH

OCYIIECTBJISIIOT OYHCTKY C 0053aTeIbHON MeCKOCTPYIHHONH 00pabOTKOM OTIUTBIX

3JIEMEHTOB,
3) IunuHap HE TOJKEH UMETh BHEIIHEH HEOAHOPOAHOCTH,
) Ob6pabotannblii TakuM o0pa3om BHemwHUH munHAp (70) cHOBa

HarpeBaroT npudbmu3uTensHo 10 200 °C 1 HeHaAoAro MOrpysKaroT B

PaCIUTaBJICHHYIO TUIATUHY JJIsL CO3JaHUSI TOHKOM TIJICHKHU IO BCEH MOBEPXHOCTH.

13. Cniocob monyyeHust HOHM3UPOBAHHOM KUIKOHM ChIPOH HE(PTH MITH TSKEIOTro

IU3EJIbHOTO TOILIMBA C MCIIOJIb30BAaHUEM YCTpOiicTBa 1o irodomy m3 . 1-10,
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OTJIMYAIOLIUICSI TEM, YTO JaBJIEHHE HA BXOJE Y ChIPO HE(TH I TSXKEJIOro
JU3ENIbHOTO TOIIJIMBA COCTABIISAET, 110 MEHbIIEH Mepe, 25 6ap, 1 ONTUMAaIbHON

MOHU3ALUH JOCTUTAIOT NpH Temneparype B 90°C u naBnenuu B 25 Oap.

Crocob mosny4eHust HOHU3UPOBAHHOM JKUIKOH ChIPOH HE(PTH HITH TSDKENIOTO
AW3€JIbHOTO TOIUIMBA 1O I1. 13, oTANYaromuiicst TeM, 4TO 1J TEMIIEPATyp BIIyCKHOU
Cpenbl, KOTOpbIe MOHIKEHBI Ha Kakable 10°C MOHU3UPYIOMUN y3e1 HeoOXOaMO
YBEJIMYUBATH HA OHO JOMOJIHUTEIbHOE YCTPOUCTBO (2), KOTOPOE COCTOUT U3 TPeX
OCHOBHBIX NAPAJIJIEIbHO COEAMHEHHBIX CErMEHTOB (85), B TO BpeMsi KaK BITyCKHOE
JaBJIEHHE CPeIbl IPU TIOHWKEHUH TeMreparypbl Ha kKaxbie 10°C HeoOxoaumo

yBeNN4HUBaThH HA 2 Oapa.

VY CTpONCTBO AJISt IOHIKEHHS TEMIIEPATYPbl TEKYYECTH ChIPOH HEPTH MU TSHKEIOTO
IU3eHHOTO TOIUTHNBA 10 JJF0OoMy u3 mir. 1-14, oTnudaroieecs: TeM, 4To ero
HUCIOJIB3YKOT HENOCPEACTBEHHO B He(I)TﬂHbIX CKBaKMHAX AJIA MPOHU3BOACTBA U
TPAHCIIOPTHPOBKH ChIPOH HEPTH MIIM TSDKEJIOTO TU3€TIbHOrO TOIUIMBA Ha
nepepadaThIBAIOIINX 3aBOAAX IS IPOU3BOJCTBA MU TPAHCIIOPTUPOBKH ChIpOH HeTH
WJIN TAXKEJIOTO AU3CJIBHOI'O TOIIMBA U AJI XPaHCHUSA CI:;IpOfI HG(I)TI/I HUJIN TAXKEJIOTO

AU3CIIbHOI'O TOIIJIMBA.



31 32 33 34 35 36 18 19 13

28 — [\CF

U /// L o

T

21 19 38 40

% 17 49 48 ‘L/ 39 45 2 / 30
47 /39 -
Z/ \ / B4
° l . \ L / l -

a I

1~ -

N

/1



durypa 2

1/c



3/11

Tir v —
[o;} l!ll\li._ LH _
[3p [H SEUTS

[ i I.l—
e me—— r——— o
11 ; ©
— , " <©

oy
T
o s
<

S S

Qurypa 3




°5 54 74 50 6 6o “

‘ . |

] ! P i !
| i i P J |
"' H ! :7 .}

/E@ D [ —
79 ‘\78-




- ©
\.6 u\\\u.\\../
ey \
N &)
A= =
— \—
] =
= =
= = ==




80 48 58 57 59 73 81 49

i

i

82 73 72 T 72 70 68 69 68 59 57

50 54 48 80 54

74

50 54 48 79 &7 72- 61 68 49 75 73 73 69 59 57 58 48 80

.y

E-:* —-QT[

61

60

49 57 48 80

58 80

79 48 78

S s ,—«/g;,z/;/// ,/,/,47>J

>
'/f"/ =

55 78 sé 58 60

71 75 76 (DHrypa 8 72 :79 78

11/9



75 75 70 69 84

| ; ] //
\\\ ] / '[ / i 72
7 —T 7 //
=) 1= _ =] (=) \=J ) -
Sa V@ =Y ) g
~
75
®durypa 9 47
75 75 70 83 84 71
A R . ™ - k 72
\ \, \\‘ _ \\\ F/ Vo
0 :l\ AT l‘l (1) H V i;'t l {5\ I\II iR i -.‘ HIW ‘:‘ N m M H.;l.; .’/
WARAAARAARAL ARAAABAAAAA
/ /I ) \\
69 75 75

®urypa 10 Qurypa 11

/L



26

- 24

40

26

®urypa 12

25

11/8



®Qurypa 13a

®urypa 13b

9/11

CTaH}IapTHaH HECUOHU3HPOBAHHAA ChIpasd Hed)TI:.

OrtgeTt 0 MO}ICJ’IHpOBaHHOﬁ TMEPETOHKE.
0B79/KKI1S, STANDARD SIROVA NAFTA

STANDARD SIOVA NAFTA 0 7y, const fowr 16mimn, THI 425C, spin 2 %, Ty 15010V 2000 390 0H20M620), e ASIVASL305)

HK - 0B 45, 140153 - U2BITLXIENDLDI24 052
CChema NDATAIDZEBTEXTISISDISE XGI0177 0 (GC DATA FILE:

TMPOLEHTHAsA 1014 BEIXOJa
@
&

Smuictad Datliston Repee
Breensge Yiel
73
2]
[
&)
g 1 /
g .
é [ ,//
LS /
3% /
!:5 & /
g« / .
g a /
&
g
u B0
% ,M"‘f“
20
15 bt
" S
§ ‘// ? [ZEL TSN kf?
Wod @ W W ;B W R 60
TeMIepaTypa
e FO'A Fronl §9+31
Agtont SimD:s Repet Caligration. C\Caem 3B DATAIDZETEXEIMDISEXDC01S) DIFDtA LY
706015 107.05PM B'ang £ \ChemINDATAIDZBSTEXMSIDISEX 00148 O
Agllant Yechnologles 8o Qe Referonse
SimDis Prozerties custom properties
Uounsarus — obpaborannas ceipast HedTh
OT4eT 0 MOZEMMPOBaHHOH IIEPETOHKE
O0[K}15; IONIBRAVRRAFTA
IONIZRANA NAFTA. 0.2 y). const Nlow 16mifran, TEGi425C; so'd 2.1 Tinj, 150(10):200/430¢ 01200/ 1£0{0;: T 15 1)/ 15/420K5)
NK - 20-Jut16, 12 15.09 - D28B7EXTENDEC(24052
4 \C'nemSZ\UDATA\D28§7EXI\SNDISEIBJOIMD {GC DATAFILE)
Smuates Datitaten Rspaet Tertnenieqe Yiedu Tatie
Roicerisg Yel
B _—/"-’—
LS
© / 1Ty 5
85 / 4 By
" HONAAY
w / 1.0
75 / e

R

Agilen: SimDis Report
WG 142 11PH
Agilent Tochnologio:

TeMIepatypa
— FOIA Sra7 Sgagt

Catiratioa CChem3NADATAZEITEXNSIMDISEX20150 DFIDIA ¢h
Blante. C1Clem3ANDATADZE7E XNSIMDISEXDE0148.0

s M Qc Relsrence
Simbis Pcparties. cusiom properties




10/11

- Texymas(ue) xpomaTorpamma(sl).

MWL A - curnan dponra | §LZAB7E A TS BADIS

TIM/1 A — cursan gpponTa | {f

Norm. 1
; L
. i
¥ i
|

143800 -

12000

10000 -

8000

8000 ~
4000 ~
243060 -
Chripast He()Th — CTaHAAPTHAS
0 S ) ~ -
{ 5 v T ; * » T a b ¥ 0 ¥ 5 - s f g ¥ gy T ¥ B ¥
e o 5 10 15 . 20 75 20 rvin

Ourypa 14



11/11

[ ¥ %
o H
i ' b
g ¢
s
R
'
| S ﬁ;
LI i P
t ks
b AP !
? [ ét
: [
. i
: o d .
[R1 . )
'y ' . !
H o k{ .
N »§ 1%
s Lk
‘ b o Y, H
5 ‘ £
Vot , Y 'i;m' '
lq t LM ¢ e :.‘
IR
NI ,lfw",:(f‘u‘ ¥ £
UL t'l”'n""e:i" * :"‘l
e l‘?

TSI Y
. ‘\n'rl' :"ﬂ}“

Qurypa 15b




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

