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PA3JIEJT 1. HAUMEHOBAHUE PABOTBI

Boimonnenue HayyHo- TexHWYeckoif  paGoThI «Paspabotka naGopaTopHOlf TeXHONOrHH
COCTMHEHHS  METAJIH3UPOBAHHBIX CCKUHH COCTABHOM BETBM TEPMOAIIEMEHTA METOHOM
BBICOKOTEMIIEPATYPHOH MaliKu»

PA3JIEJT 2. LIEJIb Y 3AJIAYH PABOTHI

llonpasnen 2.1 BeiGop HanpaBnenuii necaenosanumii

JlBe TpeTu BHIpaGaTHIBAaEMOHi B MHpe JHEPrHH TEpAETCS B BHIC HEHCIIOIB3YEMOro
OpocoBoro Temnra (HampuMep, TOJIBKO 35% OHEPTHH, TMPOH3BENSHHOW Ha TerUIOBOM
SJIEKTPOCTAHIMH, JOXoAWT o mnorpeduteneit, a KIIJ] aBroMoGuns cocraBiser 20%).
HMneanbHpiM pemrenuem mpo6ieMsr 3HEpProcOepesKeH s ABJIAETCS XOTS OBl YaCTHIHBIH BO3Bpar
NOTEPAHHOT0 OPOCOBOTO TEMIA B YHEPTETHYECKYIO CHCTEMY. JTO BO3MOKHO 33 Cuer IPSAMOTO
TCPMOJNIEKTPUYECKOr0  NpeoOpasoBaHMsA ~ 3TOrO  Temma B ONEKTPOSHEPIHIO B
TEpMOdICKTpHIeckoM reneparope (TOI). Texnomnorus TepmosekTpuueckoro mpeobpasosanus
SHEPrUH SBJISETCS OIHON U3 CAMBIX HAJIEKHBIX M CTaGHIIBHBIX TEXHOIOTHIA 3JIeKTPOreHePALHH.

O6mtHe peanbHBIX HCTOYHHKOB HEHCIIONB3YeMOro GECIIIATHOTO TeILIa KaK TEXHOTEHHOTO,
TaKk H  [PUPOJIHOTO NPOHCXOMKACHHSA IPCACTABISE€T OIPOMHBIA MOTEHLMAI IUIS  ero
TEPMOSTICKTPHYECKOr0 Npeobpa3oBaHus B 3JIEKTPOIHEPruio. OIHaKo COOTBETCTBYIOIIEE ITOMY
TNOTEHIMANY PACIIMPEnHe 001acTell HCMOB30BAHMS TEPMOIJIEKTPHIECTBA B COBPEMEHHOI
SHEPIeTHKE CHCPXKUBACTCS OTHOCHTENBHO MasibiM 3HaYenneM KIIJT TOT, uro, B cBoIo 0uepep,
CBA3AHO C HH3KOH 9(()EKTHBHOCTBIO TI'EHEPATOPHBIX TEPMOIIEKTPHYECKHX MaTepHalIoB. B
HACTOAIIEE BPEMS y JIYUIIAX KOMMEPYCCKH NOCTYIHEIX TEPMO3NCKTPHYECKUX MaTepuanoB ZT
He mpesblmaeT eaununy. CoorserctBenno KIIJI Haxomutes B mHTepBane or 3-5% mus
ONIHOKacKaaHEIX 10 10% mma mByxkackaaubix momyned. ITpu KIIJ| Gonee 10% IIPOU3BOICTBO
TOT' cranoBuTCS peHTAa0ENBHBIM, YTO TIPHBE/IET K CYIIECTBEHHOMY PACHIHPEHHIO MacmTadba ux
HCII0JIb30BaHH.

KIIJT TOI' onmpenensiercst BeIM4HHOH cpenHeii TEPMOSJIEKTPUYECKOi 3¢ PeKTHBHOCTH
marepuana Z1T B uHTepBane Temmeparyp Mexay Tyon (Xomonmas cropoHa) u T, (ropsuas
CTOPOHA) U IHPHUHOM pabodero auanazona temneparyp AT= Trop — Txon-

I eKTHBHOCTL TEPMOANIEKTPHYECKUX MATEPHATIOB JOCTHraeT MAKCHMATLHBIX BETHIHH B
ZIOBOJIEHO OrPAaHHYEHHOH TEMIepaTypHOi 06/1acTH, II03TOMY OHH OOBIMHO MOAPA3IEISIOTCS MO
TEMIEPATYpHOH ~ 00MacTd WX TNPUMEHEHHS HAa  HH3KOTEMIIEPAaTypHBIE (T<300°C),
cpenueremneparypusle  (300°C<T<600°C) u BeIcokoTemneparypusie T>600°C. Tak kak
C/IMHOTO ~ TEPMOSNIEKTPHYECKOr0  MaTepHana, 3((EeKTHBHOrO BO BCEX TEMIIEPATYPHBIX
AMAMa30HaX, HE CYWECTBYET, TO TMPH CO3JaHHH TEPMOIJIEKTPHYECKHX TeHepaTOpoB,
paboTafomuX B IIMPOKOM JMANa30HE TEMIIEPATyp, TEPMOSIEKTPHYECKas BETBb JOJDKHA
COCTOATE W3 CEKIMH Pa3IMYHBIX MAaTEPHATIOB. DTH CEKIHH B CBOIO 0YEPETh MOTYT COCTOSTE H3
CeKIMH C pa3id4HON KOHLEHTpamWeil HocuTenell 3apsga, YTOGBI OGECTIEUHTL HX paboty B
ONTHMAJIBHBIX YCIIOBHSIX.

AHalH3  COCTOSHMS MCCIeIyeMOd NpOGJIEMBI B MHpe, B TOM YHCIIE pe3yJIbTaToB
NATCHTHBIX ~ MCCCNOBAHMH, [OKA3al, dYTO ONTHMAIGHBIM  BapHAHTOM HalpaBlIeHHA
HCCNIENIOBAHMH  SBISCTCS  pa3paboTKa  TEXHONOTMH — TONyYeHHS BEICOKOI((peKTHBHBIX
TEPMOSICKTPHIECKHX MaTePHAJIOB ISl PA3/IMYHBIX IMANa30HOB TEMIIEPaTyp.

CoenvHenHe OTACNBHBIX HU3KO-, CPEIHE- H BBICOKOTEMITEPATYPHBIX TEPMOIEKTPHUECKHX
MATepHajloB MPELCTaBIAET COOO0H CIOXKHYIO 3anady. B janHoil pabote mpemiaraercs
pazpaboTarh 1ab0paTOPHYIO TEXHONOTHIO COETMHEHHS METAUTM3HPOBAHHBIX CEKIMH COCTABHOMN
BCTBH TEPMOJJICMEHTA B JHala3oHe pabouyux TeMmeparyp oT KoMmHaTHOH mo 900°C meromom
BBICOKOTEMIIEPATYPHOI MaiKHu.

[Tonpaznen 2.2 Llens u 3anaun paGoTsi

[enms  paGoTer:  PaspaGorats naGopaTopHylo TeXHONOrHIO 1o COCIMHEHHIO
METAUTH3HPOBAHHEIX CEKIIHii COCTaBHOM BETBH TEpMOdJIEMEHTa METOI0M




BBICOKOTEMITEPATYpHOH MaiKH,
3anaun paboTh:
. OrpaGotka  TexHomorum  maiiku METAIUIM3UPOBAHHLIX ~ HHM3KO-, CpemHe- |
BRICOKOTEMIIEPATYPHBIX CCKIHH TEPMOIJIEMEHTA C LCJIBIO OTYYEHHS €INHON BETBH;
. HCCHEI{OB&HHC BIIUSITHUSA TepMOIIHKJ'IHpOBaHH}I Ha TCPMOIIEKTPHYCCKHE CBOMCTBa
COCTABHOH BETBH, IIOJIYICHHOH METOJIOM BBICOKOTEMIIEPATYPHOI aiiKu
o HccrieioBanne TepMOSJIEKTPHYECKHX CBOMCTB

Ionpasnen 2.3 Craguiinocts (3Tams)

Otan 1 OrpaboTka T1a6opaTopHOil TEXHONOTHH COeIMHEHHS CpellHe- M BEICOKOTEMIIePaTyPHBIX
MCTATH3HPOBAHHEIX CEKLIMH TEPMODIEKTPHICCKHUX MATEPUAIOB METOIOM MAKH

1.1 OrpaboTka MeTO/1a MOATOTOBKHM MOBEPXHOCTEI CpeJlHe- H BEICOKOTEMIICPATYPHBIX CEKIIHIH
TEPMOIJIEKTPHYECKOTO MaTepHaJIa,

1.2 OtpaboTka pexMMOB MalKy ceKuuii cpene- 1 BBICOKOTEMIIEPATYPHBIX MaTE€PHAJIOB;

1.3 M3MepeHue aare3sun coeqHHEHHbBIX CEKIINH;

Oran 2 Pa3paborka 1a60paToOpHOil TEXHOIOTHH COEIMHEHHS METAUIM3HPOBAHHBIX CEKIIHH
COCTAaBHOH BETBH TEPMO3JIEMEHTA [ paboyero Quana3ona TEMIIEpPaTyp OT KOMHATHOH 10 900
°C METO/10M BBICOKOTEMIIEPATYPHOH TaiKu

2.1 Pa3paboTka 1abopaTtopHO# TEXHOIOTHH COEMHCHHUS CEeKIHH METOJA0M
BBICOKOTEMIIEPATyPHOH NMaiKu;

2.2 Hccenenopanne BIHAHMS TEPMOUMKIAPOBAHUS Ha IIPOYHOCThH NAHKH

2.3 M3amepeHHe afre3uy coeIHHEHHBIX CEKIMIL.

Oran 3 HccnenoBanue TepMOdJIEKTPHICCKHX CBOMCTB COCTARHOI BETBH, IIOJTyYEHHOH METOI0M
BBICOKOTEMIIEPATYPHOH MaiKu

3.1 Hecnenopanue BIHsIHKS TEPMOIMKIMPOBAHKS HA TEPMO3JIEKTPHUECKHE CBOHCTBA COCTABHOM
BETBH, IOJIy4EHHOH METOI0M BBICOKOTEMIIEPATYPHOMH MaKH:

3.2 Mi3mepenue TepMOa/IEKTPHYECKHX IApAMETPOB.

PA3JIEJI 3. OTIMCAHUE PABOT

B xone npoBe/ieHHs NPHK/IAHBIX HAYYHBIX HCCIIEI0BAHMIA OyIyT mpoBeIEHbI:

- 0TpaboTKa MeTOJa MOATOTOBKH IIOBEPXHOCTEH CpeiHe- W BBICOKOTEMIIEPATYPHBIX
CEKILIHH TePMODJIEKTPHYECKOT0 MaTepHaa;

- 0TpaboTKa PeXKUMOB MaliKK CEKIHit cpeHe- 1 BBICOKOTEMIIEPATYPHBIX MAaTePHAJIOB;

- paspaboTka 1abopaTOPHOMN TEXHONOTHH COSMHEHUS CEKITHH METOI0M
BBICOKOTEMIIEPATYPHOMH naitku;

- HCCIICOOBAaHHE BIHAHHUSA TCPMOIHKIINPOBAHHS Ha IIPOYHOCTE IaiKu;

- H3MepeHHe anre3un CoOeJMHEHHBIX CEKIHH,

- HcenenioBanne BIHSHES TEPMOLMKIMPOBAHUS Ha TEPMOJJIEKTPHIECKHE CBOWCTRA
COCTaBHOH BETBH, I10JIy4EHHON METONIOM BEICOKOTEMIIEPATYPHOI MAHKH;

Taxxe Heo6X0MMMO IPOBECTH H3MEPEHHS TEPMO3JICKTPUYECKHE CBOMCTB BETBH.

PA3JIEJI 4. UCXO/JTHBIE MAHHBIE J1JI BBITTIOJTHEHUS PABOTBI

ITonpasnen 4.1 Ucxonusle naHHble

Hcxonubivu nannbvE ciryxat TpeGosanus HacTosmero TeXHUYECKOTO 3a1aHus

Honpasnen 4.2 Tlpoune MaTepHaibl, MPeAOCTABISEMbIEC 3aKa39MKOM JUIS BHIIOHCHMS

IPOLEYPHI 3aKYIIKH
Het
PA3JIEJT 5. TPEBOBAHMS K TEXHUYECKHM PE3VJIbTATAM PABOTDI
- Ionpaszesn 5.1 OcHOBHBIE TPeOOBAHKS K BHITOIHEHHIO PaGOTHI 2
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Bemiunna anresnn s maike HH3KO-CPeAHETEMIIEPaTY PHBIX TCPMOZJICKTPUYECKIX MAaTEPHAJIOB —
ne menee 60 kr/em.

Bennunna aaresun 1yis naiku Cpe/IHe-BBICOKOTEMIIEPATYPHBIX MATEPHANOB — He MeHee 70 Kr/cM’
DJICKTPHYECKOE CONPOTHBIICHHE UCTIONB3YEMBIX MATEPHATIOB B KAYeCTBE Maiiki — He Gomee 5% oT
OOIIIEro COMPOTHBIICHHS BETBH.

Ionpasnen 5.2 Bueapenue pe3ynsTaTos paboTsl

Pesynbrarsl HayuHOM MccnenoBatenbckoi paGoTHI 110 paspaboTke 1a0OpaTOPHOH TEXHOJOTHH
COCTMHCHHA ~META/UIH3HPOBAHHBIX CEKUHH COCTABHOH BETBM TEPMO3JIEMEHTA METOIOM
BbICOKOTEMIEPATYPHOH TMaHKH ABIMIOTCS COCTABHOH 4UacTbio oOMIeH 3a1a4d IPHKIAHOTO
HaY4YHOTO HCCJICAOBAaHUA 3aKa3qyuKa.

Ioxpasnen 5.3 Hcnosnb3yemas HOpMATHBHAS JTOKYMEHTALIHS

I'OCT 15.101-98 ITopsanok BBINOMHEHHS HAYYHO-MCCIIEI0BATENbCKIX pabor.

I'OCT 7.32-01-2001 ¢ usmenennem Ne 1 «Cucrema cTaHAapTOR 1O nHpopmanmu,
6ubnnoTeuHomy H M3naTeNBCKOMY Aeny. OTYET O HAYIHO-HCCTe0BATE BCKOMN paborte.
CrpykTypa u npaBuia opopMICHHUS».

PA3JIEJI 6. TPEBOBAHUS U VCIIOBUS K PABPABOTKE
[MTPUPOJIOOXPAHHBIX MEP U MEPOITPUSITUIA

6.1 TpeboBanwus 110 GE30MACHOCTH BBITOIHEHUS TEXHOIOIHUECKOT0 npoliecca
6.1.1 PaspaGarbiBaeMble TEXHOJIOTMYECKHE IIPOIECCHl MO OGIIMM TpeboBaHus Ge30macHOCTH
JOJDKHBI COOTBETCTBOBATH TpeGosanusm 'OCT 12.3.002-75.
6.1.1.1 Pa3pabGaTsiBaeMas TEXHOJIOTHS JOIKHA COOTBETCTBOBATH CIEOYIOMMNM TpeOOBaHUAM:

1) no kateropuu B3pHIBOMOXAPHOI M MOXKAPHOH ONACHOCTH MOMEINEHHH U 3manuit o HIIB-
105-95 - B 3;

2) mo ypoBHIO mnoxapHod omactoctd mo I'OCT P 12.3.047-98 — me oTHocstes k TII
MOBBIIIEHHOH OIIACHOCTH.

3) no Kiaccy omacHocTH BpeHsIX Bemects o 'OCT 12.1.007-76 — TII-1 oTHOCHTCS K 4-my
Kraccy.

4) 1O rpymnme MpOM3BOJACTBCHHBIX NPOLECCOB MO CAaHHTAPHOM xapakrepuctike no CHull
2.09.04-87 — otHocHTCs K rpynme 1 6 IPOM3BOCTREHHEIX IIPOLIECCOB

6.2 TpeboBanus no 0OecneYeHHIO OXPaHBI OKPYKaIOME cpe/ibl

6.2.1. PaspaGareiBaemas 1abopaTopHas TEXHONOTHS MOIYYEHUS TEPMO3JIEKTPUUECKHX
MaTepHaJIOB METO/IOM HAIPAB/IEHHOH KPHCTALIM3AIHH I0MKHA 00eceYnBaTh TpeOOBAHHS IO
OXpame OKpyKaromel cpezsl ¢ yaerom Tpebosannit 'OCT P KUCO 14031-2001, TOCT
17.1.3.06-82, CIT12.2.2,1327-03.

PA3JIEJT 7. TPEBOBAHUS K KAYECTBY BBITIOJIHEHUS PABOT

Bemuuuna anresuu s naifku HU3Ko- CpeIHeTeMIIEpaTyPHBIX MaTepHAIOB J0J/DKHA OBITH He
Menee 60 Kr/cM?, 9To JOKHO NOATBEPXKAATECS PE3yIbTaTaMH ITPOBEICHHS UCTIBITAHHIA.
Benuuwna aare3nu Ui naiku CpelHe-BBICOKOTEMIICPATYPHBIX MAaTEPHATIOB JOJDKHA OBITh HE
Menee 70 kr/cm’

PA3JIEJI 8. TPEBOBAHHE K CPOKY (MHTEPBAJIY) BBIITOJIHEHUSI PABOT

IIpoMeskyTouHEIE OTYETHI O MpOJENaHHBIX paGorax McmoiHHTEND neperaer 3akazuHKy B
Teyenne 10 aHei ¢ MOMeHTa 3aBepleHus 3Tana paGor.

3aKmounTeNbHBIH 0TYéT 0 pabore McmonHuTens nepejaetr 3akazuuky B Teuenue 10 qHeii c
MOMEHTa 3aBepIieHus 3 3rana pabor.




PA3JIEJI 9. IIOPAJIOK ITPUEMKH

Ionpaznen 9.1 TpeGoraHms K JOKyMEHTAIIHH UIA IPHEMKH

B cocras JOKyMEHTAalMu U [pPUEMKH CO cTopoHbl Hcmonuurtens oTHOCHTCS HaydHO-
TEXHUYECKHH OTYeT O UPOJENaHHOH paGoTe MO KakI0My STamy (3aK/IFOUHTENbHBIi- 0 BCeM
Tarnam), akThl IPMEMKH-c/1aun pabot. Bee JIOKYMEHTEI JOJIKHEI OQOPMIIATECA B COOTBETCTBHE C
I'OCT, yxazanHBIM B nozpasneie 5.3.

ITonpaspen 9.2 TTopsfok paccMOTPEHHs 1 IPHEMKH Pe3yAbTaToB paboTHI

9.2.1 Pa6oTa I0MKHA BRINOJHATECS OITAITHO B COOTBETCTBHH © tpebosanmamu ['OCT 15.201.

TpeboBanus x stamam Bemonnenus IIHH YCTaHOBJICHBI B Iojpaszjienie 2.3 HaCTOALIEro
TCXHHYECKOTO 3anaHus U B 1wiaH-rpaduke (Ipuioxenue 1).

9.2.2 Cnava ¥ mpHeMKa BHINONHEHHBIX paboT (3Tanos paboT) ocymiecTBIseTCsS B MOpSIKe,
YCTaHOBNIEHHOM akTaMi 3akazuuka [THH, u B cooTBeTcTBHH ¢ TpeGOBaHHAMM HACTOSIIEIO
TEXHHYECKOIO 3aJaHH.

PA3JIEJT 10. TPEBOBAHHMS K OTYETHOCTH

[Monpazznen 10.1 OTyeTHBIE MaTEepHATEI

Otyérnas noxymeHTauus ohopmusercs B coorBerctBuu ¢ [OCT 7.32-91 «CrcTtema CTaHAAPTOB
1o HHpopMaImK, GUOIHOTEYHOMY U H3AaTensekoMy aeny. OTYET o Hay4HO-HCCIIEI0BATEILCKOM
abore. CTpykTypa u npaBusia o)OpMICHHS.

Ilonpassen 10.2 @opMar OT4ETHON JOKYMEHTALMH

Mcnonmamtens npezctapnseT 3aka3unky OTUYeT O MpojieNaHHO paGoTe Ha OyMajKHOM HOCHTEJIE B
OZHOM JK3EMIUIAPE H B 3JICKTPOHHOM BHJE HA ONITHYECKOM HOCHTEIE.

PA3JIEJI 11. TEPEYEHbD ITPUHATBIX COKPAILIEHUIA

Ne n/m Cokpamienue PacimdpoBka cokpaienus
1 TII TepmoanexTpuueckuii reneparop
2 ITHHU IIpuknagHble HaydHBIE MCCIIEIOBAHAS

PA3JIEJI 12. IIEPEYEHD ITPUJIOXXEHUU

Homep HanmenoBanue npunoxenus Howmep
IPHJIOKEHHS CTpaHHIIBI
1 IInan-rpadux BeImoIHEHUs paboT 1
2 27
Benymwii Hay4HbIif COTPYIHHK — HHHIHATOD /0{[,4 - B.C. Muponos
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