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| PABOYME CTYNEHW HACOCOB U3 OPTAHMYECKMX KEPAMWKOMOJOBHbIX
MATEPWUAII0B 1151 OCNO)XKHEHHOTO ®OH[IA CKBAMKUH

MATOB WBaH ConomoHoOBMY

lMpeacenatens Coseta aupekropos 000 «PEAM-PTU»

peunmyuiecTBa paéounx opranos 3UH u3 xuakokpucran-
NUYECKMX NONUMEPOB, K COXXaneHuto, He YAaeTca peanu-
30BaTh B LWIMPOKOM Habope CKBaXXMHHbIX ycnoBuii. Mpu-
YUHOW 3TOMY NMpeXxpae BCero CNyXuT HU3Kas TennocToiAKoCTb
TaKux usaenuii. B 1o xe Bpems N3BECTHbIE HEMETaN4YecKue
anbTEepHATUBbI CAMLIKOM [OPOTrY AN MAaCCOBOro NPUMEHEHMS.
Cneunanuctbl 000 «PEAM-PTU>» npeanpuHANN NONbITKY
peweHnsa 3Toil npo6bnembl, pa3pa6oTraB TeXHONOrUD NPo-
W3BOACTBA AeTanei HethTenpoMbicNoBOro o6opynoBaHns
(HNO) c xepamukonofo6HLIMU CBONCTBAMU, B OCHOBE KOTO-
poii neXuT NpUuMeHeHne YrnepoacoaepKawmx nonumMepoB.
TexHonorus nony4yuna HassaHue TBP U Ha cerofHALWHMNIA AEHb
npeacTaBneHa Takumum matepuanamm, Kak «Kapéyn G-C»
(komMno3uyuu Ha ocHoBe yrnepoaHbix thas) u «Kapéyn Si-G»
(Ha ocHoBe yrnepoa-kap6upaHbix tha3). Kak nokasbiBaroT
npeaBapuTesibHbie UCNbITAHUA, U3AENUSA, N3TOTOBMIEHHbIE N0
TexHonorun TeP, o6napnaroT psaom NPpeuMyLLecTB He TOJNIbKO
No CPaBHEHNIO pa6o4MMM OpraHaMu U3 METaNNoB, HO 1 C U3-
aenuamu, naroropneHubimn no NMUM-Texnonorum.

[MpakTnyeckn Bce cnocobbl 3aumTsl HIMO oT coneot-
NOXeHWi, Byab TO HaHeceHue Ha pabo4re opraHbl MeTas-
NOMNOPOLLOKA, U3roTOBNEHME Pabo4nx CTyneHen n3 co-
BPEMEHHbIX HUPE3WCTOB, NN NpoBefeHve 06paboTok
cneundur4eckumMmn kucnotamm, obnagaroT Kak npermyLLe-
CcTBamMK, Tak 1 HepgocTatkaMu. Tak, BCe MeTamslbl Xapak-
TEPU3YIOT BbICOKUI KOS MUUMEHT TPEHNSA 1 HECNOCOO-
HOCTb K CYXOMY TPEHMIO, & NMOPOLLKOBbIE KOMMO3NLMMU
NPOSABNAIOT HEAOCTATOYHYIO CTOMKOCTb K KaBuTaumm. Kpo-
Me Toro, paboune oprarbl OLIH, nsrotosneHHsle 13 me-
TaNoB, TAKXKE XapaKTepuaytoTcs 60MbLLION MacCoi B CH-
Ny BbICOKOW NAOTHOCTM MaTepuana.

Puc. 1. 3aBUCMMOCTb NPOYHOCTHBIX CBOICTB
yrnepoAHbIX KOMNO3UTOB U aNOMUHNEBBIX CNNIAaBOB OT
TeMneparypbl
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HEMETAJTTINHECKE MATEPUVATbI

Mbl, KaK 1 KoMnanus «/bxkHedrennacT», n3Ha4anbHO
AOLLAN MO NYTU UCKIMNIOHEHWSA METANIOB 13 KOHCTPYKLMI 1
n3rotaenneaem paboyme CTyneHu 13 pasnnyHbIX MHXe-
HepPHbIX MONMMEPOB. B 4acTHOCTK, 13 NONNAEHNNEHCY -
dupos (MPC) 1 NoNMMepoB Ha 0OCHOBE NOAN3ONPIPUP-
KeToHa. OfHaKo, XOTS 3TN UHXEHEPHbIE MONMMEPbI U pe-
watoT npobnemy Kopposum 1 AOBOMBHO XOPOLLO pabo-
TaloT C CONAMU, X MPUMEHEHNE OrPaHNYEHO HUBKKMM MO-
Kasarensamum TeNNOCTONKOCTH 1 MON3YHEeCTbIO MaTepranos
NPV NOBbILLEHHbIX TeMneparypax. Kpome Toro, Ha pbiHKe
ceivac NpucyTCTBYeT BOMbLLON HOMEHKNATYPHbI PAf Ta-
KOro pofa U3LAenui.

[0 3TMM NpUYKMHAM Mbl MPUCTYMUAK K pa3paboTke Ho-
BbIX TEXHOMOMMI, peanuayloLnx noTeHuman Takmx npo-
FPECCHMBHbBIX MaTepuanos, Kak kepamvka v yrinepoaHble
KOMMO3UTbI, KOTOPble CMOCOOHBLI 06eCneynTb dPHDEKTUB-
Hyt0 AOOblHY HEDTV B OCNOXHEHHbIX YCNOBUAX 3KCMNya-
Tauum HMO.

B HacTosLee BpeMsi B gaHHOM 06nacTy MOXHO Bblae-
JIUTb ABa MHHOBALWOHHBIX HarnpasfeHVs — UCMonb30Ba-
HVEe YrNepoaHbIX KOMMO3UTOB (YrinepoaHas kepamuka) u
«MWNM-TexHonormnmn» (takxe «MAM-TexHonormm»).

MWM-TEXHOIOTI N 1 MCMNOTNb3OBAHWNE
VITIEPOOHbLIX KOMIMO3NTOB

YrnepoaHble KOMNO3UTbl OTANHAIOTCS YHUKANBbHOM KOP-
PO3MOHHOM 1N XMMNYECKON CTOMKOCTLIO (1-14 pH), HM3KOM
yAENbHOM NNOTHOCTLIO (MeHee 2 r/cm3), moryT obnagatb
BbICOKOW pabo4ert TENNOCTONKOCTbIO (Bbie 250 °C) 1 co-
XpaHsATb MPOYHOCTHBIE CBOVICTBA MPW BbICOKUX TeMmepa-
Typax (pvc. 1). MNocnegHee NpUHUMAMANEHO OTANYAET UX
OT 00bI4HbIX MONUMEPHBIX COEANHEHWIA.

B CLUA ecTb onbIT M3roTOBAEHWSI HACOCHOW TEXHMKM
13 yrnepopHbix marepunanos (puc. 2). OgHako BbicoKas
CTOMMOCTb Takoro 060pyAOBaHMs OrpaHNYMBaeT UX Npu-
MEHEHVE, 1, B OCHOBHOM, OHM UCMONb3YIOTCA ANd cneum-
anbHbIX 3aad, B 4aCTHOCTW, AN Lienem, CBA3aHHbIX C BO-
€HHbIMW HY>XXZaMW, Y B XUMUYECKOWN 1 aTOMHOW NPOMBbILL-
NIEHHOCTSAX, Fe UX TepMUYEcKasn 1 XumMmn4eckas CTOMKOCTb
MakclManbHO BOCTPEOOBaHbI.

MWMM-TexHonorm ocHoBaHb! Ha MHXEKLIMOHHOM dhOPMO-
BaHV B TepMoOniacTaBToMarax Aetanein n3 pasnmHbix me-
TaNNM4ECKMX 1N Kepamm4eckinx NopoLLkos. B Poccun ectb
OMbIT M3roToBMEHWs 1 BHeapeHus HIMO ¢ paboymmm opra-
HaMW 1 13 METANONOPOLLKA, 1 U3 KEPaMUHYECKNX MOPOLLI-
KoB. OfHaKO VX BbIXOQY HA MacCOBbIA PbIHOK Takxe npe-
NATCTBYIOT BbICOKAs CTOMMOCTb 1 HECTOMKOCTb HEKOTOPbIX
BMOOB OKCWOHOW KepamVKu B Cpefe, Coaep X aLlmnx BOLY.

TEXHOINOIMNA TBP

B 2003 roay Mbl NpUcTynunmn K paspaboTke TEXHOMO-
rM NPOM3BOACTBA AeTanel C kepaMnMkonogoOHbIMU CBOM-
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Puc. 2. Mpumepbl ncnonHenna pa6oumx opraHos HacoOCOB U3 YyrnepoAHbIX matepuanos u kepamukn (MUM-TexHonorus)

Wcnonb3oBanne yrnepopHbix Matepuanos (CLLA)

Sins (e

Sims Pump Valve Co, Ing, - 1314

CTBaM1 OCHOBHOrO Matepuana Ha 0CHOBE Yrnepoacoaep-
»Kalyx NovMepoB 1 HadBanu ee «TexHonorns TeP».

Moy 3TOM OCHOBHbIMM Lenamu Obino npuaanie nsge-
N0 CNERYIOLLMX XapaKTEPUCTVK: TENOCTOMKOCTM B Npe-
penax 250-300 °C, XMMUYEeCKOM CTOMKOCTH, rapodo6HO-
CTV MOBEPXHOCTU (HM3Kasi CMOCOBHOCTL K OTNIOXKEHWIO CO-
new, yron KpaeBoro cMadvBaHns BOLOW 1 pacTBOpamm Co-
nen npesbilaeT 90°), abpa3nBOCTONKOCTH 1 BO3MOXHOCTU
OVTENbHOWM SKCMyaTaummn B YCNOBUAX CYXOro TPeHWs.
Kpome Toro, Heobxoammo 6bINo CoxpaHUTb NpreMnemyto
CTOMMOCTb M3Aenus.

Y10 KacaeTCcs TEXHONOMMN MPOVM3BOACTBA, TO 34ECh Mbl
nocTaBwnu nepep cobol Lieflb OCBOUTb N3rOTOBMEHME U3-
nenunin ¢ rabaputHbiMn pasmepamu ot 0,5 0o 500 MM 1
ToNLMHOM cTeHoK OT 0,2 0o 20 MM. Kpome TOoro, Mbl [OmK-
Hbl BbINM HAYHYMTECS BbIMyCKaTb M3AENVS CO COXHOM NPO-
CTpaHCTBEHHOM hopmMoit (Hanpumep, paboyee Koneco) u
CBECTU K MUHMMYMY, @ Ny4lle BOOOBLLE UCKMOYUTL, G-
HULLHYIO pa3mepHyto 06paboTky.

3a npoluefLee Bpems Mbl NPOBEN MHOMOYNCEHHbIE
Hay4Ho-VccnegoBaTtenbckmne paboTsl, Obin 3rOTOBNEH PSA
OMbITHbIX 06Pa3LOB U3AENUIA HAa OCHOBE KOMMO3MUNIA C CO-
nep>xanHnem yrnepoaHbix das («Kapbyn C-C») 1 yrnepon-
KapbuaHbix a3 («Kapbyn Si-C»), nabopaTopHble 1UCMbI-
TaHWa KOTOPbIX Aann NONOXMUTENbHbIE Pe3ynbTaTbl. bbinu
yCTaHoBNEHbI 6a30Bble KPUTEPUM TEXHONOMMYECKNX Nepe-
LeNOB, NO3BONAIOLLME M3rOTaBNMBaTb W NOCTABNATL U3Ae-
ms TYna «paboyee Koneco» CTyNeHn LEHTPOOEXKHOr0 Ha-
coca B LeHOBOM nanas3oHe 13nenuii N3 «HUpe3ncTa.

SGL GROUP

THE CARBON COMPANY

Pa6oyee Koneco u3
KepamuKu, N3roToBfIEHHOE N0
MUM-TexHonorun (PP)

HakonneHHbIM ONbIT NO3BOAAET NPUCTYNUTL K N3rOTOB-
JIEHWIO MUIOTHBIX MapPTUIA AeTanen Ana HAaCOCHOM TEXHNUKM
n nx anpobupoanHmio B ycnosusax OMNK. Ha puc. 3 npep-
CTaBfeHbl HalK OMbITHble 0bpasLbl: paboyee kKoneco
LEHTPOOEXXHOro Hacoca 1 NopLUEHb ANS ABUraTens BHyT-
PEHHErO CropaHns.

Kak B1aHO 13 Tabn. 1, n3nenus, BbINOMHEHHbIE MO TEX-
Honorun TBP, obnagaroT psagoM NPenmMyLLECTB He TOMbKO
MO CPaBHEHMIO TPAANLMOHHBIMN METANINYECKMI AeTans-
MW, HO 1 C U3AENUSIMN, N3roToBNEHHbIMM NO MM-TexHono-
MKW, a UIMEHHO: CMOCOOBHbI BbIAEPXKMBATbL CYyXO€e TPEHME,
MMEIOT MEeHbLLIME OrpaHnyeHnst No rabaputam, MeHbLLYIO
Pa3MEPHYIO YCaKy, W, KPOME TOro, OHV JOCTYMHEE MO LeHe.

Puc. 3. OnbiTHble u3genus no TexHonorun TP

Paboyee Koneco LeHTPo6eXHOro Hacoca

Mopuwenb BC

Ne01/2013 I
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JTABOPATOPHbIE NCIbITAHNA

B 3A0 «<HOBOMET-IepMb» Obln NPOBEAEHbLI CPABHN-
TenbHble UCMbITaHNA abpPasnBHON CTOMKOCTU PabO4MX KO-
nec, BbINOMHEHHbIX 13 MaTepunana «Kapbyn C-C» n no-
powuka KIMp1415 (puc. 4, a). BuaHo, 4to y PK n3 «Kapbyn
C-C» HabnopgaeTtcs rmapoabpasdnBHbIf M3HOC BXOAHbIX
KPOMOK paboyux KOnec, BbI3BaHHbIN BUXPEM Ha MOBOPOTE
NOTOKa, 1N YaCTUYHOE MOBPEXAEHWE BUXPEBOrO BeHUA U
BEPXHEro AmMcka, B TO BpemMs Kak y pabo4ymx konec ua
KIMp1015 nogo6HbIX paspyLUeHmWin HeT.

CosmecTHo ¢ OO0 «HIMK «JTEMNCE-HedTemall» Mbl
paspabaTbiBaeM HOBbIA repOoTOpHbIn Hacoc (MH) u yxe
N3roTOBWNM OMbITHbIE AeTanu 13 marepuana «Kapbyn Si-
C», B kKOTOpOoM copepxmntcsa 30% kapbuaa kpemHus. B na-
6opatopuun «JTEMCE-HedTemawla» npoBenn ncnsitaHne
Ha abpa3nBHY CTONKOCTb HEMOABWKHbIX KPbILLIEK, N3rO-
TOBNEHHbIX 13 «Kapbyn Si-C», 1 TpaanUMOHHbIX BHYTPEH-
HUX POTOPOB (puC. 4, 6). BaHO, 4TO M3HOCA, SKBMBANEHT-
HOro MeTanny, y HalumMx Kpblllek He HabnoaaeTcs.

TEKYLIME SAOAYN 1 LIETNN HA 2013 TO[

OCHOBHbIM MPO6EMHbBIM BOMPOCOM ObINT 1 OCTaeTcA
BbIOOP HOMeHKNAaTypbl BOCTPeOOBaHHbIX Ha pbiHke BCO
n3gennii ans adeKTUBHOro NPUMEHEHNS TEXHONOMM
TBP. JTlo6oe cepBuUCHOE NpeanpuaTne, Mto6on NPOM3Bo-
anTens 060pyaoBaHMs NbITAETCS COKPATUTL HOMEHKNA-
TYpy U3AENWA, Tak Kak POCT HOMEHKNATypbl BCeraa co-
NpoBOXAaeTCA PAAOM NPOBAEM, CBA3AHHbLIX C NOTUCTU-
KOW, TeHOepHbIMK 3akynkamu 1 T.4. B aToin cBsA3n He-
00XOAMMO HETKO 3HaTh, AN KaKWX Lenen, NpUMeHNTENb-
HO K KakuMm geTansMm aaHHas TexHonorus obina 6bl ad-
dekTnBHa.

CeropHs y Hac HeT cTpaTernyeckoro napTHepa-3akas-
4mKa, 1 Mbl PopMUPYyEM MporpammMy padoT u uHaHCK-
pyem Bce paboTbl M3 CBOMX pecypcoB. Mbl pagbl COTpyA-
HM4ecTBY ¢ KomnaHunel «HOBOMET-epmb», KoTopas
obecneymna HaMm nNpoBeaeHne abpasnBHbIX UCMbITAHNIA
HaLLmx 06pa3uoB. K coxaneHuto, MCrbITaHms paboymx Ko-
nec OUH Ha TekyLMii MOMEHT He 3aBepLLEHbI.

Tabmya 1
XapakTepucTuku 0CHOBHbIX MaTepuanoB Ansa U3roTosseHus paéo4mx opravos HIMO
Cranb Kepamuka | C-C TP
XapaxTepucTikn MexaHoo6- | MopowkoBas MUM-TexHonorus (rpay- H(a: ?(CT,:: o | AVennage:
pa6otka Megannypruﬂ ALt NMPOBAHHBIA NOPOLLIOK) asuuom)o
Bec, r 1-10000 5-2500 1-.. 0,01-200 0,001-.. 0,2—...
Min gonyck, % <0,1 0.1 0,5-1,0 0,3-0,5 0,3-0,5 0,1 -
MnotHocTb, % 100 92 99 96-100 * * 100-92*
MopucTocTb, % 0 8 1 4-0 4-1 3-0 0-8~
YnenbHas NnoTHOCTb, r/cM3 7,8-79 2,5-3,6 1,3-1,8 2,7-2,8
MpoyHocTb, % 100 70 >95 >96 = CC=Al Al =CC
TornLmMHa CTeHKK, MM 1-100 2-20 2-20 0,5-10 0,5-10 0,2-10 -
LuepOXOBaTF?;T; l:l“(;BerHOCTVI 024 95 5 12 1-0 02-2
Teepaocs no Brinell 250-300 | 250300 | 250-300 | 250-300 | H20TE K:gmfkm 100-150
CroumocTb n3genus, % 100 130 70 200-60 800-2000 | 100-300 300
CTONKOCTb B arpeccuBHON cpefe Huskas Huskas Huskas Huskas Bbicokast Bbicokas Huskas
Macca nsnenua,% 100 92 99 96-100 30-45 12-14 20-22
Ycanka, % [lo 26 [lo 26 o 4,5
CnocobHOCTb K CyXOMY TPEHMIO Het Ectb Het
* — BCE BUbI TEXHOMOINIA NONYYEHNs U3LENNN.
** — NNOTHOCTb U3JENNs He NPUBEAEHA, Tak Kak OHa 3aBUCUT OT ONOJHUTENbHbIX METANNYPriuyecknx Npuemos.




Takxe npobnemMHom Ans Hac ctana cuTyauus c pas-
MbITOCTbIO TEXHNHECKNX TPEOOBaHM K (O3NKO-MEXaHW-
4eCcKMM CBOWCTBaAM M3Aenunin Npu akcnnyataummn, obec-
neyvBatoLLVX peanusaumnio NpuHUMna «Heobxoammo/no-
CTaTo4HO». TO eCTb Mbl MOHMMAEM, KaK Takue aetanu ae-
nath, HO CNEKTP CBOWCTB, Ha KOTOPbIN HAM HY>XHO OpUEH-
TUPOBATLCS, TOYHO HE PernameHTUPOBaH.

Ha ocHoBaHMm n3noXkeHHbIx Npobnem B 2013 rogy Mbl
nnaHupyem, Bo-nepBblx, mpucTynuTb k OMW cTyneHei
LEHTPOOEXHbIX HACOCOB M3 OPraHNYECKMX KepammKono-
[OOHbIX MaTepranos (Mo BblbpaHHoM TexHonornn TeP) B
CKBaKMHax OCNOXXHEHHOrO dpoHAa C Uefblo YTOYHEHMS
TEXHNHECKMX KPUTEPUEB, HEOOXOAMMbIX ANS peanusaumm
npYHUMAA «HeobX0AMMO/AOCTaTO4HO».

Bo-BTOPbIX, NPOAO/MKNTE NOATOTOBKY M OCBOEHME
OMbITHO-NPOMBILLNIEHHOO NPOW3BOACTBA C LIEeNbIo Onpe-
LeneHns kputepmes nogbopa 06opyaoBaHNsa Ang Macco-
BOro NPOW3BOACTBA.

/1, B-TPETbUMX, YTOYHUTL MPUOPUTETHYIO HOMEHKNATYPY
n obbemMbl AeTaner ana npumeHenusa TexHonornmn TsP B
MPOV3BOACTBE AeTanei Norpy>kHoro 060pyaoBaHuS.

MbI FOTOBbI paCCMOTPETL M0ObIE NPEANOXKEHNS MO UC-
MOMb30BaHWIO TEXHONOMMKM TBP B pasnuyHbIx etansx, 41o-
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BbIJIEP)XXKU U3 ObCYXXJAEHUA

Bonpoc: /iBaH ConomoHoBuY, Ha puc. 4 Bbl cpaBH1BaeTe abpa-
3UBHbIN U3HOC paboyero koneca ua XIp1/15 n Baiuero HoBoro
coctaBsa, v OTHIOZb He B BalLy nosb3y. A Bege XIp1/[15— npo-
CTeLLIMI MaTepmnas n MPUMEHSETCS B HOPMaslbHbIX, HE CUIIbHO
OCJI0XHEHHbIX YCIIOBUSAX KCITyaTaymu. B 4em xe [eno?
WBaH MaTos: [leno B TOM, 4TO B NEPBbIX MaTepuanax, KoTopble
Mbl UCMbITbIBANN, Mbl HE Y4NI BHYTPEHHIOK NOPUCTOCTb. o-
3TOMY MCNONb3YEMbIV B UCMbITAHUAX MECOK Kak Obl NPOAaBUA
HaLy cTpyKTypy. Mbl y4nun 3Ty OLUMOKY 1 NOATOTOBWUSIA HOBbIE
06pasLibl, KOTOPbIE TOBKO YTO YCMELUHO MPOLUIM UCTbITAHUSA
HO, K COXaneHuto, B JaHHOM 0030pe He NpefCTaBeHbl.
Bonpoc: A kak y Balunx coctaBoB 006CTOAT e1a C a[resnei?
WM. Bonpoc o4eHb nHTEpecHbIN. Matepnan, KoTopblin Mbl Ce-
rofHsa npegnaraem gns uarotosnenns HIMO gomkeH o6nagatb
BbICOKOW rMApoOBHOCTLI0, YTO 06ECMEYNT 3aLLUTy OT OTIO-

YKEHUS Conen.

6bl B AanbHeNLLIEM COBMECTHO CHOpPMMPOBaTL 1 peani-
3oBaTb nporpamMmbl HVIOKP 1 nogrotoBky 1 0CBOEHMA
NPOV3BOACTBA N3AENMIA. &

Puc. 4. Mpumep ucnbiTanuii getaneil Ha abpasuBHyo cToiikocTh: a — PK (3A0 «HOBOMET-Nepmb»),

6 — I'H ( 000 «HIK «JIENCE-Hetremaw>)

Pa6oyee koneco, Kapbyn C-C

Kpbiwku, Kap6yn Si-C , 0TCYTCTBIME PUCOK OT TBEPAbIX HaCTNL,

Pa6ouyee koneco n3 Xrp1415

Potopel, ctans XBI, TBepaocTs 55-56 HRc,
KONbLIEBbIE PUCKI MO TOpLAM
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