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TuTaHoBbIe cnnaBbl Kak nepcrnekTuBHble Marepuanbl ansd
W3roToBNEHWA NUTbLIX AeTanewn B aBMamMoToOpoCTpOEeHUA

TWTaH 1 ero cnnassl, BKNIOYEA WHTEPMETaNMAHLIE,
finarogapa ceovm hUanvecKMM W XWMWYECKMM CBOR
oTBAM, 8 Takxe xopoweil BMocoBMECcTAMOCTH LUMPOKO
HCNOMNBAYHITCA B KOCMOHABTUKE, XMMWYECKOW W MEWLWMH
cKod npomeinenHocTi. Mockonsky MHTEpMETANNKAHOE
coeguHeHre y-TIAl No cpaBHEHWIo G TUTAHOM WMEeT GO
nea HA3KWA yaenkHelin BEC, TO OHO MCNDNL3YETCH B aBVa
LIMOHHOA NPOMBILLNEHHOCTY B KBMECTEE maTtepwana ans
MaroTOBNEHWA AETANEA BENALMOHHEIX ABNIETENEA, HAMNPW-
mep, Typbokomnpeccopos, NopwHER, nonatok Typbux 1
KnarnaHos. Bnarogaps HUakomy yaensHoMy BEGY MaTepu
ana WcNoNbaosaHwe nonatoxk Typbud v TypGonarHeTare
nen na coeguHeHun TIAl [pye. 1) noasonseT yMeHbLUMTL
MBCCY LeTanen, 410 NPUMBOAUT K YMEHBLLEHWIO pacxona
8BUALMOHHOIND TONNKEaA,

OgHako BeICOKAR CTOMMOCTL NPOW3B0ACTEA W3AENWA
M3 TUTAHOBLIX CINNABOB ND CPABHEHWIO C U3ABNWAMW 13
APYrUX METEMNNOE W CINABOE CAEPXWBAET YBENNHEHUE
NONW OETanen U3 TUTaHOBLIX CNNABOB B KOHCTRYKLWM paa—
NA4HBIX MEXBHW3MOE. Kpome Toro, TUTEHOELIE Crnassl ¢
TPYACM NOABEPraloTeA MexaHu4eckon obpaborke, noaTo-
MYy BKTYanLHOW ABNABTCA NPOGNeMa nonyyeHnn kayve-
CTBEHHLIX NWTLIX 38rOTOBOK WS 3TWX CNNABOE, TPEBYIoUWMX
MUHUMENEHOR MexaHu4eckon obpaBorkm,

Komnanua Linn High Therm coemectio c ACCESS e. V.,
W wHocTuTyToM RWTH Aachen paapaborana w npowaso-
OAT YETEHOBKK ANA NPELUM3N0OHHOIo NWTER TUTAHE W Bro
cnnaeo.. o aHHON TEXHONOMMA MOXHO NOTYMWTE DTINB-
KM C TONWWHOR cTedkk o1 0,1 MM W 04eHb XOPOLWWM KB
YECTEOM MNOBEPXHOCTW, B TOM YMCNE AETanend GRnoXHOW
KOHIPUrypaumrK, KOTOpbIE He MOTyT GbiTe NPpoM3BeaeHs
METDAAMW MEXaHW4eCKon 00paboTku. [MNony4eHHbie NUTbie
nerani TpebyioT MWHWMBNEHDR MexaHn4eckon obpabor—
KM W MOTYT NPaKTHYECKM Cpasy UCnonk3nBarthcs No Ha-
aHa4aHWio, Hanpumep, KpanHe CROXHYK MEXEHWHECKYD
0BpaboTKy TOHKOCTEHHLIX YBCTER KONnec TypBoHarHerarte-
NA 1 NONaToK TYPOUHLI MOXHD NONHOCTLID WCKNKYWTL.
Mexanuyeckan 06paboTka obb/HHO 3aKNHEETCA TANLKO
OTABNEHWW OT OTNWBKK NUTHWKOBOR CUCTEMBI B MECTE
NOABOAE NWTETENA NPY NOMOLLKM AGPAaIUBHONO KPYTa W
amckoBoi nunel. daneHedwan oBpaboTka MOXET BKMID-

e

Puc. 1. NuTeie garany SAMALMOHHOID BAIETENA K3 THTAHOBArD
MHTEPMETENNWAHOND GNNEBE

r WL oh
B cTaTse npeacTagneHa XapaKtepucTuka TUTAHORKIX Chia-
BOB, OMWCAHB TEXHONOMWH W 0BOPYADBAHWE ANA NNABKKA W

UEHTPOBEXHOMD NUTLR THTAHOBLIX CNNABOR,

Kmiouesblie cnoma: THTAN, MHTEPMETANAWIHLIE CRNARI,
BLINNARNREMBIE MOAGAN, MHAYKUMOHHAR N/ABKE, EHTPO-
GexHoe NHThe.

Hauptmann T., Billhofer H. Titanium alloys as promising
materials for manufacturing castings in aerospace,

The article presents the characteristics of titanium alloys,
describes the technology and equipment for melting and
centrifugal casting of titanium alloys,

Key words: titan, intermetallic alloys, casting wax model,
induction melting, centrifugal caslting.
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YaTk TAKWE OMNEPELMA, K8K NECKOCTRYWHBER OYACTKA W N0~
nupoeka,

HDEUHSHUHHDE NINTBE C MCNONB30BAHVEM UEBHTRO-
DEXHBIX NATEMHLIX MOOYNER ABNAETCH METOHOM NWTHHA,
KOTOPbIW 3HEBYUTENLHO NpeBoCXoauT 0bBI4HBIA rpaauvTa-
LIMOHHLIA METOA NWTEA B OTHOLLEHWW MNATHOGTH MaTEpn—
ana U KBYECTBE 3anonHenmn Gopmel. PacnpocTpaderHbe
paHee METOOBI NNaBKK, TEKWE, KaK MNNaBka 8 anektpogy—
roBoOW NEYM UNK TUrenbHOM WHOYKUWOHHOW C XONOLAHBIM
TWrNem CBA38HbLI C BbICOKWMIA 38TpaTaMK Wi—38 BbICOKOA
PESKLHWOHHON CNOCOGHOCTW TUTaHA. TEXHONOVA BRINNEBKA
CNNaea B KEPAMMHECKOM TWINE NOCPEACTEOM WHOYKLM=
OHHOr0 TOK& BbICOKOW WNK CPBOHEX YAcTOTbl ABNABTCH
aHepro- v epemacbheperawen, Tpebyer Manoro npo-
CTpancTaa B 3anBO4YHOM KOMNNEKCE NPW OTHOCUTENBHD
HW3KWX MInepKKox. [pUMEHEHWE BEKYYMA W 3BNMBOHHOR
KaMepbl G 3ALUMTHEIM ra3oM PaclUMpRET BOSMOXHOCTK

-
S

Puc. B. Yetanoeka uaHTpobaxdoro mures Supercast co
CPeqHeNacTOTHOW WHOYKUMOHHOW NNaBMNLHOA YyCTEHDBKOA



LIALLALLLLL

Puec.3. ABTOMATHHECKAA NAHKA ANA NATISA TATEME 1 TH
TaHOBRIX CNNABOR

NPUMEHEHUA YCTAHOBOK MHAYKLUMOHHOA NNEEKA 1
ueHTpobexHOro nuTeA. MNnaska W pasnueka Tn—
TaHa ¥ TUTaHOBbIX CNNABOB NPOVIBOAWTCA B aT—
Mocthepe UHEPTHOIO ra3s WK 8 BakyymMe, 4T0-
Gl abexath peakuyvMu pacnnaea c KMCNopogom,
B koMnakTHbiX KOMBWHWPOBAHHLIX YCTAHOBKAX
BAKYYMHOr0 LBHTPOBEXHOrO NWTLA BO3MOMXHO
peany3oBaTh NPOM3BOACTED TOMHLIX OTNWBOK B
BAKYYME UK B aTMmocepe sawmwTHoro rasa Gea
JHAMWTENBHLIX MABTEPUaNLHLIX U BPEMEHHLIX
3aTpar, 8 TOM YWCNE NPW 8AMHWYHOM W MENKDCEPUAHOM
npouasoacTee. Kpome TUTBHOBLIX CNNaBOB Ha AaHHbIX
YCTAHOBKEX MOXHO NPOW3IBOAUTL OTNWBKK W3 CTanem,
cnnasos Ha ocHoBe kobanbTa, Xpoma, Meau, MarHua 1
APYrux,

Komnanua Linn High Therm npow3asonuT WwWWpokua
CNEKTR YCTAHOBOK = 0T ManeHLKWX, G MaKCUManbHON Mac
con nnaexkk 40 r go GonsLumx yorasosok Supercast c Mac-
CoR esinnasnnemoro cnnaea go 3,5 kr (puc. 2). B Takwx
YCTEHOBKEX BOIMOXHO NWTEE KAK B METANAUMBCKWUE NI
TenHble (hopMbl, TEK W B KepamMmu4eckue thopMel, WaroTan
NMBEEMBIE N0 BBINNEBNAEMBIM Mopensm. Pasmep naro-
TaBnueaeMblx getanen sapevpyerca ot 1 po 300 mMm
Komnaxua Linn High Therm rakxe nponasoput neun ang
BbINMNEEKA MOAENERA, HarpeBaTENbHLIE NEYY U NEYW ANA
TEpMUYECKDR 06paboTkr OTNMAEOK

Hns nponssopcTea oTnMBOK W3 TUTAHA W MHTEPME
TENNMAHBIX TUTEHOBLIX cnnasos wa ocHosa TIAI komna
HuA Linn High Therm npegnaraer wecnons3oRate aRTOMB
TUHECKYID NMHWI, HE KOTOPORA HeoBxoauMmbie Harpesa
TenbHbie NEYw, Ne4w TepMu4eckon obpaborkn v yeTpon-
CTBA UEHTPODEXHOro NWThA DbbENUHEHBI B OAHD thyHK
uMoHaneHoe yctporcTao (pue. 3).

YCTaHoBKKW UEHTPOGEXHOIO NUTEA TAKXE BOIMOXHO
NPUMEHATE ANA NOAroTOBKK 06PA3LOS K CNEKTPOCKONAK.
[laHHbie YyCTAHOBKW DDECNEYMBAINT NO CRABHEHWIO C TPE—
AVLMOHHBIMK cnocoBamu NnogroTosky obpasuos TaKkne
NPEUMYLLIECTEE, KaK XOPOLWAaR BOCNPOW3BOAWMOCTL pe-
3YNLTETOB, HUAKWE NOTEPW BLINNABNFEMOrD MaTepuana 1
BbICOKYH) NPOWEBOANTENBHOCTS.

ANA NPEUMSMOHHONO NUTBR NO BLINNBBNAEMBIM MO~
AENAM NNaBuNbHLIE TUIMK K hopMebl genalnT va MHoro—

Pue.

4. Cxama YyCTaHOBKIA l[l_-fNI[_II_J(_II_",.H(HUI 0 NATHER TUTBHDBLIX CNNapop
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Puc. 5. Paanuweovnwia pevar yctanosok Supercast, Titancast u
Platicast

CNOWMHOWM KepamMuku, KOTOpana aaanTupoBaHa anAa nnasku
MaTepuana 1 xenaemon reomeTpun getann. Cnutok (Lumx-
TOBSA 3ar0TOBKA) BLINNABAREMOr0 CNNAGBA NOMELEETCA
B NN8BUNLHLIA TUMENb, KOTOPLIA BCTABNABTCH B paanueoy-
HbilA pbivar (puc. 4 1 5). MNpeasapuTensHo NogorpeTan nu
TeAHanR (JopMa YCTAHARNMBAABTCA B PAINUBOUHBLIA PLIHar
HBNPOTUE NNABMNLHOID TWINA.

B cnyvae HeoGxOAMMOCTH B PA3NMBOYHON Kamepe
CO3NAATCA BAKYYM, W B HEE NOCTYNAeT HECKONLKO NOTO
KOB WHBPTHOO rasa. TaKkan CXema UCnonb3yeTcs Ana TW



Puc. 6. Buinnannaambia Mojeny, coBpasHbIe B MOLENLHE BNoku

TaHa W MHTEPMETANNWAMLIX TUTAHOBLIX crnasoe. Kary—
K3 MHAYKTOpa NepemMeuiaeTca oT No4a Qo Kpas nnasvunb—
HOMO TWIMIA W LLIKXTOBARA 3aroToBka GuicTpo nnasutca. Moc-
Ne AOCTIHEHNA TEMNEPATYPEI PA3NNBKA MHAYKTOP ONyGc
KEETCA M HAYMHAEBTCA NPOLECC LUEHTPOBEXHOR PAANUBKI.
Ja cyeT BpaleHA Pa3NWBOYHONO PhIYara ¢ BeICOKAM YC
KOpEHWEM BOKpPYr BEPTUKANLHOMO BaNna CO3dseTeA UBHT
pobexHan cuna, Nof BO3ASWCTBUEM KOTOPOR XUAKKA pOC
nnas nNepenvsaeTcs W3 NNBBWNBHOND TUIIA B NPEBDPY
TensHO NoAorpPeTyio nuTerHyio chopmy. Bnarogaps wenpe
PLIBHOMY BpaleHnio LeHTpobexXHan cuna acTaeTcA no
CTOAHHORM BO BPEMA 3ATREPNEBAHWA OTNWBKW, B paaynk—
TaTE Yero 3aTBepPLEsaKILER OTNUBKE NOCTOAKHO NOANM—
THIBABTCA pacnnasom. Mocne aaTeepAeBaHWA pacnnana
nuTerHan hopma MIBNEKEETCA U3 PA3NUEOHHOND PrIMA—
ra. Ecnu marepuan otnueky TpebyeT TepMoobpabnTku ¢
ONpeAeneHHLIMK TEMNEPaTYPHLIMKA PRXUMaMK U B anpe—
penexHon armocchepe, To aT0 MoXeT ObITh OCyWecTaNe—
HO B Nevn Tepmoobpatorkr. Mocne oCTeIBAHKA DTNMBKY
W3BNEKaT NYTeM Pa3pylLeHna KepaMUYeckon (hopmel,
Otn1exky OTAENSIOT OT NWTHWKOBOW CUCTEMBI C NOMOLLLID
AMCKOBOR NiNkI U 3aunlaioT. [lanee Moxer rnpouasoiuTs
CA NECKOCTPYAHAN O4MWUCTKD M NONWPOBKE.

[nA M3roToBNEHUA BLINNOBNAEMBIX MOLENEA ND Opy—
rMHanNy AETanu WaroTasnMBABTCA CUNWKOHOBER MKW ME—
Tannuyeckan npecc-thopma. C NnoMoLLLIo 3TOR Npecc—
OpPMBI MOXKHO M3roTOEATE HEOGBXOAWMOE KONWHECTBO
mogenen. danee esinnasniaemeie MOASNK cObBUPaITCH B
MofenbHbIe Gnoku [puc. B), 4o no3BoNAeT NOBLICKTL peH—
TabenLHOCTL NPOM3BOACTEA.

MopgenesHeie BNOKK NOrPYXaI0T 8 CNEUMaNLHYIO Or—
HEYNOPHYIO CYCNEHIMIO U NOKPLIBAIOT 3EPHUCTBIM Hanon-
wuteneM. [lanee npoMcxofmT CyLIKE HEHECEHHOID HA MD—
nenk Cnon kepamuseckon thopmel. Ina GonslwiwkHcTaa oT-
NWBOK gocTaro4mo, YTobsl kepamuyeckan diopma co-
gToAna ua 5-6 cnoes (puc. 7).

Ecnu kosthur ypauus oTnMBoK CNoXHEN W CyLLe—
CTBYET BEPOATHOCTE KOpOBNEHWA UNKW PacTpeckWBa—
HUA KEpaMuHeckon thopMbl B NPOLIBCCE BeITONKA MO~
EeNLHOTrD COCTaBa W NPW 3anWBKe, TO roTOoBbLIE MO-
nenbHbie GNOKK, NOKPLITHIE OrHEYNOPHOA KOPKOR, No-
MEBLLISIOT B CNEUMansHbIE KOHTERHEPLI U3 XaponpoH-
HOrO CANaBa ¥ 3aCkiNANTER CUNWKaTHLIM UNK dioc-
haTHLIM OrHeynopHeivM Hanonwutenem. DgHako B
GonbWKMHCTEE CNYYAER MOXHD NONYYUTE OTNHBKK B
KEpaMUH4ECKUX NUTEANLIX thopmax Bes NPUMEHBHWUA
0NopHOro HanonHuTans, BeITonka MofensHOro cocTa-

B2 NPOW3BOAWTERA NPK TemnepaTypax ot 40 po 300°C
¢ NocneayroLLMm oBxurom thopmMbl NPK TEMNEpaTypax

Puec. 7. Mo-
AensHein Bnok,
NOKPLITLIA OF
HAYNOPHOR CyC=
NEH3Nen W aep
HACTISIM HANON
HATEIEM

Buiwe S00°C B 3aBKMCHMOCTH OT UCNONBb3YEMOR KEPOMK
ku. MNpecc-thopma anA NWTLA HarpeeaeTes o Henbxoaw
MOR TEMINEPATYPLI B HBrPEBaTENLHOR neyn (puc. B), 3a
TEM NOMELLBETCA B PA3nWBOYHEIA peidar. Temnepatypa
NoJorpesa 3aBUCKT OT MaTepUana, NeoMeTpWW, ToNWWMHB!
CTEHKW OTNWAKK W HAEXOAWTCA B Awanazore ot 350 no
1100°C.

B kepamuieckom NNasunbHOM TAME MaTEpUan ot
NWEKKW pacnnaanseTCh WHAOYKUWOHHBIMK TOKaMU. WN3-3a
BbICOKOW TEMMepaTypsl pacnnasa TpebyeTca XUMHUYEcKn
M MEXBHWMECKW YCTONYMBLIA MBTEPUar NNEBANLHOD TUr
nA, BbIAEPXUBRIOLWWMA TEPMUYECKWE yadpsl. Onn noctuxe
HWA BbLICOKOR crabuneHocTy npouecca Tpebyerca npa-
DUNbHBEIA Nogbop Matepuana U NPOQKUNA NNABUNBHOD
TArnA. C NOMOLWLID NPOrpaMM TPEXMEPHOrD MOAENWPO-
BAHKA GbiNK CMOABNUPOBAHL! NPOUBCCHI, NPOWMCXOARLLIME
C PECNNEBOM BO BPEMA NNOBKM W 3aN1ekKn. Ha ncHoBaHMK
pesynsTaTos Mmopeniposadia Geina paspaboTana cepwr
NNaBMMBHBIX THUIMER ONTWMANLHOA (POPMBI ANA LIMPOKOMD
AMBNa30Ha UCNoNLINBAHWA, JTY NNEBUNEHLIE TUFMA -
4acThb WHPOKOA NPOTPaMMBLl BCNOMoratensHoro obopy
nposaxwa komnaram Linn High Therm. Moaromy o6kivKo HaT
HEobX0AMMOCTY B MArOTOBNEHWA TUINA HE 38Ka3a.

[NA uCKMNDYEHUA HEXENATENLHOMND BIEMMOABACTEWR
MATEPUANE OTNMBKA C KMCNDPOAOM W ANA KEYECTEEHHOM
JANONHEHWA NWTEAHORA (hopMbl OCTETOYHEIA KMCNDPOR
MOXeT DbiTe yAANEH COINAHWEM BAKYYME A NPOLYBKOW
WHEPTHLIM F830M 3anvaoqHol kamepbl. B cenan ¢ atum
DAKYYMHEA CUCTEMA W YCTPOWCTBO NPOQYBKM MHERTHLIM
rasom obwegnHers! B ogHy cuctemy, Ock paznusouHoro
puiqara npeacraenser cobon nonsid gan. OHa coepuHeHa
Yyepe3 POTOPHOE rEPMETHYHDE YCTPOACTBO C CUCTEMOR
nacocoe (puc. 4]. MpomuiBka KaMepkl OCYILECTENRETCA ©
NOMOLLILID MHEPTHOID rasaa, HanpPUMep aproHa Nk asoTa.

Pwe.8. Mew anA Noplorpesa Kepamid-ieckux iops U TepmooBpaboTk



O6kI4HO BEKYYMHBA CUCTEMA COCTOMT W3 OCHOBHOMD Ba-
KyyMHOro nacoca Pytca ¢ npowasoguTensHocTeio BOO
M*/4 1 BCnomoraTensHoro Hacoca. Takan HacocHan cue—
Tema noasonReT OLICTPO OTKaMaTh BO3Ayx W oBecneqn-
BT HeOGXOAWMLIM BEKYYM B NPOLECCEe NNABKM W NUTLA.
Pabouva sakyym 5 Ma pocturaerca 3a 20 ¢, makcumans
HO BO3MOXHEIA Bakyym ~ 0,1 Ma. CneuwansHo paapabo
TABHHbLIE 3NEKTPOMArHWTHLIE ra3oBLIe KNanaHs rapaHTi-
pyloT BeicOoKy0 cTAbWNLHOCTE paboTel BCeR BakyyMHORA
CHUCTEMBI.

MpUHLMN MHAYKLUMOHHOrD HarpeBa CPaBHMM C NPUH-
uunom genctewa TpaHcdopmaropa. Bogooxnaxpaeman
KaTywka wegykropa [nepawunan o6moTka) uHpyumpyer
BWXPEBLIE TOKW B PACNNABNAEMOM METanne [BTopu4Han
o6moTKa), koTopbie NpeobpasyloTCA B TENND 3a cYert
yAensHoro conpoTtusneHws. MomuMo Harpesa BuxpeBsie
TOKU NEPEMELLNBAIOT PACNNAs, YTO rapaHTUpyeT oaHOpPoR
HOCTL PECNNasa v BOCNPOM3BOMMMOCTL Pe3yNLTATOB ANA
Bcex cnnasos. CpenHe4acToTHbIn reHepaTop ¢ paboyen
wactoToR 10-20 kM mowrocTeo 20-30 kB gaer soa
MOXHOCTE GBICTPOro Harpesa, 4To NO3BONABT AOCTUYE
MHHUMENBHOID BPEMEHW BLIAEPKKA TUTEHE 1 TUTAHOBLIX
CNNaeoB B Twrne. Temneparypa pacnnaea (MKcUpyeTcA
NUPOMETPOM, KOTOPLIA NEPefaBT PaaynbTaTl MAMEPeHHA
B CMCTEMY YNpasneHnA YCTaHOBKW.

Bo Bpemsa nUTLA MOWHOCTL YCTAHOBKW W CKOPOCTL
BPALLEHUA PEANMBOYHOMND PLIMEra NOCTOAHHD KOHTPONK-
PYeTCA, CneyvansHblin ABUrarens BPaLIaeT pasnneoYHbli
puiqar u obecne4meaeT TOHHO 3apaHHOe YCKOpeHWe pac—
nnasa, 4To NO3BONAET 38[8BaTk NAPAMETPEI Pa3nuaky,
Ona nuTbA TUTaHA M TUTBHOBBIX CNNBBOB YIrNOBOE YCKO—
peHne pasnuBOMHOro puivara DbiNo ysenn4eHo ns—3a ma—

noro yaensHoro BECE CMNNSBOB W BbICOKOW CKOPOCTH WX
KPUCTann1aauum N KB4eCTBEHHOrD 3anNoNHEHWUA NUTER—
Hoi (hopmet. B 3aBucHUMOCTI OT KOHGMIypaLmm oTnexy u
TONLLMHbI B8 CTEHKA KOHEYHYI0 CKOPOCTL BPALLEHUA pas-
NWBDYHOTD pel4ara MOXHO NNaeHo perynupoears or O po
300 06./MWH. 3T0 OCYLLIECTENAETCA NPW NOMOLLA 3nNeKT-
POABUraTeNA ¢ 4acToTHLIM NpeocBpasosatenem. YeraHos=
ki Supercast ocHaAWEHEl COBPEMEHHEIM KOHTPONNEPOM
Siemens S7-PLC c ceHcopHOR NBHENBID YNPEBNEHWA 1
npeaycTaHoBNEHHLIMK Nporpammami nuTes. Livkn nnae:
KW W NUTLA MOXeT ObiTb NPOBEAEH B PYYHOM WK BBTOMA -
TUYBCKOM PEXUME, NO3TOMY NPOUECT BAKYYMUPOBAHWUA,
NPOAYBKKW WHEPTHLIM FA30M, NNABKW W UEHTROGEXHOrD
NATLA MOTYT BLINONHATLCA CMCTEMOK HE3ABBUCMO,

OTeeTcTaeHHbIE OTIIMBKK CNOXHON KOH(DUIypaumm n3
TUTAHDBLIX CNNEBOB 0YEHbL Y8CTO TPebyloT NposeneHun
TepMu4eckon obpaboTkk HeNnoCPeRCTBEHHO NOCNE MTLA,
Ona atoro oTNMEKK NOMELLBIOTCA B Nevk Tepmoobpabor—
KW Cpasy nocne NUTeA, rNe OHKW HarpeBalTcA A0 3anaH—
HOR TEMNEPaTYP.I, BLIAEPXUBAIOTCA W OXNAXASKTCA No
aapanHoMy pexvmy, Komnanua Linn High Therm npep-
narpeTt KOHEEREpHYID NeYYs HenpepuiBHoro gencrens FAH
WNW KEMEPHYIO Nesk NEpuoanyeckoro nencrenn KS-S.

Taxkum 06pasom, MHAYKUMOHHbLIE YCTBHOBKW LUEHTPO—
GexHOro NMTEA NO3BONAKDT PEAaNU3oBaTb IKOHOMUYHYID
TEXHONOMMIO NOMYMEHWA CNOXHBIX BLICOKOTO4YHLIX OTAWBOK
W3 TUTAHB U TUTaHDBLIX CNnaeos. W3 wupokoro accoptin-
MEHTa BbiNyckaemeix kKomnaduen Linn High Therm yera-
HOBOK MOXHO BeIGpPaTE NNABUNEHO-38NMBOYHLIE YCTAHOE-
KW LeHTpoBexHOro NUTLR ANA NPOWSBOACTBA Kak MEnNKWX,
TaK 1 KPYNHbIX OTIIMBOK M3 TUTAHOBSIX CNNABOB B eAMHWY—-
HOM ¥ CEPWAHOM maciLuTabe,



