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LiHAGCHCEPHAAR FC3ETC

bopuc AnewmH

y4acTHMKOB mu rocres!

B3net ¢ Bogbl OTKPbIBAET
HOBbIE BO3MOKHOCTH
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lFeHepanbHbIA
AUPEKTOP
TAHTK umenn

I M.Bepuera
Buktop Kob63eB

CerofgHs Ha Hawwux rnasax npoucxoauT pagv-—
KanbHOe N3MeHeHWe B3rnafoB Ha ponb U nepcnek—
TMBbI pa3BuTUA ruapoasmaumn. MHOro4McneHHble
nccneaoBaHna U NPOrHo3bl OAHO3HAYHO yKasblBaloT
Ha Hen36e>XXHOCTb ee peHeccaHca nepes NMLoM BO3—
HUKaKLWMX 3a4au4.

Mo mepe ucuyepnaHus 3IHEPreTUHECKUX, MUHE—
pasibHbIX U 6MONOrMYECKUX PEeCYpCoB CyLUM BCE aK-—
TyanbHee CTaHOBUTCH 3ajadqa NniaHoMepHOro 0CBO—
eHMsA orpoMHbIx 6oratcTB MupoBoro okeaHa. C poc—
TOM HacefleHNs NnaHeTbl HeNnoBe4YeCTBO CTONKHETCSA
C 8epULUTOM «KMU3HEHHOro NPOCTPaHCTBAa», OOHUM
13 cnocoboB NPeooNeHNsa KOTOPOro CTaHeT Coopy—
>KEeHUe «nnaByynx» 1 NoABOAHbLIX NoceneHuin. Henb—
35 copacbiBaTb CO CHETOB M BO3MOXXHOE rnobasbHoe
noTenneHve Knumara, rpossiee MacluTabHbIM Ha—
CTYNJIEHNEM MOPS Ha CyLuy.

OpfHVM 13 OTBETOB Ha 3TU BbI30Bbl BPEMEHU B
KayecTBe HafEeXHOro CpeAcTBa TPaHCMOPTUPOBKM
NOAen 1 rpy30oB MOXET cTaTb rugpoasuaums. Bnpo—
4YeM, YXXe CerofHs B OCTPOBHbIX U MPUOPEXKHBbIX 30—
Hax, a Takxe B panioHax, pacrnonaraiowmx 60nbWw1Im
KONMNYECTBOM €CTECTBEHHbIX W UCKYCCTBEHHbLIX BO—
[0eMoB, camoneTbl—-amnbnn CTaHOBATCA HaAEX—
HbIM ¥ 9KOHOMWYHBIM CPEACTBOM TpaHcnopTa 6naro—
[apsi BOBMOXHOCTW WX 9KcnnyaTauuu 6e3 cTpov—
TenbCTBa [OPOroCTOSAWMX  B3NETHO—MOCAA0YHbIX
nosnoc.

MpakTnka nokasana, 4YTo 3aTpaTbl Ha 060pyA0—
BaHMe M nogaepxaHvwe paboTbl rmgpoasponopTa B
HECKONMbKO pa3 MeHblle CO3[4aHns CyXOMmyTHOro
aspogpoma ¢ 6eToHHOW nonocon. CnegyeTt Takxe
OTMETUTb, YTO YXXe CO34aHO U UCMbITaHO cneuunanb—
Hoe o6opydoBaHue, MO3BONSIOLLEEe IKCMNyaTupo—
BaTb rMAPOadPOAPOMbI B TEMHOE BPEMS CYTOK.

CoBpemeHHble amdunbun, obnagarolime BbICOKOWN
MOPEXOAHOCTbIO, ABMSIOTCA JTyHLLMM CPEeACTBOM pe—
WIeHNs1 Npobnembl CrnaceHust Ha Mope, MOCKOJIbKY
MOryT ObICTPO [OCTaBUTb K MECTY NpPOWCLLECTBUSA
nnoTbl M Karepa CO cracaTtensMu, OcCyLeCcTBUTb
nogbop MoCTpajaBLUMX C BOAHON MOBEPXHOCTM U
cpasy e okasaTb UM MeAULMHCKYI0 noMoLb. Camo—
netbl-amumbébum MoryT 6bITb WCMOJSIb30BaHbl  ANst
onepaTMBHOrO TYLIEHUS C BO34yXa ropsawmx pasnm—
BOB TOMMMBA, CyA0B U 6ypoBbix nnatgopm. Co3ga—
HVe MeXXAyHapoAHOW CUCTeMbl crnaceHus Ha 6ase
BbICOKOMOPEXOAHbIX amcnbun pelwmnno 6bl 3Ty Npo-
6nemy B rnobanbHOM MacwiTabe.

Becbma uenecoobpasHo npuMeHeHue camone-—
TOB—amumbuin ans onepaTMBHOW NUKBUZALMM 3a—
rPsI3HEHWIA MOPST HEPTENPOAYKTaMN 1 IKONorn4ec—
KOro KOHTponsi aksatopui. VIMeHHo camoneT-am-—
Hrbua MoxkeT 6bICTPO NPUOLITL K MECTY 3arpsisHe—
H¥A, onepaTuBHO npovssecTu passegky
06CTaHOBKMW, BbINOMHUTL OrpakAeHue ydacTka 3a—
rpsA3HeHNs crneLcpeAcTBaMmn U HABECTM Ha MECTO 3a—
rPA3HEHNs  creynanu3npoBaHHblie MOpCcKue cyga.

Cneuyunanuctamn TAHTK nm. .M. BepueBa Ha py—
6exxe XX| Beka co3fjaH psf YHUKasnbHbIX MO CBOUM
XapaKTepucTnkam camosieToB—amubui, cnocob—
HbIX peLaThb LWMPOKUIA CNEKTP 3a4ady. OTo, B NepByto
o4yepefp, MHoroueneson camonetT—ampuous bBe—
200, nerkui MHoroueneson camoneT—amepunéus be—
103. Bepgetcsa npoekTupoBaHWe MepCcrneKTUBHOIO
MHOroLienesoro camoneta—amunéum ansa MecTHbIX
aBvanuHui Be-112 n nerkoro camoneTta-amgunbmmn
Be-101.

Hennoxue nepcnekTnBbl Ha pbiHKE UMEeT MHOro—
Lenesou camoneT—amgpubus 5e—-200, 6a30BbI Npo-—
TWBOMOXXaPHbIA BapyaHT KOTOPOro No CBOUM NIETHO—
TEXHWYECKUM XapakTepucTMkaMm NpeBOCXOAUT Apy—
rme camoneTbl—-amuéumn, NpUMeHsemble 4N noXka—
pPOTYLIEHMS.

Be-200 TakxXe MOXKeT BECTU KOHTPOIb 32 COCTO—
SHUEM OKpY>XaloLLen cpefpl, 3arpA3HEHNAMN BOAHON
NOBEPXHOCTN, METEOPONIOTNHECKAMU YCIIOBUSMUA 1
pagvaumoHHo 06CTaHOBKOW (BK/tOYas B3siTue Npob
BO/AbI, BO34yXa W BbIMONTHEHNE UX SKCNpecc—aHann-
3a), yd4acTBoBaTb B NMKBUAALMU Pa3nnBOB HERTU.

Mo TakMM OCHOBHbLIM MapameTpam, BaXKHbIM AN
nokynarens, Kak LeHa, npon3soanTeNIbHOCTb, MHOrO—
PYHKLMOHANBLHOCTb, BEC MEepeBO3MMOro rpysa, ca—
monet Be-200 npeBocxoAuT Bce CyllecTByoLwme
aHanoru.

Jlerkuin MHorouenesoi camoneT—amgpubms HoBo—
ro nokonenus be-103 npegHasHadeH Ans UCMoOSb—
30BaHMSA B MPUOPEXXHBIX WU OCTPOBHLIX panoHax, a
TakxXe B permoHax ¢ 60MbLIMM KOMMYECTBOM peK,
03ep 1 Menkux BogoemMoB. B uncno peliaembix ¢ ero
nomoLLpio 3aga4y MoXeT ObiTb BKIIIOYEHO naTpynu-—
pOBaHWe rpaHuL, NecHbIX MacCMBOB U BOAHbIX aKBa—
TOPWIA, KOHTPOJIb 9KONOMMHYECKOro COCTOSHUSA akBa—
TOPWIA, MOUCK, NMpecnefoBaHve 1 nepexsaTt 6pakoHb—
©epCKUX NMOJOK M KaTepos, obecrneyeHne nouckoBo—
crnacaTtenbHbiX paboT Ha BOAE, OKa3aHWe CPOYHOMN
MEMLIMHCKON NOMOLLUY U Ap.

(OkoHuaHme Ha 2-i cTp.)

PykoBoputens DepepanbHoro areHTcTBa

Nno nMpoMmbllineHHocTH, npeacepatens OpraHM3auMoHHOro
KomuTeTa 6-M1 MeXXAyHapOfHOM BbICTABKM M Hay4HOM
KOHdepeHumn no rupapoasnaummn «mppoasmacanoH-2006»

Ot umenn Oprkomuteta 6-4 MexayHapOAHO#H BbICTABKM M Hay4HOH KOH@e-
peHumnn no ruapoasnaumm «lmppoasuacanon-2006» ceppeqdHo npMBETCTBYIO €ro

Mposepenne MexpayHapoaHON BbICTABKM M Hay4HOH KOHepeHumu no rugpo-
asmaymm B [eneHpxxuke yxe crano ,qupoﬁ Tpapgmumen. 3a npolegLume rogbl oHa
o6part4na Ha CEGH BHHUMAaHMNE OTEYeCTBEeHHbIX H 3apy6e»<Hblx cneymnanncros m
NPO4YHO 3aHsla CBOe MEeCTO cpefu BefyLinux aBHALMOHHbLIX BbICTABOK, MPOBOAM-
MbIX B HalLUe# CTpaHe u 3a pybeKom.

Tpa,qML{MOHHO Ha BbICTaBKe 6y,qu npepcraBjieHa WHPOKasa 3KCnosuuyms asua-
L{MOHHOﬂ TeXHUKH MOPCKOro u 6eperosoro 653MPOBBHI4}1, aBMayMOHHbIX OBHUrare-

7€, arperatoB M CMCTEM, CPEACTB Ha3zemHoro obcny-
JKMBAHMS, CPEACTB CBSA3M M HABMraLuMOHHOro obopypo-
BaHMS, CPEeACTB CraceHusi Ha BOAJE M IKONOrMYecKoro
MOHMTOPMHTa.

C yBoBneTBOPEHHEM MOXHO OTMETMTb, HYTO BbICTaB-
Ka cTana He TONIbKO MECTOM [EMOHCTPAaLMM NepenoBbiX
AOCTHIKEHMH aBMALMOHHON OTPAaciaM, HO M LEHTPOM
KOMMEPUYECKMX MeperoBopoB, 3aBepPLUAIOLMXCS MOAMH-
CaHMEeM KOHTPAKTOB M COralleHMmH.

Bbiparkalo Hapexpy, 4TO pOCCuiickue npeanpuaTus
BHOBb POAEMOHCTPUPYIOT CBOKH BBLICOKMH HayYHbId M
POM3BOACTBEHHbIN ypPOBEHb, CMOCOBHOCTL CO34aBaTb
06pasubl aBUaLUMOHHONH TEXHMKM, NPEBOCXOALME 3apy-
6exKHble aHanoru, roTOBHOCTb Ha PAaBHbIX KOHKYPMPO-
BaTb M COTPY[HMYATL Ha MUPOBOM PbIHKE BbICOKMX TEX-
HOMOrMi C BeAyLMMHU MHPOBLIMHM [POU3IBOAHTENSIMM.

6-a MexagyHapoagHas
BbiCTaBKa

M Hay4Hasa KoH(epeHuus
no rmgpoasuvayum
«'mppoasuacanoH-2006»

ZiIBI S
CEHTHABPb

- 33—34

- (1355—1356)

FeneHpXUK
6—10 ceHT6p4

Mo nporHo3am yueHblX, yxe B 6mmKailleid nepcneKTMBe YenoBevect-
By npupeTcsi ocBauBaTb 6oraTcTBa MMpoBoro okeaHa. B pelueHumm 3710l
3ala4yM BaXXKHYI0 ponb Npu3BaHa cbirpatb ruppoasBHauus. [ina ee pa3Bu-
THS noTpebyloTCca cOBeplIeHHble MaTepHansbl, cnocobHble HaflexxHo pabo-
TaTb B TeX OcobbiX YCNOBMSX, KOTOpble co3faeT BoAHas cpeAa. MMeHHO
Haj co3faHMeM TaKMX MaTepHanoB B COApPYXecTBe C KOHCTPYKTOpPaMHM
TAHTK um. I.M.BepueBa cerofHsi paboTaloT yueHble M cneuManucTbl Be-
AYUIEro MccnepoBaTeNbCKOro Konnektuea cTpaHbl — locypapcTBeHHoro
Hay4YHoro ueHTpa «BcepoccHHCKMH MHCTMTYT aBMaALMOHHBLIX MaTepHanoB».

be3onacHoCTb rapaHTvpyer
CUCTEMA WCMbITaHWA

[eHepanbHbIN
LMPEKTOp

Menao Bcem yuyacTHukam wm roctam «luppoasmuaca-
noHa-2006» nnopotBopHO# paboTtel u ycrnexos!

Co3paHne KOHKYpPEHTHbIXx 06-
PasLoB TEXHWKM, 3KCMNyaTMPyeMoi
B XKECTKMX YCIIOBMSIX KOPPO3MOHHO-
aKTUBHbBIX cpep, C NPeaenbHbIMKU Na-
pameTpammu MO CKOPOCTSIM, Temne-
paTypam M [aBreHMsIM, BO3MOXHO
TONbKO Ha OCHOBE MPMMEHEHWS HO-
BEMLUMX MaTepuanoe M TEXHOMOruM
nx obpabotkn. Uspenus, msrortos-
NEeHHble M3 OJHOrO M TOro e Ma-
Tepuana, HoO npoLleAwmne pasnuy-
HYIO MOBEPXHOCTHyl0 06paboTky,
KaK MpaBuno, MMeIoT pasnuuHbie
KOPPO3NOHHO-MEeXaHYecKmne xa-
pakTepucTuku. M, cooTBeTcTBEHHO,
pasnuuHbIi cpok cnyx6bel B pabo-
4Ynx cpepax.

TuTaH M ero cnnasbl LUMPOKO
NPUMEHSIIOTCS B COBPEMEHHOMN Tex-
HMKe. YHMKaNbHOCTb (DU3MKO-XMMM-
YECKMX M  MEXaHWM4YeCKMX CBOMCTB
[eNnaloT MX OCHOBHbIMM KOHCTPYK-
LUMOHHBIMW MaTepuanammu B aspoKo-
CMMYECKOM OTpacnu, aTOMHOM Ma-
LUIMHOCTPOEHUM W CYROCTPOEHMM.
OpHaKo WX MPUMEHEeHME B KOHCT-
PYKUMSIX, 3KCMNyaTUpylOLMXCs B
KOPPO3NOHHO-aKTUBHbIX cpepax
(Hanpumep, mopckasi Boga), cran-
KMBAETCS C OMpefeneHHbIMU TPYA-
HOCTSIMWU M3-3a MOBLILIEHHOrO KOp-
PO3MOHHOro M3HOCA Y3MoB M3 ApPY-

AMPNbm nopaboTaioT

B Mape C 3KpaHornnaHamMu

um. H.E.XKykosckoro»

Ilo omeHKaM CIEIMaAUCTOB,
OTAUYMUTEABHOU YEepPTOM MUPOBO-
ro 3KOHOMHYECKOTI'O Pa3BHUTHS B
npeacrosimue 15—20 aer Gyaper
WHTEHCUBHOE Pa3BUTHE TpaHC-
TIOPTHBIX CUCTEM (@ CA€AOBATEAB-
HO — ¥ JKOHOMUKU) B parioHax
Cco cAabopa3BUTOU MHMPACTPYK-
Typoi. Ilpu 3TOM IpeAloAaraeT-

N Moryymn tmntat

HY>KOAETCA B 3alymnTe

Mpepcepatens

HanbHeBocTouyHoro orgenenus PAH,
aupektop MHctutyta xummun OBO PAH, akapemuk

rMx maTtepuanos, paboTalowmx B
nape ¢ U3genusiMM M3 TUTaHa.

MoHu)keHne TOKOB ranbBaHO-
Koppo3uu obbluHO gocTuraetcs co-
3[,aHMEeM Ha MOBEPXHOCTH M3pJenus
Crnosi C BbICOKMM 3NEKTPUYECKMM
conpotusnexunem. B cnyuae turavo-
BbIX cnnasos Brnoth go 90-x rogos
npownoro Beka Ans ¢opmMupoBa-
HUSI MOBEPXHOCTHOrO 3NEKTPOM30-
NSUMOHHOIO Crosi NMPUMEHSNCS Me-
TOA, TEPMMYECKOro OKCUAMPOBAHMS
(Harpes muspenuns po 800°C B Teue-
HMEe 4 4yacoB C MOCNEAYIOWMM OX-
naxpeHnem).

OpHaKo HacbIWeHe MOBEPXHO-
CTHOrO Cnosi TMTAHOBOrO M3Aenus
KUCNOPOAOM MNPUBOAMT K PE3KOWH
notepe nNacTM4eCKMX CBOMCTB MO-
cnepHero. MNoatomy ewie Ha craguu
npoekTupoBaHus Ans obecnedeHns
HEeoBXOAMMON HAAEXHOCTM u3fe-
1S NPMXOAMNOCH 3aKNafbiBaTbh Mo-
BbILUEHHYIO METANI0EMKOCTb KOHCT-
PYKLMHM, KOMMEHCHPYIOLLYIO BRMsI-
HHMe Tepmuyeckon obpaboTku.

B WMHctutyte xummu [anbHesoc-
TouHoro otaenenus PAH tpaguum-
OHHO yjJenserTcs 3HauuTerlbHOE BHMU-
MaHWe PasBUTMIO HAay4HbIX OCHOB
NONy4YeHUs HOBbIX (PYHKLMOHAMbHbIX
matepuanos. B uactHocTn, uccnepo-

wirn. GAZETY . ru

Co103 Hay4HbIX U UH)XXEHEepPHbIX obuecTB e PoccMMCKUM CO

CoBpeMeHHble
KOMMO3MLMOHHbIE martepuansi
(MKM) Haxogsat Bce 6Gonbwee
NPMMeHeHHe B aBMaLMOHHOM, pa-
KETHOM, KOCMMYECKOMN TexHuke. A
TaKXXe BO MHOIMMX noTteHuuanbHO
OMAacHbIX TEXHMYECKUX CMCTeMmax
(MOTC). OpHMM M3 OCHOBHbIX
TpeboBaHuii, NpeabABNSEMbIX K
AAHHBbIM MaTepMaﬂaM, aBnseTcs
obecneueHune 6e3onacHocTn
MOTC npwu skcnnyatauun. B Tom
yMcne — rnocrne  AnUTenbHOro
XpaHeHMSI B I'IpMpOHHI:IX CpeHaX
(aTmocepa, rupgpocdepa, nuto-
chepa).

Ba>kHeAWwMMM nokasatensimu, c
MOMOLLbIO KOTOPbIX MOXHO oLue-
HUTb BO3MOXHOCTb 6GesonacHoro
npumeHenns MNMKM B MOTC, sasns-
lIoTCs  BecoBasl 3 {PEKTUBHOCTb,
pecypc M HapexHocTb. MHbimu
CNOBaMM, [ONrOBEYHOCTb, COXpa-
HS€eMOCTb, )KMBy“IeCTb, peMOHTO-
M KOHTPONENPUrogHOCTb.

OpHako ceovictea NMKM, B Tom
yMcne — M MNocne MCMNbITaHWMM Ha
ANUTENBHOE XPaHeHue B NPUPOA-
HbIX Cpefax, No-npexHemy npe-

nonuMepHsble

MMYLLLECTBEHHO onpepenstoTcs
NnoKasaTeNnsiM1, XapaKTepHu3ylolm-
MU BECOBYIO 3¢ hekTMBHOCTE.

Kpome Ttoro, atu nokasartenu, B

BaneHTuH CeprueHko

BaHNSIM, OPHMEHTMPOBAHHbIM Ha CO-
30aH1Me MNOBEPXHOCTHbIX reTepocT-
PYKTYP, CYLLECTBEHHO pacLUMpsio-
wux obnacTM npaKTMYEecKoro Mc-
NMonb30BaHUsA CYLLECTBYIOLWMX KOH-
CTPYKLUMUOHHbIX maTtepunanos B
MPOMBILLNEHHOCTH.

(OkoHuaHne Ha 4-u cTp.)

3amecTuTens gupekTopa
DIryYM «LleHTpaneHbIM as3porMppoaMHaMMUYeCKMM MHCTUTYT

Bnapgumup Kaprononsbues

Csl TIOCTelleHHOe BLIPAaBHHUBAHME
TIIAOTHOCTH aBUAIlepeBO30K B pas-
AWYHBIX pafoOHaxX 3eMHOTrO IIapa,
4TO TpeOyeT COOTBETCTBYIOIIErO
Pa3BUTHSA HazeMHOM MHAPACTPYK-
Typhl, HEOOXOAUMOM AAST OKCIIAYya-
TaIluy aBUAIIMOHHON TeXHUKH.

VnTencuBHoe ocsoeHne Poc-
CcHel HOBBIX TPYAHOAOCTYIIHBIX U
MarOHaCeAeHHBIX paloHOB, Gora-
TBIX CBIpbeBLIMHU pecypcamu (Cu-
oupsp, Skyrtusa, AarbHun BocCTOK,
Kpatinuit CeBep), IBASIETCSI OAHOM
U3 Ba)KHEHIINX CTPaTErudyecKux
3a)Aa4 Pa3BUTHSI SKOHOMHUKH CTpa-
HBl. OAHAKO ee pellleHUe CAEPIKU-
BAeTCsl HEPEIIeHHOCTHIO IIPOOGAeM
3 @HEKTUBHOTO  TPAHCIOPTHOTO
obecreuyeHUsT U OTCYTCTBHEM pas-
BUTOM Ha3eMHOW HH(QPPaCTPyKTy-
PBL AASL OCYIIIECTBACHHUS BO3AYII-
HBIX ITI€PEBO30K.

OAHUM W3 TyTeH pelleHus
3TOM BAXHOU TOCYAAPCTBEHHOM
3aAQ4M MOKET ObITh Pa3BUTHE TUA-
poaBuauuu (aMpubObUIHbBIE CaMo-
A€TBl, DKPAHONIAAQHBI KAacca A).
IMpu 3TOM rUApOaBUAINS MOTAA Obl
B3SITh Ha Ce0s1 OYeHb Ba)KHYIO POAb
OOCAY>KUBAHUS PETHOHAABHBIX H
MEeCTHBIX aBUAAMHUM, a’poOApPOM-
Hasi MHPPACTPYKTypa KOTOPHIX B
3HAUYUTEABHOM CTelleHU paspylile-
Ha. Ha mepmop ee Boccospanus u
OOHOBAEHHMSI, 4TO TpebyeT 3Hauu-
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TEABHBIX KallUTAaABHBIX BAOSKEHUH,
TOpPAa3A0 BBITOAHEE HCIIOAB30BATh
camoAeTel ampubuiiHoro 6a3upo-
BaHUWA.

TTpaBaa, npu 6a3UpPOBaHUN aM-
(pubuit Ha OGBLIYHBIX adPOAPOMAxX
9KCIIAyaTallHOHHBIE PACXOABI OKa-
JKYTCs1 IIDUMEPHO Ha 4YeTBEPTh BbI-
1ie, 4eM AN CAMOAETOB TOABKO CY-
XOImyTHOTO 6aszupoBaHusi. OpAHAKO
AOIIOAHUTEABHBEIE PACXOABI, CBs-
3aHHbIE C 0OecIeYeHneM BO3MOJK-
HOCTH Ga3upOBaHUS Ha BOAE, C AU-
XBOM KOMIIEHCHUDYIOTCSI II€ABIM
PSAAOM S3KOHOMUYECKUX U SKCIIAY-
ATAIIMOHHBIX HpeI/IMYI_LIeCTB aM-
dubnii.

Bo-mepBrIX, co3paHme U 0OCAY-
SKUBaHKEe THAPOadPOAPOMOB U THA-
POIIAOIIIAAOK OOXOAUTCST Ha INOPSI-
AOK AellIeBAe, YeM COo3paHue U 00-
CAy)KI/IBaHI/Ie AHAAOTHUYHBIX I10
MIPOITyCKHOM CIIOCOOHOCTU Peruo-
HaAABHBIX a9POAPOMOB U adpPOAPO-
MOB MECTHBIX BO3AYIIHBIX AMHUMN.
Bo-BTOPHBIX, TMAPOA3POAPOMEI Tpe-
OYIOT CYIIeCTBEHHO MEHBIIIETO OT-
Yy>KAEHUSI 3€MeABHBIX TEepPPUTO-
puit. 1, Kak CAeACTBHe, OKa3bIBa-
IOT CyII[ECTBEHHO MEHBIIIee HKOAO-
rudeckoe BO3AEHCTBHE Ha
OKPY’KaIOILLYIO CPEAY.

(OkoHuanne Ha 4-u cTp.)

Korga agsvrarternb

aTakytoT KpyTbl€ BO/MHbI
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Ba>KHOCTb MCMbITaHA

B NpypoOaHbIX cpejax

3amMecTMTenb HavanbHUKAa

locypapcTBEHHOro 1OXKHOro
Hay4Ho-MccnepoBaTensckoro nonmMroHa PAH

pspe cny4aes, He p[aloT o6beKk-
TUBHYIO OLLeHKY cToikocTn MKM k
BO34ENCTBMIO NPMPOAHbIX cpeq. A
CaMM  MCMbITaHWUSI NPOM3BOASTCS
npeumyiecteeHHo B naboparop-
HbIX YCIIOBMSX, FAEe HEBO3MOXHO
BOCCO3[aTb COBOKYMHOCTb MpPH-
POAHbIX DaKTOPOB M pPeanu3oBaTtb
MEXaHU3M WX BIIMSIHUS Ha MaTepM-
anbl B HaTyprIX yCJ'IOBMSlX.

TakMm obpasom, B Hacrosuee
BpeEMs COCTaB M cofepKaHue
OLLEHOYHbIX KPMUTEPHEB, a TaKXe
MeTOoAbl MCMbITAHMK, MCMonb3ye-
Mble gns I'IO]'Iy"IeHMﬂ HHq)OpMaLI.MH
o ctomkoctn NMKM Kk Bospgericteuio
NPUPOAHLIX CPEA M 3IKCnnyaTauu-
OHHbIX Harpy3oKk (mexaHM4YecKux,
TEennosblIX, KOppO3MOHHbIX 17 ﬂ.py-
rmx), He yuuTbiBaloT TpeboBaHmi K
COBPEMEHHbIM MaTepManam.

Mpu cywecTBylowen cucteme
oueHkn kavectea [IKM Becbma
BbICOKAa BepOﬂTHOCTb TOro, 4to B
coctaBe KoHcTpykumi NMOTC oka-
XKEeTCs matepuan C HM3KOM CTOM-
KOCTbIO K BO3[ENCTBUIO MNPUPOL-
HbIX (DaKTOPOB, KOTOPbIA MOXeT
SIBUTCS NPMUYUHON aBapuu. MHbIMK
cnosammn, npobnema oueHku bHe-
3onacHocTM npumeHenns NMKM B
coctase [NOTC sBnsercs ouyesupa-
HOM u TpebyeT pelueHus.

Opui Banupos

Takoi BbiBOA cAenaH B pesynb-
Tate pgnutensHbix (go 18 net) uc-
cneposaHuit 6onee 30 supos MKM
Ha OCHOBE PAa3fIMYHbIX HaMONHWUTE-
nei (yrnennactuku, opraHonnactu-
KM, CTEKMOMNacTMKK, YrneopraHo-
MNacTMKK, YrnecTeKnonnacTmku) u
CBSI3YIOLMX 3MOKCMAHOIO TuMa ¢
npenenbHoOM TemnepaTypon  3Kc-
nnyatauum 80°C u 150°C.

(OkoHuaHMe Ha 6-# cTp.)

[eHepanbHbIM gupeKkTop
@dryn «UMAM mm. MN.N.bapaHosa»
Bnagumup CKMOMH

MNepBbii 3amecTuTEnDb
reHepanbHOro gUMpeKTopa
BaneHTMH ConoHuH

Poccus ¢ ee HeOOBITHON Mano-
OCBOEHHOM TEepPUTOPHEN U Hepas-
BUTOM MHMPACTPyKTypoi Cubupu
u AarbHero BocToka o6aapaer 1mo-
UCTHHE HeOTPaHWYeHHBIMU BO3-
MO>KHOCTSIMU AAST 3(P(PEKTUBHOTO
WUCIIOAB30BAHUS ~ T'MADOABHAIUU.
BmecTe ¢ TeM, XOTsS TUAPOCAMOAe-
TBI B Halllel CTpaHe 3KCIAyaTHUpPY-
fotcs outH 100 AeT, UX POAB B pas-
BUTHU TPAHCIIOPTHOW CUCTEMEI U B
BOEHHOM aBMAIlMU SBHO HEAOCTa-
TOYHA.

Poccus Bo Bce BpeMeHa Haxo-
AMAACh Ha IEPEAOBBIX pyOeskax B
oroii obaactu. CylecTBeHHbIN
BKAQA B BBICOKUU TeXHUYECKHUN
YPOBEHbL THUAPOABUAIIMM BHOCAT
ABHUTaTeAW M yCIeIIHas HWHTerpa-
IUsI CUAOBOM yCTAHOBKHU C AeTa-
TEeABHBIM allapaToM.

K ABHTraTeAlo AAsL THAPOaBHa-
WU IPEABIBASIOTCS Clielindruyec-
Kue tpeboBaHus. OH AOAKEH Ha-
AE€KHO pabOoTaTh B AFOOBIX KAMMA-
THUYECKUX YCAOBUSIX IIPU TeMIlepa-
Typax Bo3payxa oT —55°C o
+45°C. TlpuueM — B apKTHYec-
KUX, TPONIMYECKHU BAAKHBIX, TPO-
MUYECKU CyXMX U MOPCKHUX YCAO-
BUsx. HeobGxoamMo o6ecneuuTb
9KCIIAYaTallUOHHYIO HAAEXHOCTh
paboTHI ABUTATEASI B 9TUX YCAOBH-
SIX C y4eTOM KOPPO3UIMHOU CTOMKO-
CTU AeTaAel, y3A0B U arperaTos, a

TaK’Ke OOABIIION HEOAHOPOAHOCTH
IIOTOKA Ha BXOAE B ABHUTaTEAb, BO3-
HUKaloIe IIpu IHoAeTe BOAU3U
BOAHOM TOBEPXHOCTH.

PeakTuBHas ruppoaBHalus Co-
3AaBanrach, B OCHOBHOM, C Hadaha
50-x ropoB B OKB renepaabHOTro
koHcTpykTOpa ["M. Bepuesa. ABu-
raTeAU AASL TUX CaMOAETOB paspa-
OareiBaauch B OKB Takux reHe-
PaABHBIX ~ KOHCTPYKTOPOB, Kak
A M.AIOABKA, A.T'.VIBYUeHKO,
TT.A.ConroBbeBa. OHU IIPEACTaBAL-
AU MOAU(UKAINU CEPUMHBIX ABHU-
raTered, IPHUCIIOCOOAEHHBIE AAS
9KCIIAyaTallui B MOPCKUX YCAOBH-
SIX.

IMpu MoAnUIITPOBAHUY MEHS-
AUCH MaTepPHaAbl C I[EABIO MUHU-
MaAbHOM ITOBPEXKAAEMOCTH OT KOP-
po3un 1 pa3pabaThIBaANCh Mepo-
NPUSITUS 110 TOBBIIIEHUIO HaAEK-
HOCTH ABHTATEAST npu
9KCIIAYaTallUM B MOPCKUX YCAOBU-
six. Hamboabllee pacmpocTpane-
HUe IOAYYUAU ABuUratean AM-20A
OKB «lBuenko — Ilporpeccy,
r. 3anopoxkbe (rmapocamoner be-
12), A-30KBIT OKB «MoropocTpo-
ureAb», . [lepMb (ruapocamoner
A-40 «AawnbaTpoc») u  A-436TI1
OKE «/Buenko — Ilporpecc» (ru-
Apocamoaet Be-200).

(OkoHuaHne Ha 5-i cTp.)

NPOMbILWJIEHHUKOB U NpeanpuHuMaTenien e NHxeHepHasa akageMus

@ryn/rHy,
«BUAM>»,
aKafeMMK

EBreHmit '-. o
Ka6nos | .}'H i

Mpobnembl NpoaneHnsi CpoKoB 6e30NacHoON 3KC—
nayaTauum v3genuii aBnaumMoHHO—KOCMUYECKOTO U
06OPOHHOTO KOMMNEKCOB, TPy6onpoBogoB, HedTe—
npoBOAOB, CeTel KOMMYHaIbHOro X03s1McTBa U Apy—
X MOAO6HbIX OOHLEKTOB MMEIOT MCKIIOYUTENBHYIO
aKTyanbHOCTb BO BCEX MPOMbIIEHHO Pa3BUTbIX
cTpaHax. B HUX paboTbl Ha 3TOM HanpasneHun ctanm
NPUOPUTETHBIMU NS Hay4YHO—UCCNeA0BaTENbCKMX,
KOHCTPYKTOPCKMX, TEXHONOMMYECKUX U APYrUX opra—
HU3aumn.

OcobeHHocTb Poccun Ha coBpeMeHHOM aTane
COCTOMT, B YaCTHOCTM, B TOM, YTO OHa OKa3anacb Co—
cpefoTOHEeHNEM OCHOBHbIX MPUYUH U UCTOYHUKOB Yr—
po3 B 06nacTu TexHoreHHon 6e3onacHocTu. B no-
crnefjHee fecATuneTMe HameTunacb OT4YeTnvBas
TeHAeHLUMA pocTa OTKa30B M aBapui Ha caMblX pas—
HblX 06bekTax. Tak, no AaHHbiM MYC, konm4ecTBO
TEXHOreHHbIX aBapuii U KatacTpod No NpuyMHe OT—
KasoB WIN paspyleHU TEeXHUHECKMX CUCTEM Ha
rpaXxAaHCKNX M NPOMbILLIEHHbIX 06BEKTax CoCTaB—
naet 15 + 25%, Ha TpaHcnopte — 10 =+ 15%, Ha ma—
rmcTpanbHbix — TpybonpoBogax W aBMaLVOHHOM
TpaHcrnopte — 3 +5%.

OpHoOM M3 NpUYMH 3TOrO SIBNSIETCH McdepnaHue
NPOEKTHOro pecypca CUCTeM U U3Aenuin N OTCyTCT—
BME JaHHbIX AN ero npoAneHns. Bo mMHorom ato
obycnoBneHo AeduUMTOM [OCTOBEPHOW MHpopMma—
LM 0 HAAEXHOCTK, XKUBYHECTU, MEXaHN3Max aerpa—
Jauun CBONCTB MaTepuanoB noj BO3AEWCTBMEM
KOMMeKca KNnMMaTn4eckux hakTopoB — MOBbILLEH—
HOM TemnepaTypbl, BNAXHOCTW, CONIHEYHOW pagna—
LyK, 3arpsi3HEHHOCTY BO3AyXa Xnopuaamm n cepHuc—
TbiM ra3om. Moatomy ansa obecnedeHns Heobxoan—
MbIX CPOKOB 3KCMnyaTauynm npuxoauTcsa BbINONHATL
3HaYMTENbHbIA 06BEM [OPOrocTOAWMX Npodhrnak—
TUYeCcKUX paboT NO KOPPO3MOHHON 3alumTe U3aenuin
NpU NX TEXHUHECKOM 06CNYXXMBAHWUN N PEMOHTE.

OCHOBHbIM CPeACTBOM, NoATBEPXXAaoLWMM 6€30—
NacHyo dKCrnyaTaumio n3genuii, ABNSIOTCA AaHHble,
nony4aemble B pesynbraTe Kak nabopaTopHbIX, Tak
M HaTypHbIX UCMbITaHWNA. [Npuyem, pesynbtaTbl Nabo—
paTopHbIX UCMbITAHUNA (B KNMMATUYECKUX Kamepax) B
BUY OTCYTCTBMSA BO3MOXXHOCTU NOSTHOMO MOAENMpPO—
BaHVSA BO3AENCTBUS BCEW COBOKYMHOCTU (hakTopoB,
MOryT paccmaTpvBaTbCs Wb KakK OLEHOYHble. U
[OMKHbI KOPPEKTMPOBATLCA NO pe3ynbTartam HaTyp—
HbIX UCMbITAHWUIA.

YuutbiBas 310, BUAM yxe B 1947 rogy no nHu—
ymatuee  4neHa-koppecnoHgeHta AH  CCCP
'.B.AKnmoBa opraHnsoBas KOPPO3MOHHYKO CTaHLMIO
B r. BaTymu ¢ ero TennbiM BnaxHbIM cy6TpOnM4ec—
KUM KnumaTtoM. Bnocneacteum oHa 6bina nepebasn—
poBaHa B noc. HYakea u npuobpena cratyc dpunvana
BWAMa (1969 r.).

3a nocnepyowpme no4tn 50 net 3aeck bbina co—
3[aHa COBpPeMeHHas Hay4YHo-uccnegosaTenbckas
LIKONA MO U3YYEHWNIO KOPPO3UK, CTAPEHUSI U MUKPO—
610NOrMHECKOro NOPaXKeHNss MeTanIMYecknx n He—
MeTannum4eckux marepuanos. o pesynstatam npo—
BOAUMbIX BaTtymckum chunmanom pabot 6binn pas—
paboTaHbl PyKOBOASALME TeXHU4eckue maTepuansbl
(PTM) Ha npoBefeHne HaTypHbIX UCMbITaHUA MaTe—
pranoB 1 3N1EMEHTOB KOHCTPYKLMIA, @ TaKXXe Npons—
BOACTBEHHble UHCTpyKuun (MW) n TexHonornyeckne
pekomeHgauun (TP) no 3awmTe matepyanos OT KNn—
MaTU4eCKOro 1 MMKpOOUONOrMYeCKOro BO34ENCTBUS.

Hapsgy ¢ wccnegosaHusamum Ha YepHom Mope,
BVAM B 1985—1991 rr. npoBOAU U3ydeHne Koppo—
31K CNNaBOB 1 NOBEAEHNS Pa3NNYHbIX MaTepranos B
TPOMUYECKOM KNMMaTe Ha WUCMbITATENbHON CTaHLmMK
MeXAYyHapoAHOro KoNnektTusa YyyeHblx Ha Kybe.
B 1972—1989 rr. KnMMaTuyeckme nUcnbITaHs Npo—
BOAWMNCb U Ha Hay4YHO-MCCNEeLoBaTeNbCKOM CyAHe
«/13ympya» B A€BATM NONYyrofoBbIX pencax B akBa—
Topum MIHOWNCKoro okeaHa.

PaboTbl NpoBOAMNNCE COBMECTHO C UHCTUTYTaMu
PAH: VIHCTUTYTOM (hM3nyeckon xummm (Knumatude—
ckue crtaHuum B r. MypmaHcke, r. 3BeHuropope,
r. BnagnsocTtoke), O6beAMHEHHBIM UHCTUTYTOM (On—
3UKO—TEXHUYEeCKUx npobnem (r. AkyTck) n ap.

Mocne pacnaga CCCP ueHTpanu3oBaHHasi cuc—
Tema MPOBEAEHNA HATYPHbIX UCMbITAHWA MaTepua—
no., Bosrnaensemas PAH, 6bina npakTudeckun pas—
pyweHa. OgHako Tenepb, y4yWTbiBas MOTPEOHOCTU
NPOMbILUNEHHOCTW B MOJSIYyYEHUN [OCTOBEPHOW WMH—
cdopmaummn 0 CBOMCTBax matepuanos, HeO6Xo4NMoW
ans obecneyveHns 6€30MacHOCTM NpuU aKcnnyaTayum
nsgenuin, BUAM, HecmoTpsi Ha doMHaAHCOBbIE TPYA—
HOCTW, MPUCTYNUN K BOCCO3AaHWI0 COBCTBEHHON Ce—
TV KNUMATUHECKUX CTaHLMIA.

Pa6oTa BegeTca npu nogaep>kke MocyaapcTeeH—
Hou Aymbl, MpaButensctea P®, CoBeTa 6e3onacHo—
ctn, MunnctepcTBa 060poHbl, PAH, PocaBrnakocmo—
ca, MNMpasutensctBa Mocksbl, rybepHaTtopa KpacHo-
[apcKoro Kpas u agMmuHucTpaumu r. eneHmKuk.
Bnarogaps um ®©ryri «<BUAM» 6binu cosgaHbl Me—
NEHIKUKCKUA LEHTP KIMMAaTUYECKUX UCMbITAHUA
(30Ha MOpCKOro ymepeHHo Tennoro knumara) n Moc—
KOBCKWI LIEHTP KNMUMAaTUYECKUX UCMbITaHUA (MPOMbl—
LUIEHHast 30Ha YMEPEeHHOro KnumaTa).

OTN KnuMaTuyeckue LEeHTpbl, 060pyAOBaHHbIE
cornacHo TpeboBaHuam FOCT, NO3BONSIOT HE TONb—
KO BbICTaB/ATb HA HAaTYPHY SKCNO3ULMIO MaTepuna—
bl U 3NEMEHTbl KOHCTPYKLMWIA, HO U MPOBOAUTL NOM—
HbIA KOMMNJIEKC UCCNEef0BAHNI UX CNY>KEOHbIX Xapak—
TepucTuK. Bowna B CTpon 1 KnumaTuyeckas cTtaH—
uma ocyaapCTBEHHOMO KOXHOMO Hay4HO-Wccneno—
BaTeNbcKoro nonuroHa PAH (Tennbiii BnaXxkHbIA Knn—
mar).

B HacToswee BpeMsa 3TV CTaHUMW akKpeauToBa—
Hbl PocTexperynuposaHvem u Asnapeructpom. OHu
OCHalLLeHbl HOBEMLIMM MeTeoob0opyJoBaHNeM, NPO—
rpamMmMHbIM obecrneqeHnem, KoTopoe No3BonsAeT Npo—
BOAUTb c60p, 06paboTKy M apxMBUMpOBaHWE MeTeo—
OaHHbIX, a Takxe (hopMUpPOBaHME U BbIBOA Ha Ne—
yaTb MeTeouHopMaumn 3a noboN 3afaHHbI NpPo—
M3BOJIbHbIA NPOMEXYTOK BPEMEHW (CYyTKW, Hepens,
Mecsily, rof U T. A.) C yKasaHueM, ecaim Heo6xoammo,
BPEMEHU HaCTYMNEeHNs IKCTpeMarbHbIX 3HAYeHWN.

McnbiTaHna matepuanoB B Apyrux Knumatundec—
KWX parioHax B HACTOsLiEe BPeMs NPOBOASTCA COB—
MEeCTHO ¢ uHcTuTyTamm PAH — WHcTUTyTOM Chnsm—
YECKON XMMUW (MOPCKON YMEpPEHHbIN Knumat), VH-
CTUTYTOM (PU3MKO—TEXHUYECKUX Mpobriem ceBepa
r. 9IKyTCcK (O4€eHb XONOAHbBIN KNUMaT) 1 Ap.

(OkoHuaHue Ha 3-# cTp.)

LleHa no nognucke — 5 py6. B posHuly — cBoboaHas
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[lepcneKTnBHblE TEXHOMOrNN
ONA CHAMKEHWA LLYMa

HMA LIIyMa OT ABUTaTeAed B ca-

MOAeTax-aM(puOusIx Be-200
NPUMEHSIOTCSI MaHEeAU ITYMOTAY-
IIeHusi pe3oHaHCHOTo Tuna. OHU
MIPEACTaBASIOT COOOM TPeXCAOM’-
Hble KOHCTPYKIIMH, COCTOSIIIIE U3
nepOpUPOBaHHON MeTaAAndec-
KOM OOIIWBKH, COTOBOTO 3alIOAHU-
TeAsd ¥ TIAQCTUKOBOM OOIIUBKH.

B mporiecce U3roTOBAEHUS I1a-
HeAeM ITyMOTAYIIEHUsI AAS CaMo-
AeToB Be-200 BEIIBAEH IIEABIHN PSIA,
TEXHOAOTUYECKUX HEAOCTATKOB.
TIpes>kae Bcero 3To NMOBBINIEHHBINA
NPOLEHT 3aTeKaHUs Inepdopanu-
OHHBIX OTBEPCTHUM IIpPU CKAeHKe
MEeTaAANIeCKOM OOIIMBKU C COTa-
MU, MECTaMH AOXOASIIUHN A0 30%.
OAHUM M3 HAIlpaBAEHUU IO CHU-
JKEeHHIO KOANYEeCTBA 3aTeKIIUX OT-
BepCTUN SIBASIETCSI yMeHBIIeHue
TOAIITVHEBI KA€EBOU IMAEHKY, a TaK-
>Ke IOoBBIlIeHNe TpeOOBaHUM K Te-
OMEeTPHUYECKOM TOUHOCTH COTOBO-
T'O 3aIIOAHHUTEAA.

Ha pamHOM 3Tame CHUKEHUE
TOAIIIUHBI KAEEBOM TAEHKH HU-
>xe ToAmuHEL 0,15 MM He ITpeACTaB-
AsIeTCsT BO3MOJKHBIM M3-3a Tpe-
OOBaHUM K IIPOYHOCTU IIPU PaB-
HOMEPHOM OTpBIBE OOIIIUBKUA OT
COT, YCTaHOBAEHHOM Ha YpOBHEe
8 krc/cm?.

BTopoe HallpaBAeHUE — TTOBHI-
1meHue TpeOOBAHUN K reOMeTpu-
YeCKOM TOYHOCTH COT (yrAa MeXAY
CTeHKaMU sieeK) M pa3Mepy rpa-
Hel sYeeK C IleAblo obecreue-
HUS PABHOMEPHOCTU OCaKACHUS
TIPEeABaPUTEABHO IepdOopUpOBaH-
HOM KA€eBOM IIAEHKHU.

B mHacrosiiee BpeMs TOYHO
COBMECTUTH II€HTPHI IIpEeABapH-
TEAbHO Iep(OpUpPOBaHHON IO
11abAOHY IA€HKU C LIeHTPaMU COT
He IIPEeACTaBASIeTCSI BO3MOJKHBIM.
B sTom — IIprUYrHA HEepPaBHOMEp-
HOCTU PaCIpeAeAeHUN KAeeBOH
TIA€HKU Ha TOpIlaxX COT IIPU ee Tep-
Moycapke. IlepdopupoBaHue xe
KA€EBOM IIAEHKHM BPYYHYIO HeIo-
CPEACTBEHHO Ha COTaX HECKOABKO
MOBBIIIAET PaBHOMEPHOCTH pac-
TIEPAEACHUST 0CaXKAQEMOTO KAes,
HO ABAsIETCI HU3KOIIPOU3BOAU-
TeABHBIM IIpolieccoM. M 3avacTyio
CONIPSKEHO C YeAOBEYeCKUM (pak-
TOPOM.

TeM He MeHee yCTaHOBKa Ila-
HeAel ITyMOTAYIIEHUS C yKasaH-
HBIM HEAOCTAaTKOM BCe JKe II03BO-
AVIAQ CHU3UTH HIYM ABHUTIATEASI Ha
4,5 A6. AaAbHeHIero CHU>XeHUS
1IryMa MO’XHO PeaAbHO AOOUTHCS,
UCIIOAB3YS HOBBIE MaTepUAABL U
HOBBIE TUIBI KOHCTPYKIUM ITyMO-
TAYIIEHUS.

Hanboree nepCHEKTUBHBIMU
WCCAEAOBAHUSIMU B 3TOM HaIllpaB-
A€HUU MOTYT CTaTh Pa3pabOTKH 110
3aMeHe MeTaAAMYecKou mnepdo-
PUPOBaAHHOM OOIIMBKH Ha opra-
HOIIAQCTHKOBYIO W3 MaTepHuaisa
mapku Opranut 15TM. A Takxke
pacmpeHue IIOAOCHI CHUJKEHUS
mryma.

INMpy cHW>KeHWM IIyMa 3a CYeT
IpUMeHEeHUs] MHOTOCAOMHBIX KOM-
MO3UTHBIX COTOBBIX 3BYKOIIOTAO-
maromux KoHcrpykuui (3I1K) oa-
HHUM N3 KAIOYEBBIX BOIIPDOCOB SB-
ASIETCSI CaMO CO3AA@HUEe ABYXCAOM-
HBIX COTOBBIX KOMIO3UTHBIX 3TTK
(IATUCAOMHBIX IIO YUCAY KOMIIO-
3UTHBIX COCTaBASIOIINX). MHOrO-
AETHUU OIBIT U3TOTOBAEHUS COTO-

BHaCToslmee BpeMsi AN CHUJKe-

MH)KeHep-KOHCTPYKTOP
TAHTK um. I-M.bepuera

Sayapa 3apemba

BbIX KOHCTpyKIuH u3 [TKM, a Tak-
JKe aHaAU3 3apyOesKHbBIX UCTOYHU-
KOB, IIO3BOASIOT CYHUTATh, YTO
uMeHHO AByxcaoiHble 31K peso-
HAHCHOI'O TUIIA IIO3BOASIIOT obec-
IIeYuTh B HACTOAIEe BPeMs BbI-
IOAHEeHHe TPeOOBAHUU IO LIyMYy
HNKAO.

KOHCTPYKIIHUS, BBIIOAHEHHAS
110 IEPBOMY BapUaHTY, COCTOUT U3
TpeX HeCyIIuX CAOEB, ABa U3 KOTO-
PBIX Iep(OpHUpPOBaHHEIE U COEAU-
HeHBl C 3aIOAHUTeAIMU AUPDY-
3MOHHOM UAM 3A€KTPOCBAPKOMU.

Bropoit BapuaHT BKAIOYAET de-
ThIPe HECYIIUX CAOSI, TPH U3 KOTO-
peIXx InepdopupoBaHHble. [Ipu
3TOM HeCYIIHe CAOU COEAUHEHBI
TIOIIapHO C 3allOAHUTEAIMU, 06pa-
3yd 3a30p MeXXAy IepdOopHupoBaH-
HBIMH CAOSIMU.

INepBBIlt BapuaHT ellle He BbI-
IIeA U3 CTAAUU 3KCIIepUMeHTa. A
BOT BTOPOM BaPUAHT YK€ HaXOAUT
IpUMeHEeHNe Ha OIBbITHBIX ABHUTa-
TeAsdX.

LlerecooOpa3HOCTb UCIOAB30-
BaHUS TOTO HAM HMHOIO MeETOAQ
CHIJKEHHS IITyMa 3aBUCHUT OT CTe-
IIeHU ABYXKOHTYPHOCTH PEaKTHB-
HOTO ABUTaTeAd. AKyCTHYeCcKas
O0OAMIIOBKA 'OHAOABI ABUTATEAS C
HeOOABIIION CTeIleHBI0 ABYXKOH-
TYPHOCTH G€CCMBICACHHA, TaK Kak
AAS 3TUX ABUTATEAEN AOMUHHUPYIO-
UM SIBAGETCS IIyM BBIXAOITHOM
cTpyu rasoreHeparopa. ITosTomy
AN CHIDKEHUS IIyMa dallle HC-
IIOAB3YETCSl CIEeIUaAbHOE IIIyMO-
TAylIalllee CONAO (rodpUpPOBaH-
HOe, AelleCTKOBOe, MHOrOTpyOua-
TOe), HallleAlllee IIPUMeHeHUe ellle
Ha NEepPBBIX PEaKTUBHBIX CaMOAe-
Tax.

Ha 06asze camoneTa-amcpubun

Be-200 cmenuaaucramu TAHTK
um. ['M.BepueBa pazpaboTaH Ipo-
KT MarucCTPaAbHOIO IIaCCaKUP-
CKOro caMoaAeTa Ha 70 MecT, IpeA-
HA3HAYEHHOTO AASl BBIIIOAHEHUS
IIOAETOB B PA3AMYHBIX KAUMaTH4e-
CKHUX YCAOBHSX. B HacTos1Iee Bpe-
M 3aIlac I10 YPOBHIO LITyMa y Hero
AOCTUTAEeT BeAUYMHEI 14,7,

B 2003 ropy camoaer-amdu-
oust be-2004C mOAyYUA HOAHBIN
poccurickuii ceprudukar. Ilpo-
BOASTCS PAbOTHl IO IOAYYEHUIO
EBpomnetickoro aBUAIIMOHHOTO
cepTudUKATa, YTO IO3BOAUT 3KC-
IIAYaTUPOBATh CAMOAET IPAKTH-
YeCKH B AIOOOM yrOAKe MHpa.

HoBBle pBIHOYHEIE OTHOIIIE-
HUS, CcTpeMAaeHue Poccum mo-
IacThb Ha eBPONeNCKUM U MHUpPO-
BOM aBMApPBIHKU AOAKHBI 3acCTa-
BUTb PYKOBOAUTEAEH aBHAKOM-
naHuy oOpaTUTh BHUMaHHUe Ha
TIepCIeKTUBHYIO pa3paboTky Ta-
TraHPOICKUX aBUACTPOUTEAEH —
caMoAaeT-aMpubuio Be-2004C,
CIIOCOOHYIO A€TKO IIPEOAOAETh
oyepepHOU Oapbep ['raBEHI 4, KO-
TOphIN OyAeT Ha 10 AG Goree Ke-
CTKHUM I10 CPABHEHHUIO C IIPEABIAY-
WUMU HOpMaMu ['AaBer 3.

AOCTUTHYTELIM PE3yABTAT SIBASI-
eTCsl COCTaBHOM 4acCThIO IPUMeHe-
HUS B KOHCTPYKIIMU caMoAeTa be-
2004C onTMMarbHOM KOMIOHOB-
KU CHAOBOM YCTAHOBKHM C IIaHEAs-
MU ITYMOTAYIIEHUS.
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M Hay4YHasi KoH(epeHLus
no ruapoasunayum
«F'mpapoaBmacanoH-2006»

Bepywmi HayuHbIM
COTPYAHMK, K.T.H.
Bepa Kys3HeuoBa

PasBuTne aBMALMOHHOM Tex-
HUMKM Ha COBPEMEHHOM 3Tane
npepbssnser Bbicokne Tpebosa-
HMS K KayecTBy, BHELUHEMY BMAY

K.T.H.
Muxamn bensieB

Okpyxatowas cpega, B ycno-
BMSAX KOTOPOM 3KCMnyaTupyloTcs
aBMaLVOHHbIE MaTepuanbl, OKa-—
3bIBaeT 3HAYMTESIbHOE BRUSIHME Ha

MeHTarnbHoW npoBepku. Mpu co3gaHnn camo—
neta—amunbum, B OTNNYME OT CyXOMyTHBIX
camorneToB, MPUXOANTCS Yy4nTbIBaTb PAf cne—
umcpnyeckmx ocobeHHocTen. ATo, B HaCTHOC—

TN

(OkoHuaHue. Havano Ha 1-i cTp.)

Celtyac akTuBHO paspabaTbiBaeTca fer—
K camonet—amcpunébua be-101, npegHasHa—
YEHHbIV AN KOMMEPYeCcKOoW aKcniyaTauum —
B Ka4ecTBe 4acTHoro camoneta. B ero koHcT—
PYKUMW LUMPOKO MCMONb3YIOTCA KOMMO3NL—
OHHble MaTepunansl. be-101 MoxeT akcnnya—
TMPOBAaTLCA Kak B CyLlecTBytoLen MHppa—
CTPYKTYype, TaK 1 BHe CeTn aspoapomos, 6a—
3MpysACb Ha HeboMblMX BOAOEMAX, UMEIOLLMX
NPOCTENLLNI BbIXOA, Ha 6eper.

MepcneKTUBHLIN MHOTOLIENIeBOV camoneT—
amgmbns Be-112 npoekTupyetca agns uc—
Nonb30BaHUsi Ha pervoHasibHbIX W MECTHbIX
BO3AYLUHbIX NMHUSAX. MNpexae Bcero — B pern—
OHax co cnabo pasBWTON TPaHCMOPTHOW WH-—
dpacTpykTypoir. OH CMOXET 3JKCnIyaTupo—
BaTbCA KaK C CyXOMyTHbIX adpOApPOMOB, TaK 1
C akBaTopuii, 060pyAOBaHHbIX MoLagKamm
Ans BbIxoAa Ha 6eper ¢ Lienbio 3anpaBkun Ton—
JIMBOM U TEXHUHECKOro 06CyXUBAHUS.

B asporngpogmMHaMmyeckon KOMMOHOBKE
€ro 104KN NPMMEHeHa cxema C LUIMPOKON Kop—
MOW 1 rpy30BOW pamrnon, 4TO NO3BOJISET pac—
LUMPUTBL TPaHCMOPTHbIE BO3MOXXHOCTU Camo-—
neTa u ynpocTuTb CXeMy LUBapTOBKM aMcpnbmm
Ha HenoAroToBNEHHbIN 6eper.

B03MOXXHOCTb CO34aHNA COBPEMEHHbIX Ca—
MoneToB—amcunbuii BO MHOrOM onpegenseTcs
YPOBHEM MCMONb3yeMbix MaTepuanos. K unc—
Ny BaXKHeWLNX TpeboBaHMA K HUM OTHOCATCS
HaZeXXHOCTb, BecoBast appeKTNBHOCTb, IKC—
niyaraumoHHas 6e3onacHocTb, obecrneyeHve
NETHO—TEXHNYECKMNX XapaKTepUCTUK.

Pasnuune skcnnyatayum camoneTos—am—
Gnbuii B CpaBHEHUN C CYXOMyTHbIMK NeTa—
TesIbHbIMM annaparamMu He No3BONSeT B No—
HOW Mepe MCMonb30BaTh OMbIT MPOEKTMPOBa—
HUA nocneAHux 6e3 TaTeslbHoOM JKcrnepu-—

— B3/1eT C BOAbI M Nnocajka Ha sogy,

— [OCTUXKEHNE BbICOKOW MOPEXOAHOCTU U
ynpaBnsemMocT Npu ABWXEHUN MO Bofe,

— 3awuTa pAsuratenei OT nonagaHus
MOPCKOW BOABbI,

— obecneyveHre repMeTU4HOCTM U CTONKO—
CTU KOHCTPYKLMM MPOTUB MOTOKOB MOPCKOM
BO/bl U €e arpeccyBHOIO B KOPPO3NOHHOM OT—
HOLUEHUW BO3AENCTBUS.

OCHOBHBIMN KOHCTPYKLIMOHHbBIMM TpeboBa—
HMSAMW, Hapsay ¢ NPOYHOCTBIO, XKECTKOCTbIO U
OpYrvmn CBONCTBaMU, SBASIKOTCS CMOCOOHOCTb
K COMPOTWBIIEHUIO BO3AENCTBUSA 3KChnyaTa—
LIMOHHbIX (haKTOPOB BHELLHEN cpeAbl U coxpa—
HEHWIO 3TOW CNOCOOHOCTM B TeYeHWe pecypca,
a Takxxe CcTabunbHOCTb 1 BOCMNPOM3BOAVMOCTb
CBOWCTB MaTepuanos.

[ina nnaHepa camoneTa aKcniyaTalWoH—
Hble BO3[ECTBMSA BHELUHEA cpefbl MOXXHO
KnaccuunumpoBaTh Kak Criy>KebHble (CnnoBoe
Harpy>xeHue, Temnepartypa, paboyas cpeaa v
T.M.) U KNUMaTUYECKMeE (CoNHeYHas paguaums,
aTMochepHoe 3NeKTPUYECTBO, CE30HHOE W
CYTO4YHOE U3MEHEeHMe TemnepaTypbl U BRax-—
HocTu, ocagku). Cioga HeobxoAMMO Takxe
[06aBUTb 3KCMyaTauWoHHbIE BO34ENCTBUSA,
CBSI3aHHbIE C ANIMTENbHbIM BPEMEHEM HaX0X—
[eHns camoneTa B NPUOPEXHON 30HE U Yac—
TON CMEHOW cpefbl 06UTaHUst (BO34yX—BoAa).

[ina yaoBneTBopeHns Nogo6HbIX TpeboBa—
HWUM B KOHCTPYKUuK camoneTtoB be-200 n be—
103 ncnonb3oBaH psif HOBbIX pelueHui. B ya—
CTHOCTW, ANS CWJIOBbIX 3MIEMEHTOB JIOAKN U
Kpblna npuMeHeHbl cnnasbl B95n4T2 un
B95n4T3, B KayecTBe OCHOBHOrO mMartepuana
A9 M3roToBNeHns obLINBKU U Kapkaca Be-—
103 npuMeHeH ObnerYeHHbIn antoMUHUEBbIV
cnnas 1441.

WMarotoBnenne npodmnen ns nuctos 1441
NpoBOAUTCA METOAOM CTECHEHHOro usruba,
OCBOEHa KIlenka TOHKONUCTOBbLIX OBLIMBOK
(0,5—0,8 mm) u3 cnnaea 1441, a Takxe céop—

Ka BbICOKOPECYPCHbIMM 3aKnenkamu ¢ yMmeHb—
WweHHon ronoskon. OcBoeH npouecc «6enon
cOopKM» Kpbina un rosenska (aHogmposaHue
1 MOKPbITME Mocne npeaBapuTenbHON COOPKN
1 cBeprieHust obwmnBoK). OcBoeHa TakXke aB—
TOMaTu4eckas cBapka TWUTaHOBbIX AeTanen
Luaccu B Kamepe C aproHOM.

Ha camonete-amcpunbum be-103 B 601b—
LIOM O6beME MPUMEHEHbI KOHCTPYKLMU U3
CTEKJI0NaCTUKOB U MUKPOCHEPOCTEKTOTEK—
ctonuTta. Tak, NpakTU4eckn BCs O6LWMBKA KU—
na, crabwnusartopa, Pynsa HanpasneHus u
3MepoHa BbINOMHEHbI N3 MUKPOCKHEPOCTEKIIO—
TekcTonuta MCT-6I1 B KOMGMHaLMK CO CTEK—
nonnactnkom CT-69H. Hocok kuns n Bcs
BepxHaa obwwuBka O4YK, HocoBass yacTb M
3HaYUTENbHAsA YacTb BEPXHEN OOLWMBKU LeHT—
ponnaHa W3roTOBMIEHbl M3 CTeKJonnacTuka
CT-69H, BepxHsa HocoBas naHesnb lo3ens—
Xa — U3 MUKpPOCKEepoCTEeKNOTEeKCTONUTa
MCT-6I1, KpblWKK NOKOB ro3enska — u3
CT-69H. BepxHsisi naHenb NaccaXxmpckoi ka—
6UHbI — TPEXCMONHOW KOHCTPYKLWN.

CoBpeMeHHble MOIMMEPHbIE KOMMO3UTHbIE
marepuvasbl 06ecneynBaloT He TOJMbKO Cyle—
CTBEHHOE CHWXEHME MacCbl KOHCTPYKLM
nnaHepa, HO ¥ NOBbILLEHNE PECYPCA, XUBYHE—
CTU KOHCTPYKLMW, CHUXXEHWEe 3aTpaTt Ha npo—
M3BOACTBO M 3KCMJlyaTaumio ruipocamoneTos.

B Hawen cTpaHe cerogHs MMeeTcs yHU—
KarnbHas KOHCTPYKTOPCKas LKOna, CnocobHas
pewaTb nobble TeXHU4eckue npobnemsbl,
BCTawlWwme nepeg cosgarensmm amgunoéniHon
aBMALUMOHHOWN TexHWKW. MoaTomy rnapoaBma—
LA B COBPEMEHHBIX YCNOBUSAX MOXET B3ATb
Ha ceb6s BbIMNOSIHEHME CaMblX pasHbIX 3afjad
KaK B MHTepecax rpaKAaHCKux aKcniyaTaH—
TOB, TaK W PasnMYHbIX CUIIOBbIX BEAOMCTB.
HeT cOMHeHuWii, 4YTO el NMpuHagNexuT CBOS,
[OCTaTOYHO OOLIMPHAsA, «HWULWa» Ha MUPOBOM
aBMaLMOHHOM pbIHKE. A Hay4YHO—TEXHUYECKHUI
noTeHuuan oTe4eCcTBEHHOIO rMapocamoneTo—
CTPOEHUs crnocobeH 0becneynTb MUHTEHCUBHOE
pasBuTue, WNPoKoe u 3hpeKTMBHOE NpuMe—
HeHune rngpoasunauyun. Poccust cnocobHa ctaTb
3akoHoJaTenem B 37O 061acTi aBUaLMOHHON
TEXHUKW.

MX MPOYHOCTHblE CBOWCTBA W B

M 3KCMNyaTaLMOHHbIM XapaKTepu-
CTMKaM NaKOKPAaCO4HbIX MOKPbI-
TUM, NPUMEHSIEMbIX [N 3alWUThl
M [EKOPaTMBHOM OTAENKM 3ne-
MEHTOB KabuHbl M naHenei npu-
6opos.

MpumeHsiemble [0 HacTosLe-
ro BPEMEHM MOKPbITMS A[ns 3a-
LWMTbI 3NEMEHTOB KabuHbl nuno-
TOB M naHenen npubopos yxe He
YAOBNETBOPSIOT MPEAbABASIEMbIM
TpeboBaHMSIM, NMOCKONbKY, HEe 06-
napas [OCTaTOYHbIMM TBEPAOC-
TbIO M MEXAHUYECKOW MPOYHOC-
TblO, OTHOCHUTENbHO 6bICTPO K3-
HalLUMBAIOTCS M 3arpssHSIOTCS.
B pesynbrate yxypgwaloTcs ontu-
YeckMe XapaKTepMCTMKM  OKpa-
LUEHHbIX 3MNEeMEHTOB KabuHbl u
npubopos. B uwactHocTH, pacTer
KO3 DMUMEHT 3epKanbHOro oT-
pa)keHus, unu 6neck NOKpbITHS,
4YTO BbI3bIBAET MPEXAEBPEMEH-
Hoe yTomrneHue nunotos. M npu-
BOOMUT K pOCTy BepOSITHOCTM asa-
PUMHBIX CUMTyauui MO BMHE une-
HOB 3KMnaxa.

Takum obpasom, Haspena oc-
Tpas HeobXOAUMOCTL B CO3[aHMUs
MaTOBbIX MOKPbITMI HOBOrO MOKO-
NEeHUs C MOBbILIEHHbIMM 3KCMya-
TAUMOHHbIMM  XapPaKTEPUCTUKAMM.

B BUAM wuccneposaH wmpo-
KW CMEKTP pPasfMuHbIX CBS3Ylo-
WKMX, HanomnHuTenem M mopudum-
KaTopoB ¢ uenblo Bbibopa Kom-
MOHEHTOB MOKPbITMS, B Hanbonb-
wen Mmepe ypoBsneTsopsioWero
TpeboBaHMSM NOCTABNEHHON 3a-
naun. [lockonbky npumeHeHue
HanonHuTenen, cHMKalwmx Gneck
MOKPbITMS, MOXET MNPUBOAMTL K
CHUMXKEHMIO ero (U3MKO-MeXaHK-
YECKMX M afresrMOoHHbIX XapaKTe-
PUCTMK, ANsS [OCTMXKEHMS Heob-
XOAMMBIX OMTMYECKUX XapaKTepw-
ctuk  ocoboe BHMMaHue 6bino
yaeneHo Bbibopy nonuMmepHoi
maTpumubl.

MonumepHyto maTpuuy nop-
6upanu TakMm obpasom, 4TObbI
nony4anocb MaToBO€ MOKpPbITUE
npM OTHOCMTENIBHO  HEBbICOKOM
cTeneHu HanonHewus. B 3tom
cry4ae MOKpbITME COXPaHSIET Bbi-
COKYlO TBEPAOCTb M 3afaHHbIN
yPOBEHb APYrHX hU3UKO-MeXaHH-
YEeCKUX U afre3noHHbIX xapaKTe-
puctuk. B uwactu HanonHutenen
yCTaHOBNEH Psf MUMIMEHTOB, MC-
nofib30BaHWe KOTOPbIX Mo3Bonser
BapbMpOBaTh LBETA M OTTEHKM
nokpbiTMs 6e3  yxypgleHus ero
3KCMNyaTauMOHHbIX CBOMCTB.

B pesynbrate npoBefeHHbIX
MccnepfoBaHUi M TexHonorumvec-
KMx npopabotok 6bino cospaHo
MaToBOE NaKOKPAaco4YHOE MOKPbI-
Tme B3-65 ¢ 6onee BbicOKMMHM
TBEPROCTbIO U YPOBHEM (PU3UKO-
MeXaHM4ECKHX XapaKTePMUCTHK,
yem paspaboraHHble paHee no-
KPbITUSI @HanorMyHoro HasHaue-
HUS.

PaspaboTtaHHoe nokpbiTHE B
cucteme c  rpyHTtoBkow BIr-28
obecneunBaeT BbICOKME 3aLLMT-
Hble XapaKTepUCTMKK. A Mo ontu-
YECKMM M [,EKOPAaTUBHbIM XapaK-
TEPUCTUKAM, TBEPHOCTM M CTOM-
KOCTM K 3aAMpy npeBbilaer ce-
PUIAHO MPMMEHSIEMbIE MOKPbLITHS,
KOTOpble B HacTosiliee BpeMms
NPMMEHSIOTCS AN 3aluMTbl 3ne-
MeHTOB KabuHbl M naHenen npw-
6opos.

Cuctema MaToBbIX MOKPbITHHA
Ha ocHoBe 3amanu BD-65 6bina ¢
ycnexom onpobosaHa Ha M3genu-
ax «OKB Cyxoro» u pekomeHgo-
BaHa K MPUMEHEHMIO Ha oBbeKTax
aBMALMOHHOMN TEXHMKM.

HauanbHuk nabopartopun,

HauyanbHuk cekTopa,
K.T.H.

Mpobnema cHuKeHMs LWwyMma
Ha MecTHocTM oT paboTbl aBua-
LUMOHHbIX OBMraTenen crana of-
HOW M3 OCTpeMlMXx 3apay aBua-

LiesloM Ha pecypc U HaAeXHOCTb
petanew n nsgenui. MpucytcTene
Bflarn B OKpyXxawLen cpege, a
Tem 6onee Bnaru, copepxxailien
2—3% NaCl, kak mopckas Boja,
NPUBOAUT K BO3HUKHOBEHUIO KOpP—
posuu B maTepuarne.

Cpeay pa3nnyHbIX BULOB KOp—
PO3VOHHOrO BO3AENCTBUSA crnesyeT
BbIJ€IMTb KOPPO3MNOHHYIO yCTa-—
nocTb. VIHbIMKU cnoBaMu, COBMECT—
HOe BO3JENCTBME Ha MaTtepuan
OeTann KOPPO3UOHHOW cpeabl U
NepeMeHHoro, ycTanocTHOro Ha-—
rPY>XXeHus1. 3KcnepuMeHTanbHo
nokKasaHo, 4YTO KOPPO3WOHHAas yc—
TanocTb pasyrnpovHSAeT marepuan
3HAYUTESIbHO CUMbHee, YeM fen—
CTBWE NOPO3Hb YCTaNOCTHOrO Ha—
rPY>XEHUS1 U KOPPO3UOHHOIO BO3—
nencTeuns.

CpaBHeHUe pe3ynbTaToB ycTa—
NOCTHBIX UCMbITAHUA, NPOBOAUMBIX
B KOPPO3MOHHOW cpefe Win Ha
BO34yxe, MoKasano, YTo BpeaHoe
BNIUSIHUE KOPPO3UM yBenn4mBaeT—
€S C NPOAOIHKUTENBHOCTBIO MCMbl—
TaHuWiA.

Mo cyTn, B yCNOBMSIX KOPPO3N—
OHHOrO BO3A4eNCTBNSA hrn3nyeckoro
npegena ycranoctu marepuanos
He cywecTByeT. OTO co3gaeT Ao-—
NoSfIHUTENbHbIE  TPYAHOCTM  ANsi
KOHCTPYKTOPOB U TEXHOJSIOTOB Mpu
paspaboTke petaneit camoneTa,
noABepratoLmxcst KOPPO3NOHHOMY
BO3[EWCTBUIO, W Ha3Ha4YeHun pe—
cypca 6e3omacHoi aKcryatauum.

lMpoBegeHne wucnblTaHWn  Ha
KOPPO3WOHHYIO  YCTanocTb Tex-—
HWYECKM  OCYLLEeCTBUTb ropasfo
CNOXHee, YeM UCMbITaHUN Ha Me—
XaHW4ecKyto yctanocTb. [na atoro
TpebyeTca paspaboTka u co3ga—
HMe crneyuanbHbIX UCMbITaTeNbHbIX
yCTaHOBOK. YTObbI OLEHNTL BNnSA—
HME KOPPO3MOHHBIX MOBPEXAEHUIA
Ha  COMpOTWBNEHWE  YCTanocTu
MCMOSNb3YIOT Creayowmin  MeToa.
Koppo3voHHble NOBPEeXAeHUst Ha—
HOCSIT Ha YyCTanocTHble obpasuibl
[0 UCMbITAHUNA, MOAENUPYS TakUM
o6pa3om BO3AeWCTBME BRaroHa-—
CblLEHHON aTMmocdepbl UM 0co—
ObIX YCNOBWI 3KCNyaTaumm mate—
prana. 3aTtem nNpoBOAAT WUCMbITa—
HUA Ha ycTanocTb o06pasuoB C
KOPPO3VOHHBIMU MOBPEXAEHUAMMU.
W nonyyaroT OUEHKY WX BRWUSHUS
Ha yCTanoCTHYIO NPOYHOCTb MaTe—
pvana.

OcHOBHbIM HanpasfieHnem 60pb—
6bl C BpeAHbIM BO34EUCTBUEM
KOPpO3WW Ha COMpPOTUBIIEHME YC—
TanocTu SIBAsieTCA NpuUMeHeHue
3alWTHBIX MOKPbITUIA. B kavecTse
MX UCNOMb3YIOT ranbBaHN4eckme
MOKPbITUSI U3 HUKENS, Xpoma, Th—
TaHa, KagMusi, UMHKa U KoM6VHa—
uuin 3TMX MeTannos. Kak npasuno,
rafibBaHN4YecKme NnoKpbITUSA BbI3bl—
BalOT HEKOTOPOE CHWXEHWe npe-—
[ena yctanocTu OCHOBHOro Mate—
puana.

OdhhekTUBHOCTD NOKPbITUS
3aBUCUT OT coveTaHus AByX hak—
TOPOB — TOMLWMHBI CJIOS1 U 9PO3N—
OHHOro Bo3aencTeus. Kak npasu—
10, MpPUMEHEHWEe MNOKPbITUSI TOM—
WuHon 6onee 50 MKM NpUBOAUT K
CHVDKEHUIO COMPOTUBNIEHNA ycTa—
NIOCTU MaTepuana ¢ rokpbITUeM, u,
cnefoBaTenbHO, MPUMEHSITb Takue
noKpbITUA He cnegyeT. Bmecte ¢
TeM 9pO3VMOHHOE  BO3JENCTBUE
CpaBHUTENbHO BbICTPO paspyLiaeT
TOHKWI 3alWMTHBIN CNOW Ha AeTa—
nax. lMoatomy 3agada TexHonora
3aknoyaeTcss B TOM, YTOObl A0—
6UTbCS OMTUMANBHOTO COYEeTaHus
TOMNLWMHBI NOKPbITUSI U €ro 3po3un-—
OHHOW CTOWKOCTW.

MepcnekTUBHLIM HanpaBneHn—
eM B 9TON 06NnacTn ABNSeTCA pas—
paboTka MNpUHUMMINANBHO HOBbIX
TEXHONOINYECKNX NpPOLeccoB Ha-—
HeceHUsi NOKPbITUIA Ha pasnnyHble
martepuanbl U AeTanu KOHCTPYK—
LMiA, KOTOPblE HyXJaloTCcs B 3a-—
LWMTE OT KOPPO3NOHHOMO NMOBPEX—
AeHus. MNMpumepom Takoro npouec—
ca siBnsieTca paspabartbiBaemasi B
oryn «BUMAM» BakyymHo-nnas-—
MEHHasi  TeXHONOrms  BbICOKUX
aHeprun (BMNTBJ), koTopas no3—
BOMMNa C€O37aTb Psif MOKPbITUIA
ONs pas3nuyHbIX AeTanei aBmaum—
OHHOTO  ra3oTypOWHHOrO ABura—
Tens.

Bosgenctene  KOPpO3MOHHOM
cpefbl Ha NPOYHOCTb MaTepua-—
OB, 3MEMEHTOB KOHCTPYKLMM U
pecypc 6e3onacHoit aKcnnyaTa-—
UMM  MHOrOKpaTHO BO3pacTaeT,
KOra 370 OTHOCUTCA K rmapoaBn—
auun. B aTom cnyyae Ha pasnuny-
Hbl€ 3IEMEHTbI KOHCTPYKLUMU rma—
pocamoneTta nonagaeT 60nblioe
KONM4YeCcTBO MOPCKOW BoApl. Npo-
6nemMbl, CBA3AHHbIE C KOPPO3NOH—
HbIMW MOBPEXAEHUAMU U KOPPO—
3MOHHOM YCTanocTbio, npuobpe—
TaloT ocoboe 3HayeHuwe. [lpu-
MEHWUTESNIBHO K ruapoaBvauum He—
obxogumo 6onee rnybokoe wuc—
cnepgoBaHue nNpo6semM, CBA3aHHbIX
C KOppo3ueil Matepuanos u pas-—

Bnagumup lMetyxos

ABTOHOMHOCTb BO BpeMsi nosne—
Ta M Hamuuve GONbLIOro 4ucna
noaen Ha OorpaHWYeHHOM MpPoCT—
paHcTBe casfioHa co3paeT 6osiblune

TaTtbsiHa TpumaitnoBcKas

paboTKOM 3aWMTHBbIX MOKPLITUNA.

umn. Ee pelweHue, B vactHoCTH,
CBSA3bIBAIOT C CO3[aHMEM MmaTe-
puanos C LUMPOKOM MONOCOH
3BYKOMOrMOLLLEHMS,
wmx opHoM naHenbto 3K obec-
neynTb 3BYKOMOrMOLLEHUE B LUM-

no3BOn Ao~

POKOM [Mana3oHe 4acTorT.
BosmorkHocTb cospaHus 3BY-
KOMOrNoLWalolWmnXx MaTepmanos ¢
BbICOKMMMW aKyCTUYECKUMM CBOM-
CTBAMM B LUMPOKOM fAuanasoHe
4acTOT OCHOBaHa Ha MPUMEHEHHUH
MmaTtepMuanos rpajMeHTHON CTPyK-
Typbl. B HacToswee Bpems
dryrt BMAM nposoput paspa-
6OTKY TaKMX KOMMO3MLMUOHHbIX
maTepuanos. Yxe co3paH 3BYKO-
NornoLwaWwmi KOMNO3ULLMOHHbIN
matepman mapku BTU-7 Ha ocHo-
BE MOPUCTOBOMNOKHUCTOTO KOM-
nosuta. OH MMeeT KoapdULMEHT
3sykonornouwienus 0,6—1 B pua-
nasoHe 4yactot 1—5 klu. Temne-
paTypa aKcnnyatauMuM marepuana
cocrasnsier 200°C pgnurtensHo.
Mo knaccudukaummn roptoyec-
TM MaTepuan OTHOCUTCS K TPYA-
Hocropatowmnm. Uccneposanus no-
Kasanu, 4to oH Ha 70% coxpaHs-
eT CBOM MexaHM4ecKne CBOWCTBA
nocne BbIJEPKKN B TPOMUYECKOMN
kamepe npu Temnepatype 200°C
B TeueHue 1000 uacos. M Ha 80%
— rnocne BbIAEPXKN B YCIOBMSX
MOBLILIEHHOM BIIAXHOCTU B Teue-
HuM 30 cyTok. AkKycTuyeckue
cBOMCTBA MaTepwana nocne BO3-
AENCTBUS Pa3NMUHbIX CPEf, U3Me-
HSIIOTCSI HE3HA4YMTENbHO M CoXpa-
HSIIOTCS Ha BbICOKOM YpPOBHE.

Ucnbitanns 8 DIYM «LATU»
Ha yctaHoeBke «KaHan c noto-
kom» nokasanu, uto 3K Ha oc-
HoBe martepwuana BTU-7 u crek-
nocotonnacra obecneunBaeTr CcHu-
eHue ypoBHs wyma Ha 8—10 n6
B gumanasoHe vactot 0,8—6 klu,
4yto cocrtaensetr 6Gonee pAByx
oktaB. [pu ckopocTu 3ByKa
M=0,325 B obnactu uactoT 1,6 1
5 kly (4To cooTBeTcTBYeT LWyMYy
Ha MECTHOCTM) BEMNMYMHA 3aTyxa-
HMS 3BYKa PaBHa MaKCMManbHoO
BO3MOXHbIM 3HauveHusm. U coc-
TaBuna cooteetcteeHHo 16 u 9 nb.

MpumeHenne matepuana BTU-7
B COYETaHWM CO CTeKnocoTonnac-
TaMn cnocobcTByeT nonyyYeHuto
3MK ¢ wupokoi nonocoi 3ByKo-
NOrnoLLeHNsSI M BbICOKOW 3BYKO-
BOW adppekTuBHOCTbIO. MaTepuan
BTU-7 MoxHO pekomeHpoBaThb
ANS  M3rOTOBMEHMS MHOrOCMOMN-
Hbix 3MK B kKauvectBe paspenu-
TENbHbIX CMOEB MEXAY COTOBbI-
MM 3aMONMHUTENSIMM M KaK 3BYKO-
Nornow,arLWmmn Cnom BMECTO COT.
TonwmHa cnos u3 Mmatepuana
BTM-7 Bbibupaetcs B cooTBeTcT-
BMM C TPeBOBaHMSIMM K aKyCTHue-
ckum xapaktepuctukam 3MK.

Ons pacwupeHus nonocsl
3sykonornouwenus 3MK paspa-
60TaHbl SiYencTble 3anonHuTenu
Ha OCHOBE TEPMOMMNAaCTUUHbIX M
TEPMOPEAaKTMBHbIX MaTepuanos.
M3MeHsIs BbICOTY SIMEHKM, MOXKHO
nonyuut 3K c 3apaHHOM 3ByKO-
BOM 3P PEKTUBHOCTBIO.

Ons obecneuenns mexpyHa-
pogHbIXx TpeboBaHUM NO WYMYy Ha
mectHoctn (rn. 4 UKAO) uspge-
nun rpapaHcKom aBuaumm
dryrn «BUAM» nposogut pabo-
Tbl MO CO3[aHMIO TFPaAMEHTHbIX
3BYKOMOrMOLWAoWmx  nonmmep-
HbIX MaTepuanos c perynupye-
MbIMK aKYCTMYECKUMM CBOMCTBA-
mu. PaspabatbiBaloTcs M TEXHO-
norumn mx nepepaboTkn ¢ uenbio
nonyyeHus MHorocnomHbeix 3MK
HOBOrO MOKOMEHUs C LUMPOKOM
Nosfiocoi 3BYKOMOrMoOLWEeHus oT
500 go 10000 My u pabouei Tem-
nepatypoii (—60 — +350°C),
obelalolme CHUKEHHE CTOUMO-
CTM MaTepManoB 3a cYeT MOBbl-
LWEHUS MX TEXHOMOTMMYHOCTH K
pa3paboTkn nerkux o6bEeMHbIX
3anofHMTEenei Ha OCHOBE TEPMO-
NNacTU4HbIX MaTtpuy. PaboTsbl
BEAyTCsSl B TECHOM COTPyAHMYe-
ctee ¢ Pryn «LJ,AI'M» m dOryn
«UMAM».

HauanbHuk nabopartopmm

CNOXHOCTU B CNy4ae BO3HNKHOBE—
HUSA noxapa Ha 6opTy camoneTa.
MoaTomy npu co3aaHnn KOHCTPYK—
UMn camoneTta MOMUMO aKTUBHbIX
CPeACTB MpeaynpexaeHns n 3a—
WMTbl OT noxXapa [JOoMKHa uc—
nonb30BaTbCA M MAcCCMBHAA 3alm—
Ta, 3aTpygHAoWas BO3HWKHOBE—
HVe 1 npegoTeBpawjalolan pac—
npocTpaHeHve orHa. B nepsyio
o4epeAb peyb MAET 0 MaTtepuanax,
MMEIOLMX HU3KYI0 noxkapoonac—
HOCTb. B 4acTHOCTW, OHU AOMXKHbI
obecne4nBaTb BO3MOXHOCTb 9Ba—
Kyauum niogen n3 ropsiero camo—
neTa nocrie COBEpPLUEHUS UM Bbl—
HY>XXAEHHOW nocagkun B TeYeHun
ABYX MUHYT.

B HacTosee Bpems npu u3-—
roTOBMEHNUN naHenem WHTepbe—
pa npumMmeHseTca paspaboTaHHoe
BWAM Bopgocoaepxxaliee heHon—
dopmanbgerngHoe  cessylolee
Dr-520, nmetolee HU3KYH 3KO—
NOrMYECKYI0O U MOXKapHylo onac—
HOCTb NPV UCNONb3OBaHUN B NPO—
M3BOACTBE 3a CHeT Manoro cogep—
xaHus JIBXK. 3710 cBssyouwee
no3BoNseT nony4arb MOHOMUTHBIN
CTEKJIONNacTuK, COOTBETCTBYIO—
Wi TpeboBaHMAM MoXXapobe3o-—
nacHocTW. [N M3roToBneHus xe
TPEXCNOWHbIX NaHenen Ucnosb3y—
eTCA  BblICOKOKOHLEHTPMPOBaHHOE
ceasytowee PriP-520, ¢ nossne—
HVEeM KOTOPOro nosisnnacb BO3—
MO>XHOCTb BECTM npoLecc no 6e3—
KIeeBon TeXHONOrnu.

VcknioyeHne n3 KOHCTPYKLun
TPEXCNOWHbIX NaHenen Krneesown
NNEHKN COKPaTWUNO TennoBblgene—
HVe, MOBbLICMB TEM CamblM MOXa-—
po6esonacHocTb naHeneir. [Ons
BHegpeHus casasytowero OrP-520
B MPOV3BOACTBO Obln MpoBefeH
KOMMMEKC TEXHOMOMMHYECKnx me—
ponpuaTuin, B pesynbTaTe 4ero
paspaboTaHa TEXHONMOrMsA W3ro—
TOBMEHNS Mpenperos M3 TKaHbIX
HaronH1Tene Ha BbICOKOBSI3KUX 1
pacnnasHbIX CBA3YIOLMX.

Pa3paboTaHo u BHepeHO Tex—
Honoruyeckoe obopygoBaHue —
nponuTo4Hble yctaHosku (YIP-2,
YIMP-3), aBTOMAaTM3NPOBaHHbIN
TEXHOSOTUYECKNIA  KOMMNeKC ¢
KOMMbIOTEPHBIM ynpasfieHnem ans
dopmoBaHMs naHenen MHTepbepa
Ha OCHOBE HeMeTaNINYecKon Bbl—
KIIee4YHOW OCHACTKW CO BCTPOEH—
HbIM HarpeBaTenem.

Vicnonb3oBaHne oborpeBaemon
OCHACTKWU MO3BONNMIO PE3KO CHU—
3UTb 3HEProeMKOCTb W3roToBne-—
HUA naHenen wHTepbepa. B pe-
synbtarte Ha 3A0 «Asunactap-Crll»
co34aH y4acToK Ans W3rotoBne—
HVSA NaHenemn MHTepbepa camoneTa
Ty-204—200, rge dopmoBaHue
naHenen BbINOHAETCS Ha o6orpe—
BaeMblX BblKNeeYHbIX OCHAacTKax, a
ynpaBJieHWe BCEMM OCHacTKamu
NPOM3BOANTCA U3 4NHOIO LieHTpa.

MpnMeHeHne Nofo6HOM TexHO—
norMn No3BOSIMNO  cTabunuanpo-—
BaTb Ka4ecTBO M3roTasfMBaeMblX
naHenemn, CHW3UTb MoTpebneHue
9NIEKTPOIHEPrUM N COKPaTUTL TPy—
[OEMKOCTb 3a CHeT OnTMMM3aumm
pe>xxumoB (hopMoBaHuS.

B npouecce npugaHus naHe-—
NAM  MHTepbepa HeobxoAuMOro
[EeKOpaTUBHOIO BWAA, Kak npa-—
BWMNO, NPOU3BOAUTCA MOKpacka
VNN HakneuBaeTCcs feKkopaTuBHast
nneHka. A nepep 3TUM BbINOMHSA—
eTCcq HeofHOKpaTHas LWnakneska
NMOBEPXHOCTW C Nocneayowmm 3a—
LUKYpVBaHWEM [0 AOCTWXKEHNS He—
06X04MMOro KayectBa MOBEPXHO—
cTn. B pesynbTarte, noMMmo yBe—
NNYEHNsT TPYAO0EMKOCT U3roTOB—
NeHNs naHenew, CHMXaKTCa N nx
NPOTUBOMOXAapPHbIE  XapakTepuc—
TUKM.

[na ycTpaHeHus 3TUX Hepo-—
ctatkoB  BUWAM  paspaboTtaHo
renbKoyTHOE MOKPbITUE HA OCHOBE
deHonopmanbaerngHoro cBa3y—
towero ®riP-520. Ero ncnonb3o-
BaHMe He yxyjllaeT npoTWBOMO—
)KapHble XapakTepuCTUKN naHe—
nen. V1 npu npuMeHeHn TEXHON0—
M COBMELLEHHOrO (HOpPMOBaHUS
AaeT  BO3MOXHOCTb  nony4aTb
TPEXCMNONHbIE NaHenm ¢ NMLUEBbIMU
NOBEPXHOCTAMU HeobxoAMMOoro
KadyecTBa 6€3 [OOMOSIHUTENbHOMN
[0paboTKK.

Bcnepacteue AanbHenwero
Y>KeCTo4eHus TpeboBaHWn No no—
XapobesonacHocTn fetanei UH—
Tepbepa camoneTa, U B HaCTHOCTH
TPebOBaHWiA MO CHUKEHWIO CKOPO—
CTW BblAeneHus Tenna npu rope-—
HUK, NpoBefeHbl paboTbl NO MOAN—
dvKaLmn cyllecTsyoWwmx geHon—
dopmManbgerngHbiXx  CBA3YOLWMX
POr1-520 n PriP-520 gucnepcHbl—
MW MUHEpanbHbIMU aHTUNNPEHAMW.

MogudvmumposaHne  cBA3ylo—
LMX MO3BONWMO CHU3UTbL MaKcu-—
MaslbHYl0 CKOpPOCTb TEemnsoBblge—
nenna Ha 20—25%. [Mpo4HOCTb
cuenneHms OOLWMBOK C COTOBbIM
3anonHUTeNeM NoBbICUIACh NOYTH
B 2 pasa npu yBenuyeHun Beca
TPEXCMNONHbIX NaHesIie MeHee 4em
Ha 5%.

[na 3apenku TOpLOB B Tpex-—
CNOVHBIX NaHensx u MecT ycune-—
HMSA noA kpenex B BUAM paspa-—
60TaHbl HOBble MNONMUMEpPHbIe 3a-—
nonHutenu—-cegeponnactol  (M3C)
ropsyero oteepxaerus Br3-15 un
BlN3-16 Ha ocHoBe (eHOMbHbIX
ceasytowmx. 3tn MN3C nmetoT no-
BbILIEHHYIO >XM3HEeCNOCOOHOCTb OT
5 [0 7 CyTOK, YTO NO3BONSAET Mpu—
rotasnueaTtb cpasy 6onbluve nap-
Tum MN3C Ha oTAenbHbIX cneyna—
NU3NPOBAaHHbLIX MEeXaHW3MpoBaH-—
HbIX y4yacTkax. Mcnonb3oBaHue
M3C ropsiyero oTeBepXaeHus B
KOHCTPYKLMN TPEXCMOWHbIX NaHe—
nen Takxe MNPUBOAUT K CHMKE—
HUIO MoKasaTens TennoBblAeNeHNs.




UHASCHEPHCAS FAa3C@TA .33-3 s

bnarogapa nprMeHeHmo
MHTErparnbHbIX KOHCTPYKLMH

ca, IOBBIIEHUSI KOPPO3HOHHOM

CTOMKOCTH M pecypca IAaHepa
camMoAeTa-aMMUOUM SIBASIETCS IIPU-
MeHeHHe IOAMMEPHBIX KOMIIO3U-
IMoHHBIX MaTepuaros (ITKM). Ha-
nbonree IOAHO pEaAM30BaTh UX
CBOMCTBA YAQAOCH B MHTETPAABHBIX
KOHCTPYKITHSIX.

B mepmopa  1995—2003  rr.
TAHTK um. I'M.BepueBa OblA Ha-
KOIIA€H OIIBIT IPOEKTUPOBAHUS U
M3TOTOBACHUST AASL CAMOAETOB-aM-
dubuit be-200 n Be-103 60K0OBUH
IIOIIA@BKQ, MMAOHOB, TaHEAEH KPHI-
Aa ¥ KpHIIIEK KalloTOB B BUAE HHTe-
IPaAbHBIX KOHCTPYKIMM M3 IIpe-
IPEroB CO CTEKASHHBIMH, YTOAb-
HBIMM ¥ TMOPUAHBIMU HAIlOAHUTE-
ASIMU.

K nanGonee BECOMBIM NIPEUMY-
IIeCTBaM MHTETPAABHBIX KOHCTPYK-
OUI CAEAYeT OTHECTU OTCYTCTBHE
MEXaHUYECKUX COEAMHHUTEABHBIX
DSAEMEHTOB U IIOATOHKHM KOHCTPYK-
TUBHBIX DAEMEHTOB IIpu cOOpKe,
MUHUMYM OCHACTKU AASI M3TOTOB-
AeHust. HepoCTaTKM Ke KOHCTPYK-
nuit u3 [TKM 3an0KeHBI B IpUMe-
HSIeMBIX KOMIIO3UIIMOHHBIX MaTe-
puanax.

ITpe>xxpe Bcero 23TO HU3KAs
YAEAbHAs >KeCTKOCTh, HaKOIIAe-
HHe CTaTUYeCKOTO IAEKTPHYECTBa,
CAOKHOCTH B Ilepepade JAEKTPO-
SHEPI'UU K IOTPEOUTEASIM C POCTOM
ob6bema npumenenus I[TKM B maa-
Hepe caMoAeTa. Pelrenue 3Toii mpo6-
AEMBI, C OAHOM CTOPOHBI, BUAUTCS B
pa3paboTKe HOBBIX MapOK HAaIOA-
HUTEAeH, MaTpul], AeKTPOIPOBO-
ASAIIUX TIOKPBITUH, @ C ADYyTOU — B
AAABHEHIIIeM Pa3BUTHH METAAAO-
TIOAUMEPHBIX MATEPHAAOB U KOHCT-

“AHI/IM U3 IyTell CHUJKEHUs Be-

PYKLIWH.
Co3paHue MHTETPaAbHBEIX Me-
TAANOTIOAMMEPHBIX ~ KOHCTPYKITHH

00YyCAOBACHO, Ha Hall B3TASIA, ABY-
M (pakTOopaMu. [lepBhIi CBA3aH C
MIOSIBA€HHEM CAOUCTBIX METAAAOIIO-
AMMEpHBIX MaTepuaroB. Bropoi
(hbaKTOp — 3TO CTPEMAEHHE K AQADB-
HelIlleMy NOBBIIIeHNIO 3(PdeKTuB-
HOCTU KOHCTPYKIIUH B MecTaX, TAe
npumeHeHue [TKM u metaarmyec-
KHUX CIIAGBOB He OIITUMAABHO.

OTedeCTBEHHBIM IIPEACTaBUTE-
AeM AQHHOTO KAacca MaTepHasOB
sBasgercss CMAA. TTocaoiiHoe coue-
TaHUe U3 TOHKUX AUCTOB AAIOMUHU-
€BOTO CIIA@Ba C BBICOKOIIPOYHBIM,
BBICOKOMOAYABHBIM  TIOAMMEPHBIM
MaTepHuarOM II03BOASIET CYIIeCT-
BEHHO IIOBBICUTH Pecypc, cTaTuye-
CKyIO IIPOYHOCTBH, OTHECTOMKOCTB,
CHM3UTh BeC II0 CpaBHEHMIO CO
CTAHAAPTHLIMM AWCTAMM U3 aAlO-
MHHUEBBIX CHAABOB. B cocrosnmu
nocraBku CHAA mpeacTaBAsieT co-
0ol IAOCKHe AUCTEL [TepepaboTka
MarepHara B HM3AEAUsS NPAKTHAYeC-
KU UAEHTHUYHA IepepaboTKe AHnC-
TOB U3 aAIOMHHUEBBEIX CIIAQBOB.

OnpepereHHBIE CAOSKHOCTU BO3-
HUKAIOT IIPY IOAYyYeHHU M3 CTaH-
AQPTHBIX AUCTOB OOIIMBOK ABOMHOM
KPHUBU3HEBI, @ TAKXKe MaABIX PaAUy-
coB ruba. CBsI3aHO 3TO C OrpaHUYEH-
HBIM YAAUHEHHEeM IOAMMEPHBIX CAO-
€B, He TIPEBbIIIAIoNM 5—7%.

OTo orpaHudYeHHe OBINO TIpe-
OAOAEHO TIOCAe TIOSIBA€HMSI TeXHO-
AOTHH, CYLUIHOCTb KOTOPOU 3aKAIO-
4JaeTcs B IOOYEPEAHOU BEIKAGAKE B
npeccpopMe AMCTOB MeTaAAa U
npenpera. M nocaeayiomen ux mo-
AMMepH3alluu ¢ IpUAaHUeM Tpeby-
eMoli POpPMEI TaHeAr. 3a pyoeskoM
TI0 AQHHOU T€XHOAOTUU OBIAM U3TO-

reHepanbHOro gupeKkTopa
TAHTK um. I.M.bepunesa

i

MepBbIH 3amecTuTEns

Huxkonan JlaBpo

TOBAEHBI KPYIHOTaOapUTHBIE 3KC-
NepuMeHTaAbHBIe ITaHeAn ro3e-
ASDKA C YCHUAEHUSIMU IIOA CHUAOBOM
Habop.

AHaAOTUYHEBIM OIBIT UMeeTCs U
B Poccun. B 2003 ropy Ha KHAATTIO
COBMECTHO CO  CIIeIIMaAMCTaMH
TAHTK um. I"M.BepueBa 6vira OT-
paboTaHa ¥ BHeApeHa CepuNHas
TEXHOAOTMSI M3TOTOBAEHMSI HUIK-
HMX OOLINBOK KPBIAQ CAMOAETA-aM-
dubun Be-103, oAHOBpeMeHHO gB-
ASIOIIUXCS CTEHKOW TOIAUBHOIO
06aka. KOHCTPYKTHMBHO OOGIIMBKa
COCTOSIAA U3 TOHKHX AMCTOB aAlo-
MHHHEBOTO cmAaBa 1441, mpepsa-
PUTEABHO OOTSIHYTHIX 110 GOABaH-
Ke, COEAVHEHHBIX KAEelPeIperom
KMKC 2.120.T10.

Beina paspaboTaHa U TEXHOAO-
THUsl, IO3BOASIONIASA IIepep TepMo-
CTAaTUPOBAHUEM B aBTOKAABE BBISIB-
ASITH MECTa BO3MOKHBIX HEIIPOKAE-
eB. A TakXe MOAU(UIIMPOBAH CaM
PeXXUM TepMOCTaTHUPOBAHUS, II03-
BOASIIOIINM IIOAYYaTh Oe3pedeKT-
HYIO KOHCTPYKIIHIO.

AAST AQABHEMIIIETO ITOBLIIIEHUS
3¢ derTuBHOCTH aQHaAOTUYHBIX
KOHCTPYKIIUM OBIA@  BBIABHHYTa
upes (popMUpoBaHusa pebep KecT-
KOCTH COBMECTHO C OOIIMBKOM —
IO aHAAOTUM C MHTEIPAABHBIMH
KoHCcTpyknusamu u3 [TKM. B cay-
yae TIIOAyYeHUSI IOAOKUTEABHBIX
Pe3yABTaTOB HATYPHBIX MCIIBITA-
HUU 00pa3IoB, MHTETPAAbBHBEIE Me-
TAAAOIOAMMEPHBIE  KOHCTPYKITUHU
HaAUAyT LIMPOKOe IIpUMeHeHWe B
TaHeAdX KpPbIAA U OIIepPeHUs], CTeH-
KaxX AOH)XEPOHOB M BBICOKOHArpy-
SKeHHBIX HEepBIOD, OpraHax MexXa-
HM3aIluU KPBIAQ, TaHEeAsX (pro3ensi-
JKa B PacTSIHYTOM 30He M B 30HaAX
BBICOKMX 3HAKOIlepeMeHHBIX U
aKyCTUYEeCKUX Harpy30K.

Ha pamnoM sTame ObIAM H3TO-
TOBA€HBI OOpPAa3Ibl MEeTAAAOIIOAU-
MEPHBIX MHTETPAABHBIX KOHCTPYK-
mur u3 [IKM u MeTaAAmdecKux
KAeTIaHBIX, Ha KOTOPBIX IPOBEAEHBI
CpaBHUTEABHBIE UCIBITAHUS Ha U3-
rm6 ¥ YCTAAOCTHYIO IPOYHOCTb.

Hcxoast U3 mMeromierocst 06o-
PYAOBaHUS OBIAU IPOBEAEHEI CPaB-
HUTEeAbHBIE UCIBITAHUS HA YCTAAO-
CTHYIO IIPOYHOCTH METAAAOIOAU-
MePHBIX HHTETPaAbHBIX 00Pa3IoB C
pebpom T-ceueHUss U MeTaAAUYEC-
KUX KACTIaHBIX.

IMocae npoBeapenwust 110 000 nuk-
AOB Ha METAAAMYECKOM KAENIaHOM
o6pa3sie IPOM3OILIAO Pa3pylleHue
110 HUJKHEH ITOAKe IIPO(UAST B Mec-
Te 3aAeAKU YCHUAEHHS OOIIUBKU U
YaCTUYHOEe paspylleHHe TOAOBKU
3aKAENIKU CO CTOPOHBI OOIIMBKH,
Ha PacCTOSIHUM OKOAO 40 MM OT
Kpast obpa3s1a.

TTocae npoBepenus 190 000 muK-
AOB Ha METAaANOIIOAUMEPHOM 006-
pa3sie ¢ T-peGpoM TakKe IIPOU30-
LIAO pa3pylleHue IO 3aAeAKe ITOA-
KU pebpa B yCHA€HHe OOIIMBKU C
YaCTUYHLIM  pacCAauBaHUEM 110
cTeHKe pebpa. AAHA TPEIIWHEL CO-
craBuAa 40 M.

ITo pesyabTaTaM IpPOBEACHHOU
paboTEl MOJKHO CAEAATh BBIBOA O
TOM, YTO IIPU CTaTHYECKOM H3THGe
UHTETPaAbHBIE METaAAOIOAUMED-
Hble 00pa3nbl 00AAAAIOT KECTKOC-
TBIO, IIPEBOCXOASIIEH >KECTKOCTh
MHTETrpaAbHBIX 00pasnoB u3 [TKM.
CTano Takke SICHO, YTO YCTAAOCT-
Hasl IPOYHOCTH METAAAOIOAUMED-
HBIX 00Pa3I0B IMOYTH B 2 pa3a BHI-
1I1e @HAAOTMYHBIX KAeIIaHbIX 00pas-
IIOB U3 MeTanAa.

be3onacHoCTb rapaHTHpyeT

CMCTEMA MCMbITaHWN

(OkoHuaHnne. Hayano Ha 1-# c1p.)

6-a MexpayHapoaHas
M Hay4YHasi KOH(epeHLus
no rmapoasvauum

«f'mppoaBnacanoH-2006»
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Bepywmi
UHXKeHep

Anekcanap EereHoB

Xopollo u3BecTHa HapogHas My-
LPOCTb: Man 30MOTHMK, [a [Oopor.
anMeHMTeHbHO K COBpeMeHHOMY
aBMAUMOHHOMY [OBMUraTenecTpoeHuio
oHa npuobpeTaeT MNPSMOM  CMbICH.

n3genuin.

defepanbHbIl 3aKOH MPaKTUYECKU He pa—

HeHa. OTa 6a3a cogeprxana cBbiwe 25 000 ro—
CY[apCTBEHHbIX CTaHA4apToB, B TOM 4ucne —
okono 100 cTaHAapTOB MO HanpasneHuo «Knn-
MaTuyeckue UCCcnefoBaHusl MaTepuanoss». JTu
cTaHgapTbl BKoYanm B cebs obsasaTenbHble
HOpMbI 1 NpaBuna, obecneynBaloLme Ka4ecTso
MUCMONHEHNA 1 6e30nacHOCTb  3KcnyaTayum

[ins npoBeAeHNs HaTYpHbIX MUKPOGMONOrn—
YeCcKux MCCﬂe,D'OBaHMVI MaTepuanoB U noucka
3alWmMTHbIX 6uoLumnaHbIX npucagok BUAM apeH—
OyeT MWUKPOOMONOrMYecKyto nnowanky noc.
Yaksa (Ipy3usi). BaxHOCTb NpoBeAeHUs 3TUX
paboT 3aKnioyaeTcsl TakXe B BO3MOXHOCTU
BblAeneHnss Hambonee akTUBHbIX W 4acTo
BCTpe4awwmnxca sugoB U WTaMMOB MUKPOOP—
raHu3moB, XapakTePHbIX AN BNaXKHbIX Cy6Tpo—
NVKOB, KOTOPbIE MOTYT 6bITb UCMONb30BaHbI NPK
paboTax B nabopaTopHbIX YCNOBUSAX, a TakxXe
ONs NOMNOSIHEHNSA UMetoLerocs 6aHka KynbTyp.

Pa6oTbl BVUIAM Ha 3TOM HanpasneHun no3-—
BONWAN CO3JaTb SNEKTPOHHYIO 6a3y AaHHbIX Mo
KIIMMaTU4eCKON CTOMKOCTU pasnunyHbIX Krac—
COB MarepuanoB, paclMpuTb MEeTOoAWN4ECKoe
obecrieyeHne npoBeAeHNs WUCMbITaHun. Bbino
YCTaHOBJIEHO, YTO pernameHTauum cywecTBy—
towmx FOCToB HefgoOCTaTOYHbI ANA NPaBUBHO—
ro NpoBefeHns UCMbITaHUN MaTepuanos M 06—
paboTKM NOMy4YeHHbIX pe3ynbTaTtoB. V1 Heobxo—
ONMbl U3MEHEHUs! B pAfe HOPMaTUBHbLIX [OKY—
MeHTOB. B 4acTHOCTM, BHeceHne B HUX
npoueayp, Kacatowyxcsi NpoBeAeHUst IKCNo3n—
LumMn 06pasuoB mMarepuanos, cnocobos obpa-—
60TKWN pe3ynbLTaToB UCMbITAHUN.

Hanuune aTux npouegyp no3BonvT nonyyaTb
conocTaBMMble pesynbTaTbl HATYPHbIX UCMbITa—
HWIA MaTepuanoB W 3MEMEHTOB KOHCTPYKLMNA.
A TaKxe OTKpbIBaeT BO3MOXHOCTb K NpoBeAe—
HMIO PaboT NO MPOrHO3MPOBAHMIO KNMMAaTNYeC—
KOW CTOMKOCTW MaTepuanoB Mo pesynbTaTam
I/ICI'IbITaHI/II7I, npoBOAUMBIX B Pa3SINYHbIX KNnma—
TUYECKMX 30HaX.

K coxaneHuto, ®degepanbHbii 3akoH «O
TEXHUYECKOM PerysimpoBaHnmn» He CnocobCcTBy—
eT pelweHuto 3Ton npobnembl. CornacHo emy,
BCSl HOpMaTMBHas 6a3a, B KOTOPOW 6bln CKOH—
LeHTPMPOBaH BECb MHOTONETHUIA OMbIT pa3Bu—
TUSI SKOHOMUKU M TEXHWKM FOCyAapcTBa, OTMe—

60TaeT. OH 6611 NpuHAT B 2002 rogy. Ho fo Ha-
CTOSLWero BpeMeHn TexHn4eckune perfiameHThl,
KOTOpble [OSKHbl 3aMeHUTb CYLeCTBYHOLWME
HOpPMaTUBHblE JOKYMEHTbI, He pa3paboTaHbl. B
TO € BpeMsi UMetoLLmecs CTaHAapTbl ycTapenm
N TpebyloT cyllecTBeHHOM akTyanu3aumn. OT-
clofja — HEKOOPAMHMPYEMbIN NOAXOo4 K pelle—
HUIO NpPO6MeMbl KIMMATUYECKUX WCTbITaHUN,
YTO HEMoCPEeACTBEHHO CBSI3AHHO C HEBO3MOX~—
HOCTbIO 06ecneynTb HageXHoCTb M 6e3onac-—
HOCTb 9KCMyaTtauum M3genuin, B YacTHOCTM,
aBUALNOHHOW TEXHUKM.

HecMoTpsa Ha BaXXHOCTb NMPO6MeMbl B rocy—
[apcTBeHHOM MmacwTabe, npoektam n HUP no
N3YYEHMIO KNNMATUYECKON N MUKPOBUOIornie—
CKON CTOWKOCTW MaTepuanoB He yaensietcs
[OJDKHOrO BHUMaHus. MNMpexxae Bcero — Ha the—
AeparnbHom ypoBHe. OTCyTCTBYET KoopAnHauma
paboT Mo MPOBEAEHMIO KNMUMATUHECKMX WUCTbl—
TaHu, MOHUTOPUHI cyllecTBylowen B Poccumn
Pa3pO3HEHHON CeTU KIMMATUHECKMX CTaHLuR,
npuHagnexawmx PAH, oTpacneBbiM MHCTUTY—
Tam, MnHMCTepcTBY O60POHbI.

Mexay Tem OT pelleHus 3Ton npobnembl
3aBMCMT BeNMYMHA U C NPOAJNIEHNEM pecypca
6e3onacHon aKcnsyaTauum nsgenuin u cucTem
aBWALMOHHO-KOCMUYECKOTO U OBOPOHHOrO
komnnekcoB Poccumn. OHa oTpaxkaeT CyTb rocy—
[apCTBEHHOM MONUTUKK B cdpepe 6esonacHoc—
TN, 06OPOHOCMOCOBHOCTU U TEXHNYECKOW He3a—
BUCMMOCTW rocyapcTsa.

Ons peweHus 3To npobnembl, Ha HaLl
B3rnsg, Heobxoammo:

— cosgatb defepanbHylo nporpamMmy mo
pa3paboTke maTepuasnoB, CPeACTB 3aluTbl OT
KOPpO3uKn, CTapeHus n OUOMNOBpPEXAeHUn Ha
OCHOBE MNOCNeAHUX [OCTMXKEeHUW B 0651acTn
yHAAMEHTaNbHbIX CCNeAoBaHUN;

— npeAycMOTpeTb B paMKkax 3Ton nporpam—
Mbl LeneBoe hmHaHcupoBaHue FocygapcTBeH—

HbIX Hay4YHbIX OTPAcCneBbIX U aKafAeMUYecKUx
LIEHTPOB, 3aHNMAILUXCS KITMMATUYECKUMUN UC—
cnefoBaHUSaMU;

— ANA NOATBEP>KAEHWSI MPOEKTHOro pecyp-—
can CPOKOB Cny>X6bl TEXHWKW OpraHn3oBaTb
eAuHbliA LieHTp KnumaTuyecknx ncnbltaHuin. OH
[OJDKEH BKIOYaTb CETb KIMMATUYECKUX CTaH—
LW, PpacnosfioXKeHHbIX B MNpeacTaBUTESIbHbIX
KNUMaTUYECKMX 30HAX, OCHALLEHHbIX OAHOTUM—
HbIM MeTeob0pyOBaHNEM W €AUHOW METOA0N0—
rvem npoeefeHus n 06paboTku pesynbratos. C
Lief1blo NPOBeAEeHUst MOHUTOPUHIa paboTbl CTaH—
LW, npuHagnexawyx pasnnyHbiM Be4OMCTBaM,
co3gatb MexBefOMCTBEHHbIA COBET U3 npea-—
ctaButenen PAH, Beaylmx oTpacnesblX UHCTU—
TyTOB ¥ MUHUCTEpPCTBa OO6OPOHBI.

— paspaboTaTb HOPMATUBHO—-TEXHUYECKYIO
[OKYMEHTaUMIO  (TEXPErNameHT), oxBaTblBato—
LLlylO BECb KOMMMEKC paboT no 3almte oT Kop—
po3uu, CTapeHusi U GMOMNOBPEXAEeHUST U3denuii
BOOPY>KEHWSA, BOEHHON, CrneuuanbHon 1 rpax-—
[AHCKOWN TeXHWKW. TN paboTbl Lenecoobpas-—
HO BbIMOSIHATL MPU  HAY4YHO—-METOANYHECKOM
pykosoacTBe PAH c yyacTnem Hay4HbIx opra—
HM3aLUuWi pasfiMyHbIX BeAOMCTB.

Obuee Hay4HO-MeTOANHECKOE PYKOBOACT—
BO pelleHMeM 9TON NpobfieMbl MOXeT ObiTb
BO3JI0XKEHO Ha VIHCTUTYT Dn3NHEeCKon Xummm n
anekTpoxumum PAH nm. A.H.®pymKnHa, KOTO-
pbIA UMEET MHOTONETHWIA ONbIT hyHAAMEHTanb—
HbIX W MPUKNaAHbIX UCCNEe0BaHN KOPPO3NOH—
HON CTOMKOCTU TEXHUKU U KITUMATUYECKUX UC—
nblTaHni. CoMCnoNHUTENAMN MOTYT 6bITb Takune
[ocyaapcTBEeHHblE HayYHble LeHTpbI, Kak BUAM,
LA, UHN KM «[pomeTten», 13 THUN MO
P® n gp.

OCHOBY CETM KNMMaTUYeCKMUX CTaHUMA MO—
XKET COCTaBUTb eNEeHOXXNKCKUIA LeHTP KnnuMa-—
T4eckux ncnbitanui Oryr «BUAM».

Co3gaHne HauMOHanbHOM CeTM  Hay4HbIX
LIeHTPOB K/IMMaTU4eCKUX WUCMbITaHuii B npea-—
CTaBUTENbHBIX KNMMaTU4EeCKUX 30Hax, obecne—
YeHWe 3TUX LEHTPOB eAuMHON MeToAonorven
npoBefeHNs M 06paboTKM pe3ynbTaToB Mof
06LWMM Hay4YHO—METOANYECKUM PYKOBOACTBOM
PAH unmeeT pewatowiee 3HaveHue B gene no—
BbILIEHWS HA4EXHOCTM 1 pecypca aBuaLyoHHOM
TEXHUKWN, O6ecneyeHnss TEXHOMOrM4eckon wu
9KOHOMMYECKOMN 6e30MacHOCTU CTPaHbI.

MNHxxkeHep
Po3zanua CanaxoBa

B nocnegHue rogbl cyuwect—
BEHHOE BHUMaHWe yaensieTca Tex—
HOMOrnsM, CBA3aHHbIM C |/|36v|pa—
TenbHbIM BOCCTAHOBMNEHNEM (C Lie—

Nbl0  PEMOHTA)  raslbBaHUYEeCKUX

OpHopogHoCTb —
33710 BbICOKOro

3onoTHukosble peTtanu pabota-
10T MPaKTMYECKM BO BCEX y3nax rm-
LPOaBTOMAaTHUKM rasotyp6uHHoro
ABUraTens: B Hacocax-perynsropax
nopayu Tonnuea, OPCAXKHbIX Ha-
cocax, aBTOMAaTM4eCKMX [O03MPOB-
wmkax Tonnmea. Mpu aTom matepu-
anbl, M3 KOTOPbIX OHW M3rOTOBIMEHbI,
[AOMXKHbI BblAEPXKMBaTL 0cobo rKe-
CTKME YCNOBMS 3KCMAyataumm —
arpeccuBHOe BO3AENCTBME aBMaLM-
OHHOro TOMNMBa, B TOM uucne ¢
BbICOKMM COfEPIKAHMEM Cepbl, MH-
TEHCUBHOE MWCTMPAHME, 3HaYMTENb-
Hble AMHAMMYECKME HArpysKu, BO3-
[eACTBUE PEaKTUBHON CTPYM KMA-
koctu (Tonnuea).

Y106l oObecneuntb pgocTaTou-
HbIM pecypc, maTepwuan Ans 30noT-
HWMKOBbIX nap p[onkeH obnapatsb
BbICOKMMU KOPPO3MOHHOMN CTOMKOC-
ThIO M TBEPAOCTbIO, KOCBEHHO Xa-
paKTepu3yloled M3HOCOCTONKOCTD,
npepenom TEKy4YecTH, a, y4uTbiBas
MMKPOHHbIE [OMNYyCKM no paboumm
3a30paMm, €llle M BbICOKMM KIaccom
YUCTOTbI MOBEPXHOCTH.

Pecypc 30M0THMKOB, BbiNOnHse-
MBIX M3 CyLLecTBYIOLMX MaTepua-
noB, SIBHO HE[O0CTaTOYeH, YTO CTano
0CcOBEHHO OYEBMAHBLIM MPM IKCMITY-
aTaumMM OTEYeCTBEHHbIX McTpebute-
nem B CcTpaHax, TrAE€ LUMPOKO
MCMONb3YlOTCSI  BbICOKOCEPHUCTbIE
Tonnmea. 34ecb TOMMMBHbIE HACOCHI
BbIXOAMNM M3 cTposi yepe3 300—
500 uyacoe. M 3to npu Tom, 4TO MK~
HUMmanbHble TpeboBaHus K pecypcy
coctaensanu cHavana 1000, a no-
Tom — u 2000 vacos.

Pewenne npobnembl 6bino Han-
neHo B cteHax BUAM. Ha 6ase nu-
TEMHOrO KPEMHMCTOro MoHens 6bin
pa3paboTaH HOBbIN BbICOKOMPOY-
HbIM pedopMUpyembli cnnas, co-
XPaHSBLUMIA MCKMIOYUTENbHO BbICO-
KYlO  KOPPO3MOHHYIO  CTOMKOCTb
NpoTOTMNAa MPU MOBbILIEHUM BCErO
KOMIMNEKCa MEXaHMYECKMX CBOMCTB.
OpUrMHanNbHOCTb PELLIEHMS 3aKMio-
4aeTcsi B KOMMMNEKCHOM MOAXOAe:
BaKyyMHasl BbINiaBKa nossonuna
nonHocTeto n3baeBuTbCs OT pacce-
SIHHOM ra30BOM MOPMCTOCTU M BKyne
C HanpaBneHHbIM MOAMMDULMPOBA-
HMEM B HECKOMNbKO pPa3 MOBbICMTb
NNacTMYecKMe XapaKTePUCTMKKU K,
4To O0COBEHHO Ba)KHO, YpAAaPHYIO
BSI3KOCTb.

PaspaboraHHas TexHonorus pe-
dopmaummn nossonmna  NoNyuMThb
MeTann C BbICOKOM CTPYKTYPHOM
OfHOPOOHOCTLIO M MambiM pPasme-
pom 3epHa. A BbIGpPaHHbIN PEXHUM
TepMMYecKon obpaboTku — coB-
MECTUTb B FOTOBOM MeTanmne BbiCO-
KME MPOYHOCTHbIE XaPaKTePMCTUKM
M XOPOLUYIO MnacTMyHocTb. Bee ato
NO3BONMNO MEePEeBECTM TPaZMLMOH-
HO NIMTEMHbIM CNNae B HOBOE Kade-
ctBo — B pAedopmupyembiin. MU
LaTb «BTOPOE POXAEHME», Kasa-
nocb 6bl, MOpanNbHO ycTapeBLIEMY
maTepumany.

MNpumeHeHHe HoBOro pedopmu-
PYEMOro BbICOKOMPOYHOrO MOHEns
BKM-[l cnocobcTBoBano nosbiwe-
HWIO pecypca 3O0MOTHMKOBBLIX Map
He MeHee uyem B 2,5 pasa. Hosbiit
BMaMOBCKMM CMnas BHEAPEH Ha ce-
PUMAHOM M3[ENnM NPM KanuTanbHOM
pemoHTe paBuratenei pns 3aKyn-
neHHbix Kntaem Cy-27. U B HacTo-
sllee BPEMS MPOXOAMT LUMPOKOE
onpoboBaHMe [N 30MOTHUKOBbIX
fetanen MNepcrneKkTMBHbIX BbICOKO-
pecypcHbiX arperatos TOMIMBHOM
annaparypesl, paspabaTtbiBaembix
TaKMMM BEAYLLMMH NPENPUATUSIMU
otpacnu, kak OAO «HIMM «3TA» u
OAO «MMNO um. NN.PymaHuesa».

OpHako npuMeHeHue cnnaea
BKM-[l He orpaHMumMBaeTCs TOMNbKO
aBMALMOHHBIMW HYXAAaMK: B TOMMMU-
BOAO6bLIBAIOLLEA MPOMBILLNEHHOCTH
TaKXKe HEeMano arperaTtos, AeTanu
KOTOpbIX paboTaloT Ha MCTMpaHue B
HENocpeacTBEHHOM  KOHTaKTe  C
HedTbIO M Pa3MMUYHBIMKU TOMMMBAMM.
HoBbii cnnas B BMAe npeccoBaH-
HbIX MPYTKOB MOXeT 6biTb peKko-
MEHAOBAH [Nl U3rOTOBNEHUS TaKMX
petanen Bmecto 3apy6exHoro mo-
Hens K-500, 3HauuTenbHoO ycTynaio-
ero emy no M3HOCOCTOMKOCTM.

SarnonHuTenv

YCKOPAT
cObopKry

Bepywiuni HayuHbIN
COTPYAHMK, K.T.H.

OpHOM M3 MOCTOSIHHO aKTyarnb-
HbIX 3afay, CTOAWMX nepep aBua-
LI,HOHHOﬁ NMPOMBILLUNEHHOCTbIO, SB-
nsaercs CHMXXEeHHne TPYAROEMKOCTH

NOKPbITUIA, MOBPEXAEHHbIX MpU
aKcnnyaTaumu y3nos u arperaTtos
6e3 gemMoHTaxa nocnegHux. IATu
pa3paboTkM MO3BONMUAM  3HAYU—
TENbHO COKPaTUTb CPOKM PEMOHT—
HbIX PaboT U CHU3NTb UX cebecTo—
UMOCTb.

PeMOHT noBpeXAeHHbIX MNo—
KPbITUA  METOAOM  NoKasbHOro
31eKTPoOCaXAeHNs (MeToa anek—
TpoHaTMpaHus) Mo3BonseT uc—
KNIOYUTb MPUMEHEHWE ranbBaHu—
YECKMX BaHH, 3HAYUTENIbHO CHU-—
3UTb NOTEPU ANEKTPONINTA, YMEHb—
WNTb 3arpasHeHne Bosgyxa. A
rnaBHOE — HAHOCUTbL NOKPbITHE Ha
NOBpPEeXEHHblE y4acTKu AeTanew
6e3 feMoHTaxa.

OTOT MeToA NONy4uUn WMpPoKoe
pacnpoctpaHeHne B CLUA, 4Ano-
HUK, cTpaHax 3anagHon EBponbl.
M HauvHaeT npumeHaTbea B Poc—

nm.

B BWAM paspaboTaHa nopta—
TMBHas yCTaHOBKa U3bmpartesnibHo—
ro HaHeceHus1 3almTHbIX MOKPbl—
Tun. Ee cneuynanbHble aHoAbl U3—
roTaBnMBalOTCA TakuM 06pasom,
4YTOObI MX FTEOMETPUS MakcUMasb—
HO COOTBETCTBOBana reoMeTpun
NOKpbIBAEMON MOBEPXHOCTU. ITO
no3BonseT NPoBOAUTbL PEMOHT Or—
pPaHNYEHHbIX Y4acTKOB CIIOXHbIX
YyCTPOUCTB (MexaHu3moB) 6e3 fe—
MoHTaxa. W yacto — Henocpeg-—
CTBEHHO Ha PEMOHTHbIX Npegnpu-—
ATUSAX.

Ha paspa6otaHHon B BUVAM
yCTaHOBKe MnposefeHa oTpaboTka
TEXHONOMMYECKNX MPOLEeccoB Ha-—
HECEHUs! LMHKOBbBIX W KagMWUEeBbIX
rasibBaHN4YeCKMX MOKpPbITUA MEeTO—
[,0M NOKasIbHOro 3NeKTpoocaXKae—
HWA ¢ gob6aBrieHMeM HaHOMOpPOLLKa
okcuaa aniomunHud. MNonydaemble
3TMM METOAOM LMHKOBbIE U Kaja—
MUEeBble MOKPbLITUA He YCTynatoT, a
no oTAenbHbIM Nnokasarensam — u
NPeBOCXOAAT aHanornyHble no-—
KpbITUSA, NOMy4aeMble B ranbBaHn—
YEeCKOW BaHHe.

LLlepoxoBaTOCTb LMHKOBBLIX W
KaAMMeBbIX MOKPbLITUIA, MONyYeH—
HbIX METOZOM 3MEKTPOHaTUPaHWS,
YMEHbBLIAETCA C POCTOM TOMLMHbI
NOKpbITUSA, TOrAa Kak npu HaHece—
HWUM 3TUX MNOKPBITWIA B ranbBaHnye—
CKOW BaHHE LIepoXoBaToCTb yBe—
JINYMBAETCA C POCTOM TOJILWHBI.
Mpy nokanbHOM HaHeceHun LuHKa
N KagMua KpucTannbl NOKPbITUS
OpPVEHTUPOBaHbI B Hamnpa.ieHuu
OBWXEHUs cneyuansHoro aHoga. B
npouecce hopmMMpoBaHNSA NOKpPbl—
TUA  NPOUCXOAWUT MeXaHumyeckas
nonuposka. 3TO NpUBOAUT K 3a-—
METHOMY yBenm4eHuo bnecka no-
KPbITWIA.

OCHOBHbIM npevmyLecTBomM
HaHEeCEHUs1 MOKPbITUIA NOKanbHbIM
CrnocoboM SBNASETCA 3Ha4nTeNb—
HOe yBefinyeHne CKOpPOCTU OCaXK—
LeHust NOKPbITUNA. CkopocTb
OCaXKAEHUss KafMMeBOro MOKPbl—
TWSA NpU NOKanbHOM MeTode B 7—
10 pas Bblwe, a LMHKOBOrO — B
15—20 pa3 BblWwe, 4eM aHanorny—
HbIX MOKPbITUIA, NOYYEHHbIX C NO—
MOLLbIO ranbBaHUYECKUX BaHH. OTO
06BbSICHAETCA TeM, 4YTO ANS HaHe—
CEeHVS MOKPbITUIA  WUCMONb3YTCA
31EeKTPONNTLI BbICOKOA KOHLEHT—
pauum ocHoeHoOro BewecTsa (Zn,
Cd) npu HenpepbIBHOW MpOKayke
3M1eKTPONnNTa Yepes 30Hy ocarkae—
HWSA U NPUMEHEHUN BbICOKMX MNOT—
HOCTeW ToKa.

MukpoTBEPAOCTb KaaMUEBOro
NOKPLITUS NPU NOKanbHOM MeToAe
€ro nonyyeHus Bbiwe ~ Ha 20%, a
UMHKOBOro — Ha 15—20%, 4em
MWKPOTBEPAOCTb aHanornmyHbIX
NOKPbITUA, NONYYEHHbIX B rafibBa—
HUYECKMX BaHHax. YBenu4yexue
MUKPOTBEPAOCTM 06yCcnoBneHo
NPUMEHEHUEM HAHOMOPOLIKA OK—
cuaa anoMuHus, bnarogaps Koto—
pomy cbopmmpyeTCcs MenKoKpuc—
TanaM4yeckoe nokpbITue.

lpoBefeHHble  MoTeHuuocTa—
TUYeCcKne uccnefoBaHns Mno3BO—
NAT cAenatb BblBOA, YTO LIMHKO—
Bble 1 KaAMneBble MOKPbITUSA, NO—
ny4aemble MeTOAOM JIOKanbHOro
OCaXKAeHUs, TaK e, Kak 1 MOKPbl—
WS, NoNyyYaemMble U3 ranbBaHn4e—
CKOW BaHHbl, ABNAOTCA aHOAHbLIMU
MO OTHOLUEHUIO K MaTtepuany nog—
noxku (30XIrCA).

LInHKoBbIE NOKPbITUS, NOMyHeH—
Hble METOAOM JIOKaNIbHOr0 OCaXK—
[OEHUS, MEIOT 3alMTHbIE CBOCTBA,
COM3MEPVMbIE CO CBOMCTBaMM LMH—
KOBbIX MOKPbLITUA, MOMYHEHHbIX W3
ranbBaHWYECKWX BaHH. WX xapak-—
TUPUCTUKN BO3PacTaldT C POCTOM
TONWMHBI  NOKPbITUS.. KOppo3uoH—
Has CTOMKOCTb U 3alUTHbIE CBOWN—
CTBa KagMMeBOro NoKpbITUS, HaHe—
CEHHOr0  NOKasIbHbIM  METOZOoM
3MEeKTPOOCAKAEHUS, NPEBOCXOAAT
NOKPbITUS, HAHECEHHble B ranbBa—
HWYECKOW BaHHe.

B HacTosiwee spema B BVIAM
nposoAAaTcsA paboThbl NO pa3paboT—
Ke TEXHOMOrMn NoKanbHOro ocax-—
OEeHVSA ABYXKOMMOHEHTHbIX cnna-—
BoB (Zn-Ni, Cu-Zn, Cu-Sn), ¢ nc-
Nonb30BaHWEM 3aChIMHbIX aHOZOB

Muxann JLonMaToOBCKMH

Bepyuimni
UHXKeHep
FanuHa HauyMHKMHa

Passutue BcenorogHon asua-—
LK, BHepeHWe yrnepoaHbiX KOM—
NO3ULIMOHHBLIX MaTepuarnos, a Tak—
e OCHaLleHVe caMoeToB CoBpe—

c6OpKM  neTaTtenbHbIX  annapatoe
np1M O[HOBPEMEHHOM MOBbILIEHMH
KayecTBa M3roTOBMEHMS KOHCTPYK-
LMIA M CHMIKEHMM MX Maccbl. 3pecb
BMAM pasHO ypepikuBaeT pocTa-
TOYHO MNPOYHbIE MO3MLMM, OnNUpato-
LMecss Ha CEMEeNCTBO OpPMrMHanb-
HbIX, XOPOLIO MCCNEAOBaHHbIX TaK
Ha3blBAEMbIX MOMMMEPHbIX 3anon-
HUTENENH [ABYX OCHOBHbIX BWAOB.

K nepsomy, nossonsiowemy
npU MMHMMAanNbHLIX Tpypo3aTparax
OCYLLLECTBNSATb KAa4YECTBEHHYIO KOM-
NEHCaUMIoO MPOU3BOACTBEHHbIX MNO-
rPEWHOCTEN M 3HAYMTENbHO CHM-
3MTb 0H6bemM HEnpou3BOAMTENbHbIX
NOAroHOYHbIX onepauui npu cbop-
ke (wabposka, onunueaHue npuny-
CKOB W TEXHOMOIMYECKMX MNpOKna-
AOK) criegyeT OTHEeCTW MCMONb30Ba-
HME MONMMEPHbIX KOMMEHCHUPYIO-
wmx 3anonuutenen (MK3). Takon
3anonHMTENb BBOAST B 33a30P MEX-
Ly COMpPsIraeMbiMM [eTansmu, a
€ero M3nuWeK BblAaBNMBAETCs MNpM
duKcaumum nakera.

Mocne otsepxkaeHns (obbiuHO
6e3 Harpesa) MK3 ebinonHsier ponb
NPOKNafgKN, TOYHO COOTBETCTBYIO-
uei KoHdMrypaumu 3asopa, Mnu
dopMyeT TOYHbLIN KOHTYp Yys3na.
Momnumo obecneueHns npouecca
cbopku, MK3 npu akcnnyataumn
M3[eNnus y4acTByeT B BOCMPMSATUM,
pacnpepeneHun u nepepaye pencT-
BYIOLMX HArpysoK, coxpaHss 3a-
faHHbIA YPOBEHb NMPOYHOCTU U [ON-
rOBEYHOCTH COEfMUHEHMS,

Co3paHHble B BMAM creknoap-
MMpOBaHHble M abpasMBOHANONHEH-
Hble K3 Ha ocHoBe 3nNOKCHAHbIX
Kneee npepcrasnsioT cobon camo-
ynakoBblBalolMecs CTPyKTypbl. WU,
BcnepacTsMe atoro, obnapaloT BO3-
MOXKHOCTbIO HanpaBneHHOro pery-
NUPOBAaHMS XapPaKTEPMCTMK B 3aBU-
cumoctu ot TpeboBaHuM, npeabsB-
NsiemMbiX K maTepuanam yCnoBUsMM
c6OPKM M IKCNnyaTauunm M3penui,
BbIMOMHEHHbIX M3  antOMMHMEBbIX,
TMTaHOBbIX cnnaeoB, cranerd u KM.

CosmectHo ¢ AHTK «AnTO-
HOB», CMGHMA, 3MKB «I'Iporpecc»,
HUAT, OAO «OKB Cyxoro» uccne-
foBaHbl BnusHue npocnoikn [MK3
Ha NPOYHOCTb M BbLIHOCIMBOCTb CO-
€O0MHEHUH M 3NEMEHTOB KOHCTPYK-
UMM B LUMPOKOM [Manas’oHe I3Kc-
nnyaTaumMoHHbiXx akTopos. YcTa-
HOBMEeHo, 4To Haubonee addpek-
TMBHO  ucnonb3osanme [IK3 8
cpefHEeHarpy)eHHbIX KOHCTPYKLMAX
B cnoe TonwmHon 0,5—2,0 mm.

Mpumenenne MK3 npu cbopke
Mo3BOMSIET CHWU3MTb TPYAOEMKOCTb
AOBOAKKU CTbikoB B 5—8 pas, no-
BbICMTb TOYHOCTb OoBBOAOB arpera-
ToB B 1,5 pasa, CHM3UTb MOHTaX-
Hble HanpsikeHuus B 4—5 pas, uc-

KMIO4YUTb BO3HUKHOBEHHKE dppe'r-
TUHI-KOpPpPO3un nNpH  LMKIUYHECKNUX
Harpy3kax.

[ onroBpeMeHHbIN MOMNOXKUTENb-
HbIA OMbIT MPUMEHEHMS M IKCMnya-
taumn MK3 B KOHCTPyKuUMAX camo-
netos, pasuratenen u KC sasuncs
OCHOBOM [Nsl CO3AaHNs MOANDULM-
poBaHHoro 3anonuutenss B3-27MB
C  MOBBLILWEHHON BOAOCTOMKOCTLIO,
paspaboraHHoro no 3akasy TAHTK
um. T.M.Bepuesa pns cbopku ys-
nos be-200.

K ppyromy Buay nonuMmepHbix
3anonHUTENeN, MCMNONb3yembix Mpu
cbopke npakTuyeckn noboro ca-
MorneTta M BepTofieTa, MOXHO OTHe-
CTM  CHMHTaKTHble neHonnacTel —
cheponnactuku. ITO0 — nerkue
KOMMo3uumun ¢ nnotHocteto 0,5—
0,7 r/cm’, cooTseTcTByOWME TpE-
6osaHnam MKAO no noxapHom
6e30nacHOCTM Ha OCHOBE, Kak npa-
BMMNO, 3MOKCUAHBIX MMM (PEHONMBHbIX
cBs3yloWMX. MXx OCHOBHBIM Hamon-
HUTENEM SIBASIIOTCS MOMble CTEKMSH-
Hble MUKpocdepsbl.

MHoroobpasne KOHCTPYKTMBHbIX
3MEMEHTOB, B KOTOPbIX MCMOMb3y-
1oTCs cheponnacTMku, NPMBOAMUT K
HeobxoaMMocCTH perynupoBsaHmsi
PEOonorMYecKkMx XapaKTepMCTUK Ta-
Kux matepuanos. [lomumo 3toro
ceponnacTmku, MCMonb3yemble B
KabuHe u MHTepbepe MaccaXMpCKUxX
CaMoOneToB, [OMKHbI COOTBETCTBO-
BaTb MEXAyHapoaHbIM TpeboBaHu-
SIM MojkapHoi 6e3sonacHocTy.

NcecneposaHns cBoicTB cepo-
MNacTMKOB, MPOBEAEHHbIE COBMECT-
Ho ¢ OAO «AK wum. C.B.Mnbowm-
Ha», MO3BONMMIIM CHOPMYNMUPOBATH
M peanusosatb TpeboBaHus K mMo-
MbIM  CTEKMSIHHbIM ~ MMKpoOCdhepam
mapok MC-BIM-A9 npoussopctea
OAO «HMO «Creknonnactuk».

PaspaboranHbie B BUAM cdpe-
ponnactuku BM3-5, -7, -7M Ha oc-
HOBE 3MOKCMOHbIX CBSI3YIOWMX M
BM3-9, -10 Ha ocHoBe eHONb-
HbIX, BKIIIOYAIOT MOMble CTEKMSHHbIE
MHKpOCdEepbl M  pasfuuyHble No-
polwkoobpasHbie fo06aBKM, B TOM
yucne — MUIMEeHTbl M aHTMNUPEHbI
onpepeneHHoro rpaHynomerpuyec-
KOro cocTaea.

B Hactosiuwiee Bpems BUMAM
NPOBOANT MCCNEeAOBaHUs, CBSA3aH-
Hble ¢ pa3paboTKON ABYXYNaKoBOY-
HbIX MOMMMEPHBIX  3anonHUTEnen
PEMOHTHOrO Ha3Ha4YeHWs, COXpPaHs-
IOLLMX TEXHOMOTMYECKHE M PU3MKO-
MeXaHW4ecKMe CBOMCTBA Ha 3apaH-
HOM ypOBHe, HO OTBepXAatoLmecs
B TeueHne He Gonee 12 uac.

—f
A

MEHHBIMU 3NEKTPOHHbLIMU YCTPON—

cTBamy noTpe6oBanu  ocoboro
BHUMaHUsSI K BOMpOCcaM 3awuThbl OT
MOJIHUA  MOMHME3aLMULLEHHOCTH.

O6bemM NpUMEeHeHus yrnepoa—
HbIX KOMMO3MLMOHHBIX MaTepua—
NoB B psje CamoneToB U BEpPTO-—
netos npesbiwaeT 50% no Becy, a
no nnowagy, BbIXOAAWENW Ha
BHELWHNA KOHTYP, — OKO/O 80%.
Mpuyem yrnennacTMkoBble KOHCT—
PYKUMM pacronaraloTcs B OCHOB—
HOM, B 30HaXx, rae AeVCTBYIOT TOKK
MOJSIHUM ¢ NapameTpamu 1=200 KA.
Paspywenunsa 3gecb obycnasnvmea—
I0TCS, B OCHOBHOM, BO3[€eiCTBMEM
TOKa MOJTHUM, pacTeKatoLerocs no
NPOBOASALMM 3N1IEMEHTAM KOHCT—
PYKUMN M3 30HbI NPAMbIX pasps—

foB. WM noctynaiowero 4depes
«TOYKM TMPUBS3KU» U3  KaHana
MOJTHUN.

Mpn nopaxeHnn MonHWen Ha
KOHCTPYKLMIO OKasblBalOT BANSA—
HVe npexje BCero Tennosble no-—
TOKW, BblAensiowmecs Henocpea—
CTBEHHO M3 KaHana MOfHuM, a
TakXXe UHTEHCUBHbIE TOKW, BbI3bl—
Balolme camopasorpes marepua-—
na. Mpn sToM HabnogalTcs pas—
pyLWeHUs yrnennacTMkKoBOW KOH—
CTPYKLWKU, KOTOpble HOCSAT Xa-—
pakTep CKBO3HOrO OTBEpCTUS
(ckBO3HOW MNpoboi). A MPOYHOCTb
KOHCTPYKLMW B 30HE MOPaXKeHUsi
coxpaHsieTcs Ha ypoBHe b 10—
20% OT UCXOQHOWN.

B apceHane cpepncts 60pbbbl C
3TUMK NOCNEACTBUAMU — UCMONb—
30BaHMe B COCTaBe MONHMe3a—
WMTHBIX NOKpbITMA (M3M1) anekT—
poOMpoBOAALMX  MEeTaNINYecKunx
31eMEHTOB B BWAe MNPOBOMOKMU,
CeTKw, ponbru, HaHeceHne Ha no-—
BEPXHOCTb BOJIOKOH, Mpenperos
N KOMMO3WUTOB MeTannmyeckunx
MOKPbLITUI  MyTeM  rasochas3Horo
OCaXEHWUS UMK HanbINeHNs, BBE—
AeHve B MoNMMepHoOe CBA3YyioLLee
TOKOMPOBOASALMX HacTul meTan—
na, a TaKxxe co4eTaHvne nepeymc—
NEeHHbIX Bbille NPUemMoB.

OpHako Takme M3I yBennun-—
BalOT BEC KOHCTPyKuuM Ha 100—
400 r/m?. Kpome Toro, BBEEHWE B
MX cocTaB MeTasnna B nobown pop—
Me cos3faeT npobnemy Kopposu—
OHHOW CTOWKOCTW, YTO CYLUEeCTBEH—
HO CHWXKAET WX KCMITyaTaLMOoHHYO
HagexHocTb n pecypc. C apyromn
CTOPOHbI, YCTAHOBMNEHO, YTO MpaK-—
TUYECKN HU OAHA U3 W3BECTHbIX
MOMHME3aWMTHBLIX CUCTEM HE OT—
BeyaeT B MOSMIHOM ob6beme Tpebo-—
BaHUAM HOPM JIETHON FOAHOCTH NO
MOJIHUECTONKOCTWN, BECOBOWN 3h—
(EeKTUBHOCTKN,  aspoanmHaMuyec—
KUM XapakKTepucTukam, aKcniya-—
TaUMOHHOW HaAEeXHOCTU.

O6beanHEeHHbIMU yCUnmsiMm
cneumanMcToB HECKONIbKMX nabo-—
patopuii BUAM u ux konner n3 Ta—
KUX MHCTUTYTOB, Kak UXTTM CO
PAH (r. HoBocnbupck), UM Kap.HL|
CO PAH (r. MeTtpo3saBogck), UMXd
(r. YepHoronoeka) u apyrux, B Te—
YeHve psiga neT MnpoBOAWIIOCH
N3y4eHne CBOWCTB YrnepoAHbIX
HaHo4acTuL, — ynnepeHos, acT—
paneHoB, HAHOTPYOOK. A Takxe nx
BSIMSHNA Ha CBOWCTBA YrnepoAHbIX
KOMMO3WULMOHHbIX  MaTepuanos.

WTorom aTux unccnepoBaHui
cTana paspaboTka KOoHLUenuum co—
3[aHNA  MOMHUE3aWUTHbIX yrie—
POAHBIX MOKPbITWIA, MOAMDULMPO—
BaHHbIX HaHo4acTuuamu, obnaga—
IOWMX CNOCOBHOCTBHIO K Apobne-—
HWIO KaHana MOJIHUW, BbICOKUMU
3HAYEHNAMU INEeKTPO— W Tenno-—
NPOBOASALUMX XapaKTEPUCTUK, MHO—
rOBEKTOPHOCTbIO  pacnpegeneHus
3apsga B o6beme NOKpbITUS, Bbl—
COKOW TEeMnIoCTONKOCTbIO MaTepu—
ana, CHWXaloWmMx CcTeneHb ero
paspyLueHus.

HoBoe MonHuecToikoe nokpbl—
THe OCYLIECTBNSAET 3aLMTY KOHCT—
pyKuMn ©3 yrnennactuka nytem
6bICTPOro «pasBofa» 3MeKTpu4e—
CKOW 1 TENI0BOW 3Heprun. Yeenn—
YeHWe HanpaBsfieHWin «pa3soga» U
COOTBETCTBEHHO CHWKEHMe nno-—
Waan paspylleHuss gocturaercs
NPUMEHEHNEM TKaHbIX CTPYKTYp
HanonHWTenNs, npoweAwWwnx no-—
BEPXHOCTHYO 06paboTKy HaHOMO—
Avukaropamm ¢ 04HOBPEMEHHbIM
MOAMMDULMPOBAHMEM UMK  MONN—
MEpPHOW MaTpuLpbl.

Mo pesynbTtatam  BbICOKO—
BOJIbTHbIX CTEHZOBbIX WUCMbITaHWNA,
UMUTUPYIOLLMX BO3AENCTBME MON—
HWEeBOro paspsija, YCTaHOBMEHO,
yto M3l MoaudULMpoBaHHbIE
HaHo4acTuuamu, obecne4dmBatoT:

— yCTpaHeHne CKBO3HOro Npo—
605 Matepuana KOHCTPYKLMW W3
yrnennacTtuka,

— CHWXeHwe nnowagu no—
BpexaeHus go 15—20 mm (apo3us
CBSA3YyIOLLEro),

— COXpaHeHuWe NPO4YHOCTN Ma-—
Tepuana KOHCTPYKLUUM B SMNULEHT—
pe yaapa MOonHUM Ha ypoBHe 6onee
80%.

Mopo6bHble M3I moryT 6bITb
MCMoNb30BaHbl B NEpBYO o4epeb
B aBWALMOHHOW TeXHWKe Ans 3a-—
WWTbl  NleTaTeflbHbIX annaparToB
(camoneToB, BepTONETOB U pakeT)
OT MOBPEXAEHUA Npu BO34encT—
BWM MOJTHUEBBIX pPa3psaoB, a Tak—
K€ B NIONacTaX BETPOBbIX 3NeKT—
poasuratenem.

WHTepec k paspaboTkam PIryrn
«BUAM» B o0bnactu cosgaHus
MOMHME3aWMTHbIX NMOKPbITUN NPO—
SIBJIGH CO CTOpPOHbI EBpocoto3a, a
Takxe co crtopoHbl OAO «OKB
Cyxoro», ®ryr «LArn» n OAO
«OKB nm. C.A.SlkoBnesa».

Mo Hawemy MHeHuo, Ans
AanbHenwero, 6onee rny6oKoro
M3y4eHUs CBOWCTB HaHo4YacTuy
HeobxoAumMa KoHconupaums BO—
Kpyr AaHHOW NpobnemMbl BCEX Ha—
YYHbIX CUJ1 CTpaHbl, Hann4ine 06—
LWunpHOM 6a3bl AaHHbIX, CO34aHue
rOSIOBHOTO LEHTPa, KOOPAUHUPY—
lowero, Hanpasnsawwero, unbT—
pytoLiero LeHHyto uHdopmaumio.
EfABa nv pasymMmHO 1 9KOHOMUYec—
Ky onpaBAaHO MPOBOAWTbL OOHU U
Te XXe UCCnefoBaHWA B KaXK4oMm
OTAENbHO B3ATOM MHCTUTYTE.

N3 rpaHyn aTux meTannos.
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[lonpaBoOK Ha gnaTtTep
cerogHAa He nsberkaTtb

HHs (pAaTTepa B aBUAILUM AAB-

HO U XOpolllo u3ydensl. Ho Ho-
Bble, WHOTAQ CaMble HEOKHAAH-
HBIe ero (POPMBI HEPEAKO IIPOSIB-
ASIFOTCS, IIpUYeM — KMEHHO B
KapAMHAABHBEIX PeIIeHUsX aBHa-
IIMOHHBIX KOHCTPYKTOPOB. [ToaTto-
My IIOYTH Ha Ka’kAOM HOBOM CaMo-
A€Te IPHUXOAUTCS ACAATh Te WA
WHBIE AOPAOOTKH IO pe3yAbTaTaMm
TIPOBEAEHHBIX HMCCAEAOBAHUU U
pacueToB AAst obecriedeHust 6e30-
MaCHOCTH IIOAETOB OT SIBA€HUN
drarrepa.

Tak, Ha camoaere Be-12 BO3-
HHKAQ HEOOXOAMMOCTE IIepeHoca
ABHTaTeAell Ha BEPXHIOIO IIOBEPX-
HOCTb KPBIAQ BCAEACTBHE 9PO3UU
BHHTOB OpBI3raMu BOABL. [lpu
9TOM KpUTHYeCKass CKOpPOCTh
draTTepa CHU3UAACH U3-3a IIOA-
HATOTO HaA KPBIAOM IIeHTpa Ts-
KeCTH ABUTaTeAel. U, cooTBeTCT-
BEHHO, YBEAWYEHMSI UX MOMEHTa
WHEPIUU OTHOCUTEABHO OCH JKe-
CTKOCTU KpBIAA. B cBs3:M c aTtum
NPUIIAOCHE ~ CTaBUTh  IIPOTHUBO-
dAraTTEepHBIE TPY3blI IO 87 KI' Ha
KOHIIax KpblAbeB. CamoaeTsl Be-
12 A0 cux HOp AeTaloT C ITUMU
rpy3amu.

Ha camoaete Be-30 umena mec-
TO CHABHAsI TPsSICKA TOPHU30HTAAB-
HOTO OIlepeHUs, IPUYeM He B KaXK-
AOM ToAeTe. IIpm mpoBepke Ga-
AQHCHPOBKHM DYyA€H BBICOTBEI BCe
OKa3anoch B HOpMe. BBISICHHUAOCH,
YTO IIIeA CPBEIB IIOTOKA C IIPaBOTO
NAOXO c6aAaHCUPOBAHHOTO BUHTA.
TTocare 3aMeHBI BUHTA Ha HOBBIHM
TPsICKa UCYEe3Aa.

Boabmas paGoTta mpoBoATAGCH
110 YCTaHOBKE Ha OAHOM M3 CaMo-
AetoB be-30 TpaHcMuccuy, CBA3bI-
BaroIer BUHTHI ABUTrateaeir TBA-
10 mesxxpy coboi. Vaes 3akaioda-
Aach B TOM, YTO IIPU OTKa3e cobCT-
BEHHO ABUTATEAs] €ro CBOOOAHAs
TypOMHa He MellaAa APYTOMY ABU-
raTeAlo BpamjaTb oba BHHTa. Ban
TPAHCMUCCHM OBIA 3aKpeIlAeH Ha
VIPYTUX ONOpax IO IIepepAHEeMY
AOHXKepOHY KphIra. Ilpu Bpaire-
HUM OH BO30YXAaA KOAeOaHUS
KOHCTPYKIIUK caMoaeTa. OTKa3s oT
TPAHCMHUCCHH CHSIA OTOT BOIIPOC.

Ha oamom mu3 camonetoB A-50
Ha @dro3enske OBIA YCTaHOBAEH
9KpaH W3 AIOPAAEBBIX IAUT Ha
MMOAKOCAX AASI 9KPAHUPOBAHUS OT
CHUTHAAOB, IIOCTYHAIONUINUX C 3€MAH.
B mamrtax 6BIAO mpOCBepAeHO 36
TBHICSIY OTBEPCTUM. DTOT KpaH I10-
AYYHACS HEAOCTATOYHO JKECTKUM,
C HU3KHMH 4YacTOTaMu Koaeba-
HHH, KOTOpBIe BO30Y>KAAAU KOAe-
OaHUA APYTUX YacTel IIAaHepa ca-
MoaeTta. OT 3KpaHa OTKa3aAuCh. B
pe3yAbTaTe AAST YCTPaHEeHUS KOAe-
GaHMH GBIA YCTaHOBAEH HOBBIH JK-
paH, B KOTOPOM 7 AOH>KEPOHOB U
AlopaneBast OOIIMBKa 00eCIeYrAn
YaCTOTy KOAeOaHUM BhINIE, YeM y
arperaToB CaMOAETa.

“6U_H/Ie IIPUYUHBEI BO3HHUKHOBE-

TAHTK um. I.M.bepuresa

F

Bepywimni mHxkeHep-
KOHCTPYKTOP

AHatonui CaxHo

Ha camonere-amcpubum A-40
Ha OCHOBaHWHU TEOPETUYECKUX U
9KCIIEpUMEHTAABHBIX HCCAEAOBa-
HUH, IPOBEASHHBIX Ha AMHAMUYeC-
KU IIOAOOHOU (DAATTEPHOMN MOAEAN
B TpyOe T-104, yaaroch CHATEL Oa-
AQHCHPOBOYHEIE I'PY3bI CHavaAa C
BHEITHeW CeKIUU PyAs HallpaBAe-
HHS, @ 3aTeM — U C eTo BHyTPeH-
Hell cekumuu. KoHCTpyKIusg caMmo-
A€Ta, @ UMEHHO BBICOKO PaCIIOAO-
SKEHHOEe Ha KHAe TOPU30HTaAbHOe
OIlepeHue, TO3BOAUAA CAEAATH Ta-
Koe yAydllleHHe 6e3 yiepba AAsS
06e30IacHOCTH OT (haaTTepa U 6e3
OrpaHUYeHUsT CKOPOCTH.

Ha camonere-ampubum be-
200, B CUAY Pa3HBIX IPUYUH, JKECT-
KOCTB Ha Kpy4YeHHe yJyacTKa KpblAa
B palioHe OT IIONAGBKa AO KOHIIA
KpbIA@ OKa3aAaCh HEAOCTATOUHOM.
[To IpPOYHOCTH 3TO MPOXOAUAO, a
110 (baaTTEPYy BO3HUKAA ITpobAEMa.
AAst IpUAAHUS PAATTEPOYCTOUYH-
BOCTU KOHCOAHM, OOIIMBKA U CTEH-
KU AOHJKEPOHOB Ha 3TOM y4acTKe
KPBbIAA OBIAU YTOAILIEHBI.

BoABIIyI0O HENPUATHOCTL AO-
CTaBUA BBIHOCHOW GaraHCHUD PyAs
HaIpaBAEHUS caMOAeTa-aMpuonm
Be-103. HacToTa KorebGaHHUI 3TOTO
rpy3a Ha BBIHOCHOMW INTaHTe OKa-
3aAach HU3KOM — TaKOM Ke, Kak
4aCTOTHI ABUTaTeAel. [ToaTomy 3a-
KAIOUeHHe 110 AaTTepy OBIAO IIO-
Ay4eHO C OrpaHHMYeHHeM CKOPO-
ctu A0 160 KM/,

LIATU noTpe6GoBan yBeAUIeHUST
YacTOTHI KOAeOaHUY OGaraHCHUpa A0
10I'. Takasg 4acToTa AOPabOTKOM
KPEIIAGHUS IITAaHTU ObIAd AOCTHI-
HyTa. HO Ha KakpOM caMoAeTe
TIPUXOAUAOCH IIPOBOAUTH 3aMephl
4acTOTEl KOAeOaHMM OaraHcupa.
Korpa ckopocThb camoneTa Oblra
cHmReHa ¢ 332 kM/4 A0 290 KM/,
TIPOBEAEHHBIMU HCCAEAOBAHUSIMU
YAQAOCH YCTAHOBUTH, YTO OaraH-
CHUP BMECTeE CO IITAHTOH C PyAsI Ha-
TIPaBAEHUST MOJKHO CHSTB. [IpoBe-
AEHHBIE AeTHBIE UCIIBITAHUS CaMo-
AeTa TIOATBEPAUAM IIPAaBUABHOCTDH
TaKOTO PEeIeHMUs.

Bce mpoBepeHHBIE KOHCTPYK-
TOPCKHME M HCCAEAOBATEAbCKHE
paboTel U AOPAOOTKU KOHCTPYK-
MU CaMOAETOB U CaMOAETOB-aM-
bubu TO3BOAUAY PACIIUPUTH 3a-
KAIOUeHUs 110 (paaTTepy, BEIAGBae-
mele LJATU cHavana ¢ orpanude-
HUSIMHU 10 CKOPOCTH Ha IepBBIe
TIOAETHL.

Hu Ha OAHOM caMoOAeTe, IIoCAe
OCyIIeCTBACHUST AOPAbOTOK KOH-
CTPYKILIMH, IIPU UX SKCIIAyaTallUH,
He BO3HHUKAAO OIIACHBIX KoAeba-
HUHN Tuna gaarrepa U He HaOAIO-
AAAOCh BOABIIIOTO U GBICTPOTO TIa-
AEHHSI AeMII(UPOBaHUS KOHCT-
PYKIIUM IIPU IOAETaX Ha Pa3HbBIX
pe’kuMax.

S

CrapLlmit Hay4YHbIN
COTPYAHMK, K.T.H.
Enena basypuHa

OJJ.HMM M3 BaXXHbIX Hanpasne-
HWii obecneyeHns MNPOTMBOKOPPO-

3MOHHOW 3alMTbl M3[Enui aeBuaum-
OHHOMW, KOCMMYECKOM M ApYyrux Bu-

(OkoHuaHue. Hayano Ha 1-# c1p.)

B-TpeTbux, MOA@BASIIONIEe OOABIIMHCTBO Ha-
CeAeHHBIX ITYHKTOB pacloAaraeTcsi BOAU3U BO-
A0eMOB. 1, cAepOBaTEABHO, aBHAIIOHHEIE YCAY-
T NPUOAMIKAIOTCSI HEIIOCPEACTBEHHO K IIOTEeH-
IIMaABHBIM ITOTPEOUTEAsIM. B-ueTBepTHIX, B CAY-
Jae HeOOXOAMMOCTH aM(PUOMMHBIE CaMOAETHI
MOT'YT UCIIOAB30BaTh AASI IOCAAOK U B3AETOB He-
TIOATOTOBAEHHBIE aKBAaTOPHUM, YTO IIO3BOASIET

IIPOBOAUTE TPAHCIIOPTHLIC ONEePAIMU B UHTEepe-
cax HeTPAAUIIMOHHBIX 3aKa3YUKOB — T'€OAOTOB,
OXOTHUKOB, TYPHUCTOB U T. A.

TMoMumo aMbUOUNHBIX CAMOAETOB B THAPO-
ABUAIIMOHHOU COCTABASIOIIEN TPaHCIOPTHOM
CHCTeMBI MOTYT 3aHSITh 3aMEeTHOe MeCTO dKpa-
HOMNAAHBI KAACCa «A» — KaTepa Ha AMHaMu4decC-
KO BO3AYLIHON nopyIike. OHU NUMeIOT B3AeT-
HYIO Maccy oT 5 A0 50 TOHH, BEeAMYMHY KOM-
MepuecKOU Harpysku oT 1 Ao 15 ToHH, macca-
xupoBMecTuMOCTs OT 10 po 150 yenoBexk,
KpPeHCepCKyro CKOpocTh oT 150 Ao 250 kM/4ac.
W MOTyT aKTMBHO UCIIOAB30BATh AASI PEIlleHUst
TPAHCIIOPTHBIX 3aAd4 PeKH — eCTeCTBeHHYIO
KOMMYHUKAIIMOHHYIO CeTh, IIPOHU3LIBAIOIIYIO
BCIO Teppuropuio Poccumn.

AAST OKPaHOIAGHOB He CTPAIIHBI TEYEHUS,
MEAKOBOABLE, TTOporu. OHU MOTYT 5KCIIAYaTHPO-
BaThCsl KPYTAOTOAMYHO, BKAIOUAsI MEKCE30HHbIe
TIEepPUOABI A€AOCTaBa M AepA0XO0AQ. IIpucymas Ka-
TepaM Ha AMHAMUYEeCKON BO3AYIIHOM IIOAYIIKE
aM@UOMMHOCTh TTO3BOASIET UM CBOOOAHO BBIXO-
AWTD Ha TIOAOTHUH Oeper U IPEOAOAEBATH OOABIIIHIE
pacCTOsIHUSI 110 HellepeCeYeHHONH MEeCTHOCTH.
T'lpu MCTIOAB30BAHNU B COCTaBEe CUAOBBIX YCTaHO-
BOK 3KPAHOIIAGHOB aBTOMOOUABHBIX ABUTATEAEH
yIpoujaeTcss 3apada CHaOKEHHs] UX TOIAMBOM.

Karepa Ha AMHaMHYEeCKOM BO3AYIIHOM IIO-
AYIIKEe OTHOCATCS K KaTerOPUH CKOPOCTHBIX CY-
AOB, OHU He HMMEIOT BO3MOJXHOCTH COBEpIIATh
BBICOTHBIN TTIOAET. [T09TOMY NCKAIOYAETCSI TPYAO-
eMKasl I AOPOTOCTOsIIIast MPoIleAypa aBHalloH-
HOM cepTU(UKALIUU.

(OkoHuaHnne. Havano Ha 1-# c1p.)

OpfHUM M3 METOAOB MOMY4YEeHMsl Ha MOBEPX-
HOCTM METannoB BEHTMNbHOM rpynnbl (TMTaH,
LUMPKOHMWI, anioMMHMH M Ap.) HEOPraHMYecKMx
OKCHMAHbIX, B TOM YMCNE — KOMMO3MLUOHHbIX
CroeB Pa3fMYHOrO XMMMYECKOro COCTaBa M Ha-
3Ha4YeHMUs, SIBNSETCS NNasMEHHO-3NEeKTPONUTHYEe-
CKMM MmeTog,.

[maBHoe npeumyllecTBO Takoro nogxoja —
BO3MOXHOCTb MPOBEAEHMUS HAMPaBNEHHOro CHH-
Te3a MOBEPXHOCTHbIX reTepocTPyKTyp (pasHoob-
Pa3HOrO XMMMYECKOro COCTaBa M Ha3HadeHus),
KOHTPONMMPYEMOH TOMLLMHbI, LLEPOXOBATOCTH, NO-
puctoctH, rmppodunbHo-rmapodobHoro GanaHca
NOBEPXHOCTU M T. A. MPU COXPAaHEHUM ynpyro-
NMacTMYECKMX XapaKTepUCTMK martepuana.

HecoMHeHHOe [OCTOMHCTBO MeToga — 3KO-
normyeckas 4YMCTOTa, BbICOKAs MPOU3BOAMTENb-
HOCTb, MeHee >KecTkue TpeboBaHMs K Temnepa-
Type 3NneKTponuta M MpepBapMTeNbHOM Mnoparo-
TOBKE MOBEPXHOCTM. A TaK)Ke BO3MOXHOCTb CO-
3[laHMsi  MHOTOMYHKLUMOHANbHbIX MOKPLITUMH Ha
uspgenusx noboi dopmbl (BKNloYas BHyTPEHHHE
NOBEPXHOCTH).

C Halel TOYKM 3peHMs, BocTUrHyTble B MH-
CTUTYTE XMMMM pPE3ynbTaTbl MO MOMYYEHUIO 3a-
LWMTHBIX CMNOEB Ha aNloMMHMEBBIX M TUTAHOBbIX
KOHCTPYKLMAX, MMEIOMECs pe3ynbTaTbl MCMbiTa-
HMIA U NPOMBILINAEHHbIM OMbIT MO3BONSIOT C Non-
HbIM OCHOBAHMEM PEKOMEH[OBaTb [aHHble Tex-

HOMOTMK ANS NPUMMEHEHUS B aBMaLMM, B TOM YUC-
ne — B rMAPOAaBMALMM.

K Hactoswemy BpemeHu 3tn cnocobbl yco-
BEPLUEHCTBOBAHbI KaK MO COCTaBam Mcrnonb3ye-
MbIX 3MEKTPONMTOB, TaK M MO NapameTpam npo-
uecca obpabotkn. B uvactHocTH, obocHoeaHo
NPUMEHEHNE NEePEMEHHOTOKOBbIX AaHOAHO-KAaTOA-
HbIX NONSIPU3aLMM, NPERIOKEHbI HOBbIE peLleHns
MO MCTOYHMKAM TOKA, CHMXKEHA IHEProemKocTb
npouecca, 4To cpenano BO3mMoXHbim obpabatbi-
BaTb n3genus 6Gonbwok nnowagun. B cosokynHo-
CTW 3TO MPHUBENO K HOBOMY YPOBHIO TEXHOMOMMM
NONy4YeHUs M MOBLILEHMIO KAYyecTBa MOKPbITUA.

M3 Hoebix pa3paboTok, KoTopbie MOryT
NpeacTaBnsaTb MHTEPEeC ANs aBMALMOHHOM Mpo-
MBILUMEHHOCTH, CNeAyeT OTMETWUTb MOKPbLITUS Ha
antoOMMHUM U TUTAHE C BbICOKOW MeXaHW4YeCKoM
CTOMKOCTbIO, NpeaHasHa4YeHHble ANs 3IKcnnyara-
UMM B ysnax TpeHus. B nocnegHue rogbl Hamwu
paspabotaHbl cnocobbl MONy4YEHMS] KOMMO3MLM-
OHHBIX MOKPBITUIA C NPUCYTCTBMEM B MX BHELUHEM
cnoe ynbTPapMCcNepcHoro nonutetpadTopaTune-
Ha. DTO He TOMbKO CHMXKAaeT KO3pMDULMEHT Tpe-
HWS, HO M CNOCOBCTBYET YCMNEHMIO 3aLUMTHBIX aH-
TUKOPPO3MOHHbIX CBONMCTBA MOKPbITHS.

YHuKanbHbI cnocob nonyveHus ynbTpagMc-
NepPCHOro nonuMTeTPadTopPaTMIEHa METOLOM ra-
30AMHAMNYECKOrO TEPMOAMCNEPTMPOBaHUS TaK-
e pa3paboTaH B MHCTUTYTE M y>Ke NOoMyuMn Liu-
poOKOe npaKTMYeckoe npuMeHeHne. AHTUDPHK-
LMOHHbIE  MPMCAgKM  Ans  ABuratened wu
TPaHCMUCCHMOHHBIX Y3MOB, CO3fAaHHble Ha 6ase
yNbTPaAHUCNEPCHOrO MOMMMEPHOro  Mmatepwana,
YHMKanbHbl MO 3KCMNYaTaUMOHHbIM MapameTpam
M yXe MOCTaBNSIOTCS Ha BHYTPEHHMM M BHELIHWE
PbIHKM.

[Ons aBMauMmM M rMppPoOaBMaLMM MOryT npef-
CTaBNATb MHTEPEC MNONyYeHHble B MHCTUTYTe mno-

KPbITMS Ha TMTaHe M antoMuHuKM, obnagaowme 6u-
OUMAHOM M (PYHrMUMAHON aKTMBHOCTbIO, NOAABMS-
IolMe pPasBUTME MMKPOMNOPbI Ha MOBEPXHOCTH
KOHCTPYKLMOHHBIX MAaTepManosB M, COOTBETCTBEH-
HO, 3almualolme ux oT GuonosperKpeHMM.

MepcneKkTMBHBLIMM SBNSIOTCS M Pe3ynbTaTthl No
MOMy4YEHUIO Ha M3OENUSX M3 aNtOMMHMSI MOBEPX-
HOCTHbIX CMOEB, COAEPALLMX OKCUAbI LIMPKOHMS.
OHu 06napfaloT BbICOKMMM CBETOOTPAXAIOLLMMM
CNOCOBHOCTAMM M YCTOMUMBbLI K BO3[ENCTBMIO
YKECTKOro ynbTpaMoneToBoro usnyyenus. 3a-
CNYXMBAIOT BHMMAaHMS M paboTbl MO CO3[aHMIO
TOHKOMNIEHOYHOM nbe3oKepamMmKu MeToL0M
NNa3MeHHOro 3MeKTPONMUTUYECKOrO OKCMAMPOBA-
HUSI Ha MOBEPXHOCTM M3[ENUIA M3 TMTaHa M anto-
MUHMSL.

Muctutyt xummn ABO PAH uHuumumposan co-
3paHne COBMECTHOro Hay4HO-TEXHUYECKOrO LiEH-
tpa (CHTL) ¢ aBMaLMOHHbIM NPOM3BOACTBEHHBIM
obbvepguHerHnem um. KO.A. Tarapuna B r. Komco-
monbek-Ha-Amype (KHAAMO). B pamkax CHTL, 8
KOpoTKoe Bpems 6binu 3aBeplueHbl pabotbl Mo
oTpaboTKe TEXHOMOrMKM CO3[AaHMS AHTUKOPPO3M-
OHHbIX, M3HOCOCTOMKMX MOKPbLITUM Ha M3[Eenusx
aBMaCTPOEHUS M3 TUTAHA M aNlOMMHMS, creumanb-
HbIX MOACMNOEB MOJ NaKW, KPAacKM M MOMMMEpPbI.
CerofHs B CTafMM peLUEHUs HaxofuTCs BOMpPocC
06 opraHM3aLMM COOTBETCTBYIOLLMX OMbITHO-MNPO-
MbILWMEHHbIX y4acTkoB Ha 6asze KHAATO.

MHHOBALMOHHBIA NyTb Pa3BMTMS aBMACTPOM-
TenbHoro Komnnekca Poccum HeBosmorkeH 6es
LUIMPOKOrO MCMOMb30BaHUSI HOBEWLUMX [OCTHKE-
HWI HayKW, 4TO BCEMSIET YBEPEHHOCTb B TO, 4YTO
TPyAHOCTH ee «pocTa» byayT npeogoneHbl. A
pe3ynbTaTbl Hay4HbIX MCCNIE[0BaHMI akagemuyec-
kux, otpacneebix HAM u poccuiicknx eysos 6y-
Ayt BoctpebosaHbl. B ToM unucne — u aBuaumoH-
HOWM MPOMBILLNEHHOCTbIO.

Bepywini mHxkeHep
EBreHuin Tiopukos

Bospocluime 3a nocnegHee
gecatunetve  Tpe6oBaHWs K
3KOMOrMyeckon  6e3onacHocTu
ranbBaHUYecKux  MpPOU3BOACTB

OB TEXHWMKM SIBASIETCS CO3AaHWE M
NPUMEHEHNE KOPPO3MOHHOCTOMKMX
maTtepuanos. [lns rupgpoasuaumm
3Ta 3apgava umeer ocobo BaxHoe
3HaYeHMe, MOCKOMbKY IMAPOCaMO-
neTbl 3KCMAYaTUPYIOTCS B XECTKUX
YCNoOBUSIX BO3JEWNCTBMSA  BHELLHEH
cpepbl, HaxoAsicb B MOCTOSIHHOM
MM NEPUOAMUYECKOM KOHTaKTE C
MOPCKOM BOJOM.

Mop pykoBoacTBOM aKagemuka
N.H. ®pupnsHpepa B BUAMe pas-
pabotaH  3KOHOMHONErMPOBaHHbIHA,
KOPPO3MOHHOCTOMKHM,  BbICOKOTEX-
HOMOTUYHbIA  CBAPMBAEMbIN  Crinas
1913 (B91nu), Koppo3noHHas CTOM-
KOCTb KOTOPOro pfenaer ero nep-
CMEKTMBHBIM 151 MPUMEHEHUS B dKe-
CTKMX  KIIMMaTMYECKMX  YCFOBMSIX,
0coBEeHHO — MPM KOHTAKTE C BOAOM.

YKa3aHHbIW CnnaB OTHOCUTCS K
rpynne TEPMMYECKM YNPOUHSEMBIX
cnnasos cuctembl Al—Zn—Mg—
Cu. U obnagaetT nOBbILEHHbIMU
MEXaHM4YECKMMHK  CBOWCTBAMM  NO
CPaBHEHMIO CO CMIaBamM CUCTEMbI
Al—Mg—Si.

M3yueHune BNMSHMS COOTHOLUE-
HUSI OCHOBHbIX KOMMOHEHTOB M [,0-
MNONHNTENbHOrO NEernpoBaHus nepe-
XOAHBIMM 3MIEMEHTAMM MO3BONMNO
ynyuwuTh CTPYKTYPYy matepuana m
MOBbLICMTb XapPaKTEPUCTMKKU yCTano-
CTHOM MPOYHOCTM.

Cnnas 1913 (B91n4) He cKnoHeH k
MEXKPMCTANIMTHON KOPPO3MM, paccrna-
uBaroLen kopposmmn (PCK < 2 6anna).
Kputuueckoe HanpsikeHne B BbI-
COTHOM HamnpaBfeHWM MOKOBOK M
wramnoBok coctasnser 300 Mla.
A Ha nuctax (6e3 nnakupoBku) B
nonepe4YHoM HanpasneHuM — He
meHee 350 MIla. MosepxHocTHoe
YyNPOYHEHME [OMONHUTENBHO MOBbI-
LaeT CONPOTMBNEHME KOPPO3WM
nop Hanpsikenuem. 3awmta  oT
KOPPO3WM B 3aBUCMMOCTM OT Ha-
3HaueHus petanei u ysnos ocylue-
CTBNSIETCSI @HOHO-OKCHOHbBIMM, XM-
MMYECKMMM U NIAKOKPACOUHbIMM MO-
KPbITUSIMM.

Kak ocHoBHOM maTepuan, Tak M
CBapHOE COeAMHEHMEe M3 YKa3aHHO-
ro CrnnaBa OTNMYAETCS MOHWUXKEHHOM
CKOPOCTbIO POCTa TPELMHbI yCTa-
noctM, B T. 4. B KOPPO3MOHHOM
cpefe NpM HUM3KOYACTOTHbIX Harpy-
skennsx (0,1Ty). Mpu BbicOKMX Xa-
paKTepucTHKax KOPPO3MOHHOM
CTOMKOCTM, MOBbIWEHHOM TexXHoMno-
rMYECKOM NNacTMYHOCTH, MPOYHOCTH
6onee BbLICOKOM, 4Y4em Yy cnnaea
1163T, cnnas xopolo cBapuBaeTcs
BCEMM BMAMM CBApKM (TOYEYHOMH,
ponukoson, AAp[O3C, nasepHo#n).
OTHOWeHME NPOYHOCTH CBApPHOro
COE[IMHEHUSI K MPOYHOCTH OCHOBHO-
ro mMmarepmana cocrasnser 0,95.

O6napasi KOMMIEKCOM YyKasaH-
Hbix cBoucTs, cnnas 1913 (B91nu)
SIBNSIETCS MEPCMNEKTMBHbIM MaTepu-
anom Ans peranei M ysnoe ruapo-
camoneTos, nanybHoOM aBMaumu, no-
nacteM BO3AYLUHbIX BMHTOB Camo-
NEeToB M BEPTOMNETOB, a TaKXe B
CTPOUTENBHONW  MHAYCTPMM, CYAo-
CTPOEHWUM, aBTOTPAHCMOPTHON TeXx-
HUKM.

CrabunbHocTb CTPYKTYpbI,
CBOMCTB Marepuana nofaTBepKaeHa
pe3ynbTaTamMM MCMbITaHUA €ro me-
XaHMUYECKMX, KOPPO3MOHHBIX M pe-
CYPCHbIX XapaKTePMUCTMK MPU BO3-
[EeACTBUM COMHEYHBbIX M 3KCnmnyaTa-
LMOHHbIX HarpesoB Mpu Temnepa-
Type 85°C B Teuenne 3000 uvacos.

MposepeHbl paboTtbl no panb-
HEMLIEMY  CHMIKEHMIO CTOMMOCTM
nonycabpuKkaToB 3a c4eT MCnonb-
30BaHMS LIMXTbl, COAEPXAlLeR [0
50—70% oTxoQoB APYrMx ChNnasos
(B93, B95, 1915).

CnnaBs nacnopTM30BaH Mo TakMm
BMAam nonydabpuKkaToB, Kak nuc-
Tbl, npodwmnu, wTamnosku. Ero
npUMeHeHne MoxeT obecneunTb:

— MOBbLILIEHME MEXPEMOHTHO-
ro, KaneHpapHoro cpoka cny»x6bi
fetaned M yY3noB KOHCTPYKUMM B
2—3 pasa;

— YMEHbLUTb KOMMYECTBO pe-
MOHTOB B MpoLecce 3KCnnyaTaumu,
B pe3ynbTaTe Yero CcoKpaljaercs
cebecToMmMocTb usgenus;

— CHM)EHME MacCbl KOHCTPYK-
umn Ha 4—8% B pesynbrate npu-
MEHEHWs  CBapHbIX  COEAMHEHMN.
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Jllogmnna CemeHoBa

3uma. Mopos. CunbHbiii Be-
Tep. B aHrape ocmatpueaetcs
6opt nocne skcnnyatauun. Kap-
TMHa HeyTewwTenbHas. Bcogy —
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oKasanu BMUSAHUE Ha UHTEHCUB—
HOCTb Nnomucka peLueHuin, obecne—
YMBAIOLMX CHUXKEHNE BPESHOro
BO3ENCTBMA Ha OKPY>XaloLLytO
cpefy KOMMOHEHTOB pacTBOPOB
1 NPOMBIBHbIX BOA.

OnekTpoocaxaeHve  xpoma
n3 pactsopos Cr(lll) ¢ uenbto 3a—
MEHbl OMacHbIX AN OKpy>Kato—
e cpefbl CTaHAAPTHbLIX MPO-—
LieCcCOB XpPOMUPOBAHNSA Nepcrnek—
TUBHO KaK C 9KONOrM4eckom, Tak
N C 3KOHOMUYECKOW TOYEK 3pe—
HUsA. Ul aBnaeTcs ogHoW n3 npu—
OPUTETHBIX 3344 COBPEMEHHON
ranbBaHOTEXHUKW.

3apaya okasanacb CIOXHOMW.
Pa3paboTaHHble cocTaBbl pac—
TBOPOB C pasfeneHneM Karoa-—
HbIX W aHOAHbIX MPOCTPAHCTB
No3BONWIN MOJly4aTb CBETIble
ocagku, npubnxalowmecs no
BHELWWHeMY BuAy K ocagkam w3
cTaHgapTHbIX pacteopoB Cr(VI).
Ho npumeHsiemble pans atoro

MeMb6paHHble neperopoaku
o4eHb goporn. U 3atpypHsioT
BHEJpEeHNe  TEeXHONOrm4eckoro

npouecca B CepuiltHoe npons—
BOACTBO.

B BMAM paspaboTaH anekT—
pONNT XPOMMPOBaHWS, coaep-—
Xalui  conu  TpexBasieHTHOro
XpoMa M HaHOMOPOLWKN OKcuAaa
anioMvHna.  TeXHONOrnyeckun
npoLecc XpoMMPOBaHWUA UAET
6e3 pasgeneHnss KaTtogHoro u
aHOAHOrO  MPOCTPaHCTB,  YTO
3HauYUTENIbHO yAeweBnseT CTo—
UMOCTb ranbBaHU4eckoro 060-
pygoBaHus. W no3sonseTt BHea-
pUTb TEXHOMOTNIO B MPOMbILL—
NeHHoe Npou3BOACTBO.

BHewHwun Bng XxpomMoBoro no—
KPbITUSI, NOMy4aeMoro U3 Tpex-—
BaNeHTHbIX 3NEKTPONUTOB —
nony6bnecTswumin, CBeTNI0—CepbIA
c ronyboBaTbiM OTTEHKOM. OH
COOTBETCTBYET BHELUHEMY BUAy
XPOMOBOroO MNOKpbITUsi. B 3aBu-
CMMOCTHM OT PEXMMOB HaHECEHUS
NMOKPbITUST U3 TPEXBaNIEHTHOro
3/1eKTPONUTa CKOPOCTb OCaXKae—
HUS XPOMOBOrO MOKPbITUS CO—
ctaBnseT ot 0,8 7o 1,6 MKM/MUH.
MokpbiTe 6Gecnopuctoe npu
TOoNWwwMHax 6onee 15 mkm. MNpoy—
HOCTb CLENJIeHNs MOKpbITUS ¢
OCHOBOW COOTBETCTBYET Tpebo-—
BaHuam [OCT 9.301-86. Cko-
0B, B34YyTUW, OTCNaumBaHWn W
Apyrux aepekToB nNpu npoBepke
He HabnogaeTcs.

WceneposaHne MEeTOAOM
3MIEKTPOHHOW  CMEKTPOCKONuu
06pasLoB C XPOMOBbIM MOKPbI—
TVEM, MOMNYYEHHbIX U3 3NEKTPO-—
nutos (Cr*), cogep>kalmx HaHo—
MOPOWKN  OKCMAA  antoMUHUS,
nokasanu, 4to B o6beme ocai-
KOB HE COAEPXXUTCH BKITHOYEHUA
yactuy Al.O; B npegenax 4yBcT—
BUTENbHOCTM MeToAa. M nokpbl—
TVe nNpeacTaBnsieT TBepAbIn
pacTBOp yrnepoga B Xpowme,
6nM3KWIA MO COCTaBy K MHTEpME—
Tannuay CeCrzs.

MeTopapl peHTreHorpadumyec—
KOro aHanu3a nokasanu, 4To
ocafKu Xpoma SBMATCS NOMHO—
CTblo amopdpHbiMK. BeegeHve B
pacTBOp HaHOMOPOLLKOB OKCuAa
aNIOMVHNS PasNNYHON KOHLEHT—
pauuun 3aMeTHO He cKasbiBaeTcs
Ha cTeneHn amopcusauum no-—
KpbITUiA. [NoBepxHOCTL 06pa3LoB
NOKPbITUIA, OCaXXAEHHbIX U3 3ne—
kTponuta ¢ 4actuyamu  AlOs,
ABNAETCA OAHOPOAHOW U rnaa-—
KOMN. OTO roBOPUT O TOM, YTO Ya—
CTUUbI HaHOMopolKa He BHeA—
PSIOTCS B XPOMOBOE MOKPbITUE,
HO OKasblBaloT 60SbLLOE BUS—
HVe Ha opMMpOBaHME MOKpPbI—
NS,

[pyMeHeHne 3neKTponuMToB
XPOMUPOBaHUS, coaep>xaLymx
TpexBaneHTHble CONMM Xpoma WU
HaHOMOPOLUKK, MO3BONSET CHU—
3MTb  KNacc  3KOJIOTMHEeCcKon
onacHocTu ¢ 1-ro Ha 2-i, cebe—
CTOMMOCTM NOKPbITUS Ha 20% 3a
CYET YMEHbLUEHNS S3HEProeMKoc—
TV npouecca (CHWKeHue Temne—
patypbl anektponuta Ha (15—
20)°C u nnoTtHoctTn ToKa B 1,5
pasa.

PaspaboTaHHas TexHonorus
XPOMMPOBAHNA MOXXET MCMOoNb—
30BaThCsl AN XPOMUPOBaHUS
netanen, paboTtalowmx B yanax
TPEHUsi B3aMeH XPOMOBbIX MO—
KPbITUIA, NOMTYYEHHbIX U3 LEeCTU—
BaNEHTHbIX 3NEKTPOSINTOB.

HauanbHuk nabopatopmumu

MNHxkeHep
Omutpui KoraH

Cos3faHne HOBbIX  U3genui
aBUALUMOHHOW TEXHWUKU HeMbIC—
nMMo  6e3 MpUMEHeHVs nonu-—
MEPHBIX KOMMO3NLIMOHHBIX MaTe—
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TPELUMHBbI, OTCMOEHUs NaKoKpa-
COYHOrO MOKPbLITUS [0 FPYHTOBKM.
A B HEKOTOpbIX MecTax — A0
mertanna.

B yem npuunHa? YBbi, NpuumH,
HaBEPHOE, MHOro: oT Hecobnio-
[leHUs TEXHOMOrMM npu HaHece-
Hun JIKIM po HapyweHus pexuma
M3rOTOBNEHMS M XPAHEHMS.

Yro penatb? MNMpumeHsTb Kaue-
CTBEHHbIE MaTepuarnbl M UCMOSb-
30BaTb paspaboraHHbie B BUAM
HOBbl€ TEXHONIOIMM PEMOHTa.

OnbIT 3KcnnyatauuMm camone-
TOB M BEpPTONETOB MoKasasn, 4To
rnaBHbiM pakTopom B obecrede-
HUM HaAEXHOCTH sBMSeTCs 3alu-
Ta OT KOPPO3UM MpKU NpOoBeaeHuH
NNaHOBbIX PEMOHTOB, MOCKOIMbKY
COCTOSIHME KOHCTPYKLMM Mpu pe-
MOHTE CYLLEeCTBEHHO OTnMu4aeTcs
OT COCTOSIHUS M3[ENuA NpU U3ro-
TOBMEHUM.

Cneumndmka pemonta JIKIM co-
CTOMT B TOM, 4YTO OKpacKke Mop-
BEpraloTcs MOBEPXHOCTM nocne
yAaneHus crapbiX, 3a4yacTylo —
yCTapeBLIMX BWMAOB MOKPbLITUA C
nocneayloWmMM HaHEeCEHMEM Mo-
KPbITMIA «XOMNOJHOro» OTBEPXAe-
Hus. C uenbio noeblleHUs 3~
hEKTMBHOCTU PEMOHTA 3aLLMUTHbBIX
nokpbitTvit B BUAM nposopstcs
paboTbl B HanpasneHusx:

— noBbllWeHns 3chdheKTUBHOC-
™™ ypaneHuss NPoAyKTOB KOPpPO-
3uM QNS npepoTBpalleHus  ee
pacnpocTpaHeHus npu panbHen-
en 3KCnnyaTaumm mMspenun;

— ONTMMAmnbHONH MOATOTOBKM
NoBEPXHOCTH Mocne  ypaneHus
CTapbiX 3alWMTHbIX NaKOKpPacou-
HbIX MOKPbITUM Ha Yy4acTKax c
YAaneHHoOM Koppo3uei M Ha oc-
TanbHbIX MOBEPXHOCTSX CamorneTa;

— paspaboTku  BbICOKO3ID-
PEKTUBHBIX CUCTEM NlaKOKpacou-
HbIX TMOKPbLITUA C  «XONOAHOM»
cywkon, obecneumBalowmx  Ha-
[LEXHYIO aHTMKOPPO3MOHHYIO 3a-
LWMTY, aAresmio M KOMMMEKC du-
3MKO-MEXaHMYECKMX XapaKTepuc-
THK.

[lns 6onee nonHoro ypaneHus
OCTaTKOB MPOAYKTOB KOPPO3nM M
npefoTBPAaLLEHMs PAa3BMTUS KOp-
PO3MM  anioOMUHUEBbLIX  CMIaBoB
paspabotaHa nacta BUM-A (TY 1-
595-7-554-99). Macra naccuBupy-
eT  3aYMLLEHHYIO MOBEPXHOCTb,
cnocobcTByeT MOBbILLEHUIO afre-
3um JIKM.

Mpu HanuMuum KOPPO3MOHHbLIX
NOBPEXAEHUM Ha BHELWHeW mno-
BepxHocTM wuspenui AT nocne
yAaneHus  KoOppo3uu, npexpe
Bcero, cnegyer obecneuntb ycu-
neHne 3alMTbl 3TUX YHAcCTKOB ny-
Tem obpaboTtku mx nactoi BUI-
A, XMMMYECKOrO OKCMAMPOBAHMS,
HaHeceHus TPYHTOBKM. A Mpu He-
obxoaumocTM — wnatnesku BLL-
17M.

BaxkHbiM ycnoeuem obecneue-
HUS HapEeXXHOM 3alWMTbl M3Jenun
OT Koppo3uu sBnsercs BbiGop
NaKOKPAaCOYHbIX MOKPbITMHA, KOTO-
pble NpM XONOAHOM CyllKe BCeX
crnoes obecneyar BbICOKYlO afre-
3UI0, (PU3MKO-MEXaHUYECKME K
3alMTHbIE CBOMCTBA.

PaspabotaHHble B  BUMAM
anokcupHble rpyHToBku Il1-0215
(Ty6 10-1966-84), 3M-0215M
(TY 1-595-15-888-2005), Br-28
(TY 1-595-15-582-2000), Br-27
(TY1-595-9-479-96) B cncteme
C MOMMYpPETaHOBbIMK  3Mansmu
No3BONSIOT MOMY4YUTb MOKPbITHS
C  HeobXOAMMbIMM  CBOMCTBAMM.

MpumeHeHne B rpyHTOBKAXx
MHOTFOMYHKLMOHANBHbIX OTBEPAMU-
tenein ACOT-2 1 ATM-9 cnocob-
cTByeT 06pa3oBaHMIO MPOCTPaH-
CTBEHHO-PA3BMTOM «CETKM» MNpPM
OTBEPXAEHUM ONMIOMEPOB, CHM-
>kaeT BopoHabyxaHMe MOKPbITUH,
obecneunBaeT BbICOKYIO afresuto
NOKpPbITMI Bnarogaps XMMHUYECKo-
MY B3aMMOfENCTBMIO  alIKOKCH-
rpynn ¢ MOBEPXHOCTbIO MeTanna,
xopolime U3UKO-MeXaHUYECKHE
CBOMCTBA MOKPbLITUA B MCXOHQHOM
COCTOSIHMM M Mocrne TepmocTape-
HUS MO umKny ucnbitanun JINM-14
B YCMOBMSIX BO3[EMCTBUS BbICOKOM
BMNa)HOCTM M Mepenapa Temnepa-
Typ ot —60 po +100°C.

YKazaHHble CMCTEMbl MOKPbI-
™M1 06napaloT BLICOKMMM 3aLLMT-
HbiMK cBoicTBamu. OrTcyTcTByeT
pacnpoctpaHeHMe KOppo3uu OT
Happesa nocne ucnbiTaHus Gonee
3 net B HaTypHbIX YCNOBUSX Ha
KnumaTtudeckon craHumn TLKM (r.
Fenengxuk). Mpu wmcnbiTaHum B
Kamepe CONeBOro TymaHa B Teuye-
HMe 3600 u pacnpoctpaHeHue
KOppPO3uM OT Hajpesa He NpeBbi-
wano 0,5 mm.
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puanos (MKM). Tak, B cospe-—
MEHHbIX WU3JEenuaX  KOMMaHun
«Qpbac» n «BbouHr» ux obbem
pocturaet 20—50%. Ocoboe
mecto cpean [MKM 3aHumatoT
marepuarnsl, nonyyaemMbie n3 og—
HOHanpaBneHHbIX Mpenperos Ha
OCHOBE >XI'YTOBbIX (POBWHIOBBIX)
BOJIOKHUCTbLIX  HamnosiHnTenen.

lMpumeHeHne nocnegHWx B
MNCXOAHOM COCTOSIHUM (6€3 Tekc—
TUNbHOW NepepaboTKn) faeT cy—
wectBeHHoe (ot 10 go 100%)
yBennyeHne NPoOYHOCTHBIX U yC—
TanoCTHbIX XapaKTEPUCTUK KOM—
nosnTa, noO3BONAET nonyyartb
6bonee LWMPOKUA CNEKTp nony-—
babpvkaToB no TONWMHE, MNO—
BEPXHOCTHON MAOTHOCTM M LWN—
pvHe. A TakXe CHU3UTb CTOU-
MOCTb U3AENNIA — XKIYyTOBble Ha—
NOMHUTENN ABNSAIOTCA Hambornee
[AeLeBbiM BUAOM CblIpbSi.

OpHoHanpasneHHble MKM
HalN LWNPOKOe MpUMEHEeHne B
KOHCTPYKLMN TOHXEPOHOB, No—
nacterd Hecywmx W pyneBbiX
BMHTOB BEPTONETOB, U3roTaBn—
BaeMbIX METOZOM HenpepbiBHOW
cnvpanbHO HaMOTKM Ha CTaH—
kax ¢ Yry. C uenbto yny4wmTb
X Xapaktepuctuku, B BUNAMe
6bINN Ha4aTbl paboThl MO co3ga—
HUIO HOBBIX OfHOHarnpaBEHHbIX
MKM. B pesynbtate 6bIn10 pas—
paboTaHO pacnnaBHOE CBS3Yylo—
wee BCP-3M u gBa maTtepuana
Ha ero 0OCHOBE — CTEKJToMIacTmK
BMNC-31 CTeKnoyrnennactmk
BKI-5. O6a oHu nacnoptusoBa—
Hbl 1 PEKOMEHA0BaHbl B Ka4eCT—
BE KOHCTPYKLMOHHbIX MaTepua—
10B AN U3roTOBNEHUS METOAO0M
HamMOTKWN WNK BbIKNAAKN CuUno-—
BbIX 9JIEMEHTOB JleTaTeslbHbIX
annapartoB, a TakXXe BbICOKOHa—
rPY>KEHHbIX U34envin aBnauuoH—
HOW TexXHWKKW, paboTarolwmx npu
3HaKOMEepPEMEHHbIX  Harpyskax.

MaTtepuanbl MoOryT akcnsya—
TMpoBaTbCA NpU TemnepaTypax
oT MuHyc 60°C go nnoc 100°C
onutenbHo, npu 120°C — po
2000 yacos. Ocobo cTouT OTME—
TUTb, Y4TO NPUMEHEHMEe HOBOro
ceasyowero BCP-3M nossonn-
N0 YBENUYUTb >KU3HECrnocob—
HOCTb OJHOHanpPaB/eHHbIX Npe—
nperoB ¢ 5—7 cyTok npu 20°C go
90 cytoK. WHbIMKM cnoBamun —
npumepHo B 15 pas!

Komnanun «3pbac» n «bo-
WHI» U3roTaBMUBAIOT CEroAHs u3
ofHoHanpasneHHbIx NKM Ha oc-
HOBE YrNeXryToB Takue 3ane-—
MEHTbI, KaK LeHTpOMMaH U cek—
uun drosensixka. B BVUIAMe B Ha—
cTosiiee BpeMs Takxe BeAyTCs
pa3paboTkm Lenoro psga ofgHo—
HanpaseHHbIX yrienpenperos un
yrnennacTMkoB Ha OCHOBE Bbl—
COKOMPOYHbIX U BbICOKOMOZY b—
HbIX YrNepoAHbIX XXryToB (Tuna
YKH 1 MXK) 1 pasnnyHbix cBa3y—

HOLLUX.
B xope npoBegeHus paboT
OblIM  U3rOTOBJIEHbI  OA4HOHA—

npaefieHHble  YrnennactTukn c
NPOYHOCTBIO MPU  PACTSHKEHUN
0.=1600 MMNa. Takne maTepnansl
MOTyT ObITb YCMELHO NPYMEHEHBI
B COCTaBE CWIOBbIX 3/IEMEHTOB
nnaHepa camoneTta (LeHTpPoO-—
nnaH, Kpbino, onepexune).

B BWAMe Takxe aKTUBHO
BeAyTcA paboTbl NO NOMNYHEHWIO
HOBbIX OAHOHAarpaBfieHHbIX Ma-—
Tepunanos Ha OCHOBE apamuaHbIX
N CTEKNSHHbIX HanosIHUTenen.

OpHOHanpaBneHHbIe OpraHo—
nnacTuku, obnagatoowme BbICO—
KUMW YAAPHBIMU XapaKTepucTun—
KaMu, YCMewHo MPUMEHSIIOTCA
npu N3roToBfieHUN obevaek co-—
BpPeMeHHbIX aBuagsurarenei. B
HacToswee Bpems B BUUAMe Bbi-
nyLeHbl OMbITHbIE NApTUM opra—
HoMnpenperos Ha OCHOBE CBA3Y—
IOWWX pacniaBHOrO Tuna u BO-—
nokoH Pycap-H, o6bnagatowmx
6onee BbICOKON (~2 pa3a) BOLO—
1 BNarocTOMKOCTbIO MO CpaBHe—
HUo ¢ BonokHamu CBM. Mpume-—
HEeHMe Takux NpenperoB B KOH-—
CTPYKLMAX COBPEMEHHbIX ABUra—
Tenen no3eonuno 6bl NPon3Bo-—
outenaMm  nepemtn K - 6onee
[OeLeBon N 3KONIOTUYHOW TEXHO—
oMM CyXOn HamoTKW. A Takxe
yAyYWWTb YyCNoBUS Tpyaa.

Ocobo cnepyeT ckasaTb, YTO
Ans obecnedeHus npeanpuaTvn
oTpacnv KayecTBEHHbIMW MaTe—
pvuanamm B Hy>XHOM ob6beme Ha
Tepputopun BITL, BUMAM co-
3aH y4acTOK M3roToBMEHUs
npenperos MNpPOV3BOAUTENBHOC—
Toto go 15 1/rog. Takum obpa-—
30M, B HacTosuee spems BUAM
MOXXEeT BbINyCKaTb MPaKTUHeCcKn
nobble OfHOHanpaBNeHHbIe
npenperu co cBoMcTBamu, oTBe—
Yalowmmy TpeboBaHNSAM 3aKas—
YMKa 1 B HEO6XOAMMbIX eMy KO-
NMYecTBax.

XoueTcsa BepuTb, 4TO cneun—
anucTbl, paboTalolme Hag co-—
3aHneM Takux W3Lenuin, Kak
RRJ, BCMC (MC-21), Be-200,
Mwn-38, n pgpyrux, He ocTaBAT
6e3 BHMMaHMS HOBble pa3paboT—
Kn Oryr «<BUAM». N marepna—
nbl XX| Beka HangyT npuMmeHe—
HVe B HOBbIX camoneTax u Bep—
ToneTax.




UHASCHEPHCAS FAa3@Ta. -3 moe o

Ha KOHPEepeHUMAX 1aeT nonck
HOBbIX MyTEA pasBHTHA

2AeMeHTOB «['mapoaBuacaroHa-

2006» stBASIETCSI HAyIHO-TEXHHU-
yeckasi KOH(MEepeHIusI 0 THAPO-
aBuanuy. lI3HaYaAbHO, KOTAQ B
1996 r. OpraHM30BLIBAACS IIEPBBIN
CaAOH, MBICAMAOCE, UYTO KOHe-
peHIust OyAeT AOCTaTOYHO CKPOM-
HBIM UAAFOCTPATUBHBIM (DOPYyMOM,
Ha KOTOPOM 0CO0O OCTphle Hayd-
Hble IIPOOAEMBI TIOAHUMATBLCS He
GyayT.

KoneuHo, opraHu3aTophl Hape-
SIAICh, YTO HAy4HBIM aBTOPHUTET
opraHusaTopa KOH(QepeHIun —
LIATY — npuBAeYeT psp YUeHBIX,
4Ybsl AEATEABHOCTh TaK MAU MHaue
CBsI3aHa C rmapoaBuanuen. OpHa-
KO TIepBbIe KOHTAKThl yYaCTHUKOB
KOH(bepeHIMY IIOKa3aAH, 4YToO B
HayKe O THUADOABHAIlUM €CTh
CTOABKO HEpeIleHHBIX IIPOOAeM U
CTOABKO «OeABIX IIITeH», 4TO pabo-
Ta B 3TOM OOAacTU TpebyeT Ipu-
BA€UEHHS OOABIIOrO YHCAA Kak
MOAOABIX, TaK U IPU3HAHHBIX Ta-
AaHTOB. OCOGEHHO 3TO KOCHYAOCH
TAHTK um. I"'M.BepueBa — nep-
BEHIIa U eAMHCTBEHHOTO MOIITHOTO
OTEUYEeCTBEHHOTO KOAAEKTHBAa CO-
3paTeAel TMAPOaBHAIIUH.

OueHb IIPUTATaTEeABHBIMU CTa-
AW KOH(epeHIUH u Oraropapst
Y4aCTHIO B HUX TaKMX IPHU3HAH-
HBIX aBTOPUTETOB, KaK aKaAeMUK
I"'B.AOrBUHOBUY, TA@BHBIE KOHCT-
pykTtopsl TAHTK A. K. Koncran-
TrHOB, I'.C.ITaHaTOB, BUAHBIE yue-
svele B.IT.Cokoasnckuii, AITIo-
peiruH, AupekTop LIATU B.I" Amu-
TPUEB U MHOTHE APyTHE.

ArHaMMUKa ydacTus B KOHQe-
PEHIUAX HArAsIAHO IIPOCAEKUBA-
eTcsl TI0 CTAaTUCTUYECKUM ITOKa3a-
TeAsIM. Tak, KOAMYeCTBO IIPEeACTaB-
AEHHBIX U OITyOAUKOBAHHBIX B TPY-
AAX  KOH(EPEHIUM  AOKAAOB
COCTaBUAO IIO TOAAM ITPOBEACHHS:
1996-11 — 54, 1998-it — 61, 2000-i1
— 64, 2002-11 — 55, 2004-11 — 72,
2006-11 — 90.

M3MeHnAaCh U TeMaTHKa AO-
KaapoB. Ecan BHaYaAe Ha Cyp clie-
ITHUAANCTOB BBIHOCHUAUCH, B OCHOB-
HOM, PabOTHI, CBSI3aHHBIE C pellle-
HHEM IPUKAAAHBIX BOIIPOCOB IIO
KOHKPETHBIM CO3AaBaeMBIM CaMo-
AeTaM M 3KpaHOIIAaHaM, TO Cei-
yac BCe yallle CTaBSITCS BOIMPOCH
U penaroTcst IpoO6AeMbI HTUPOKO-
ro IA@HA — OT CO3AQHUSI HOBBIX
METOAOAOTUN NMPOEKTUPOBAaHUS U
UCHBITAaHUW A0 HCCAEAOBaHUS
CIIeKTpa IPUMEeHEeHUsT HOBEHIINX
[IaKETOB JAEKTPOHHOTO MOAEAH-
POBAHUS AASL PEIIeHUsT a9POAUHA-
MUYECKHUX, THMAPOAMHAMUUYECKUX
Y1 KOMIIOHOBOYHBIX 3aAa4.

Ilpu sTOM BO3HHMKAIOT COBEp-
LIIeHHO HeOKUAQHHBIE KOMU3HUU 1
B3aUMOCBSI3H, INIPUMEPOM KOTO-
PBIX MOJKET CAYKUTb IIepPeXOp, OT
METOAOAOTHH ITOCTPOEHUS BBICOT-
HO-CKOPOCTHBIX ~ XapaKTePUCTUK
TypOOpEeaKTUBHBLIX ABUTATeAed K
3aKOHUYEHHOM METOAOAOTUHU IIPEA-
BAPUTEABHOTO  IIPOEKTUPOBAHUS
CaMOAETOB.

“AHI/IM U3 BAXHBIX COCTABHBIX

lmaBHbIM Hay4HbINA
cotpyaHnuk TAHTK
um. I.M.Bbepuesa, g.7.H.
Jleonma MopTHHOB

ChepyeT cKazaTb, YTO UMEHHO
Hay4YHbIe KOH(MEePEeHIIUH 10 THAPO-
aBHAIUM OTKPBIAM AOPOTY K OOHa-
POAOBaHHIO U PAa3BUTUIO HAEH
BUAHOTO OTEYEeCTBEHHOTO aBHa-
KOHCTpYyKTOpa 1 yaeHoro P.A.Bap-
TUHU II0 YCTAHOBACHUIO TEXHUYe-
CKOTO YPOBHSI A€TaTeAbHBIX alllla-
paToB, IO OILlEHKe MX KOHCTPYK-
THUBHOTO U  JHEPreTHYeCKOro
COBEPIIEeHCTBA.

Takue dyHAAMEHTaAbHBIE Ha-
XOAKH, KaK HMA€aAbHOe 3HaueHUe
MOIITHOCTH CHAOBBIX YCTaHOBOK
AETaTeABbHBIX alllapaToB, HeoOXo-
AUMOM AMSI ITIEPEBO3KU I'PY30B, KaK
y4eT Bcex 3aTpaT Ha >KHU3Hb AeTa-
TEABHOT'O allapaTta MeTOAOM 3K-
BUBaAEHTHBIX PAaCXOAOB TOIIAMBA
CHAOBBIMH yCTaHOBKaMH, Kak KOH-
IenTyaAbHasi OIleHKa obOAacTen
HUCIIOAB30BAHUSI 9KPAHOIAAHOB U
CaMOAETOB BIIOAHE MOTYT COCTa-
BUTh YeCTh AIOOOMY HAy4YHOMY
aKaAeMUYeCKOMY WAU HHXKeHep-
HOMY COOOIIECTBY.

BoABIIION pe30HAHC BHI3BAA U
aHaANU3 BO3MOXKHOCTEN adpOAUHA-
MHUYECKON MeXaHMU3aIluu KPhIALEB
CaMOAETOB OO0IIero IpUMeHeHUs,
BBIIOAHEeHHEBIM  [.B.AorsBuHOBU-
JeM. B HeM OH onpepeArA MakcH-
MaAbHYIO BO3MOJKHOCTH CHUJKe-
HHUSI KPEMCepPCKOM CKOPOCTH AO
nocapouHoM. Ha3BanHas um nud-
pa 2,5 0 OTHOIIEHHIO K MaKCHu-
MaAbHOM KpeHCepCKONM CKOPOCTHU
ToAeTa BbI3Bara HEAOYMeHHe Y
MHOTUX CIIELIUaAMCTOB B 3aA€ KOH-
depeHIUN.

OAHaKO B AAAbHEHIIIeM Ha KOH-
depeHIUIX 3TOT BBIBOA OBIA pac-
IINPEH A0 MaruCTPaAbHBIX THAPO-
camoaeToB. M orpaHrYeHHOCTE Ta-
KOT'O BUAQ MEXaHU3aluu IOATBED-
annace!  Ha  moBecTky — AHS
obecrieuyeHUst MOPEXOAHOCTH
BCTand 3HepreTUyeckas MeXaHH-
3arus.

Ha xoHdepeHIusx OblAa yCTa-
HOBA€HA U  0OeCCMBICA€HHOCTh
CpaBHEHHSI IIapaMeTpPOB I'Py30Ile-
PEBO30K CYXOIyTHBIMH U MOPCKU-
MU CaMOAETaMH, AOATO€e BpeMs SB-
ASIBIIASICSI  IIPEAMETOM  OOCYIKAe-
Huil. CyXOIlyTHBIE CaMOAETHI He
CIIOCOOHBIE ITepeBe3TU C IIOCAAKOMU
Ha [TIOBEPXHOCTb MOPSI HA IpaMMa
rpysa. V1 mostoMy sSIBHO HEKOHKY-
PEHTOCIIOCOOHEI B COITOCTaBACHUU
¢ mopckuMH. [Tpu pabore ke Hap,
cyliel He3aueM IBITaThCST AOKa-
3bIBaTh PAIMOHAABHOCTh THAPOCA-
MOAETOB, caMa KOMIIOHOBKA U dAe-
MEHTBI KOTOPBIX YMEHBIIAloT CKO-
POCTb ¥ AAABHOCTB IIOAETA.

Takum o6pa3oM, MOJKHO CMEAO
CKasaTh, YTO MHOTHE IPOOAEMBI
UAPOABHAIIAY, KOTOpas Heus-
6e>xHO OyAeT Ipu3BaHa Ha Ooaee
IIHPOKOE CAYJKEHHE AIOAAM IIpU
OCBOeHMN MUPOBOTO OKeaHa, BbI-
SIBASIIOTCSI, KOHKPETU3UPYIOTCS U
pelaroTcsl Ha Hay4YHBIX KOHdbe-
peHIusAx B paMKax «['mapoaBuaca-
AOHa», B 4eM HMX HelpeXOAsIlas
IIeHHOCTB.

no ruapoasuayum
«f'mppoaBnacanoH-2006»

6 Memaymanogman Bbm\-

M Hay4YHasi KoH(epeHLus

MNHxkeHep
Anapeit Hukngopos

FanbBaHuueckas obpaboTka
NOBEPXHOCTM METANNoB M CNNasoB
LUIMPOKO MPUMEHSETCS B aBMaLM-
OHHOM NPOMbIWNEHHOCTH 6naro-

nabopatopun
Onbra 3acTporvHa

HepaBHsas katacTpoda asna-—
nanHepa A310 B NpkyTckoM as—
poropTy, B pe3yfibTaTe KOTOpOWi
norménm 6onee 120 naccaxxupos,

IIPAKTUYECKU OTCYTCTBYEeT.

(OkoHuaHnne. Havano Ha 1-# c1p.)

Oco0y0 POAB B CO3AQHUU ABUTATEAEH AT
rMAPOABUALIM UI'PaeT MPaBUABHOCTb BBIOO-
pa MaTepuanroB. Hauboaee moBpekpAaeMbIMU
KOPPO3UeH AEeTaAIMU SIBASIOTCS AONATKU
KOMIIpeccopa U TypOuHbl. Ha aonmaTku KoM-
IIPecCOpoB, IIOMHMO I€HTPOOEKHBIX CHA,
AEUCTBYIOT 3HAUUTEABHBIE BUOpPAlMOHHBIE
HarpysKu. B cBsi3u ¢ 3TUM OCHOBHBIM Tpebo-
BaHUEM SIBASIOTCS BBICOKOE COIIPOTUBAEHUE
MHOTOLIMKAOBOM ycTaroctu (MHLLY) u cmo-
COOHOCTH K AEeMII(PUPOBAHUIO KOAEOAHUM.

Koppo3uoHHEBIE TOBPEKAEHUS (KOPPO3HU-
OHHOEe pacTpeCcKHUBaHMe) IIPU 3KCIAyaTalluu
B MOPCKUX YCAOBHSIX U IIOBPEXKACHHUS OT YAQ-
POB NOCTOPOHHUMU IIPEAMETAMM SIBASIFOTCSI
KOHIIEHTpaTOpaMy HalpPSUKeHUM, CHUYKAlo-
LIUMU CONpOTUBAeHUe MHIL]Y.

AT KOPIYCHBIX AeTaAel, AUCKOB U AOIIa-
TOK KOMIIPECCOPOB IIPHUMEHSIOTCS THUTAHO-
BBIE CIIA@BBHI, KOTOPLIE UMEIOT IOBBIIIEHHYIO
KOPPO3UOHHYIO CTOUKOCTD, B TOM YHCAE — U
B MODPCKOM BOAe (MOpPCKOM TyMaHse). M ToT
JKe YPOBEHb MeXaHUIeCKUX XapaKTePUCTHUK,
YTO U Hep’KaBelolhe cTaAu. [lpu sTOM
VAEABHAS IIPOYHOCTH THUTAHOBLIX CIIAGBOB
BRHIIIIE, UYeM y Hep KaBeIoU[UX CTaAeH.

AASL AOIIATOK  KOMIIpECcopa IOAYYUAU
NIpUMeHeHNe TUTAaHOBBIE CIIAABHI, Y HEKOTO-
PBIX U3 KOTOPBIX HAaOAIOAQETCSI CKAOHHOCTD K
KOPPO3UOHHOMY PacTPeCKHBAHUIO. B cBa31
C OTUM NPUMEHSTHh TUTAHOBLIE CIAABBLI IIPU
TeMnepaTypax Bellle 300°C AAg ABUTATEAE
OOABIIIOTO pecypca He peKOMEeHAYeTCS.

B Hacrosmlee BpeMs AASL AONATOK KOM-
npeccopa MOAYYUAM HIMPOKOe NpUMeHeHUe
TUTAHOBLIE crAaBel OT4-1, BT3-1, BT6, BTS,
BT8M, BT9, BT18Y.

Mopckast BoAa 1 MOPCKOM TyMaH IO-pas-
HOMY BAMSIOT Ha CIIAGBBI C BLICOKMM U yMe-
PEeHHBIM YpOoBHeM IpOoYHOCTH. COIPOTUBAE-
Hue MHL]Y BBICOKONIPOYHBIX CIIAABOB CYyIIle-
CTBEHHO CHU)KAeTCsI B 3TUX YCAOBHUSX, B TO
BpeMs KaK B CIIA@Bax C OTHOCHUTEABHO HU3-
KOI INPOYHOCTBIO BAMSIHHE MOPCKHX COAeM

BriOOp MaTepuara pabouyux AOIATOK
OOBIYHO IIPOBOASAT 110 XapPaKTEPUCTHKAM AAU-
TEeABHOM IIPOYHOCTH IpU pabodyux TeMmiepa-
Typax MeTaAAd AONATOK. AAS TUX AOIATOK,
TIOMUMO >KapOIPOYHOCTH, OAHUM U3 Ba’KHBIX
TpeOOBAHUN K METAAAY SIBASIETCS JKapOCTOU-
KOCTD B IIPOAYKTaX CTOPaHUsI COOTBETCTBYIO-
L[eTO TONAUBA. VIMEHHO B CBSI3H C 3TUM Tpe-
OoBaHUEM BO3HUKAIOT OIIPEACACHHBIE TPYA-
HOCTH IIpPX BEIOOpEe MaTeprana AOMATOK ABHU-
raTerel THApPOAaBHAWM, paboTalomux B
KOHTaKTe C arpecCUBHBIMU OTAOKEHUSIMU
COAeM MOPCKOM BOABI.

[Npu ncnoAb30BaHUM Ae(POPMUPOBAHHBIX
U AWTEWHBIX J>KapONPOYHLIX HHUKEAEBHIX
CIIA@BOB HEOOXOAWMMO YUUTHIBATh TaKue HX
0COOEHHOCTH, KaK HEBBICOKas KOPPO3UOH-
Hasl CTOMKOCTb B KOHTAKTe C INPOAYKTaMU
CTOpaHUsI CEPHUCTEIX COPTOB TOIAWBA, BO3-
MOJKHOCTb OXPYIUYUBAHUS IIPU AAUTEABHOU
9KCIIAyaTalluy, HaAWYle METaAAyPrUdeCKUX
Ae(eKTOB B AMTBHIX AOIIATKaX.

AN IOBBIIIIEHUS KOPPO3UOHHOM CTOMKO-
CTH W CHIDKEHHS BEPOSITHOCTH OXPYyIYUBa-
HHUSI HEOOXOAVMMO MCIOAB30BaTh CIAABBEL C
MOBBIIIEHHBIM COAepKaHHeM XpoMa (He Me-
Hee 12%), ONTHMaABHBIM COAEp’KaHUEM OC-
HOBHBIX AETHPYIONIUX 5AEMEHTOB, obecIie-
YUBAIOIINM HeOOXOAUMBIY YPOBEHb CTaTHUe-
CKOM AAMTEABHOM mnpouHoctyd, MHLY u
MIIY. I npuMeHATh KOPPO3UOHHO-CTOMKIE
3aIUTHLIE TOKPBITHUS.

[To-BupAMMOMY, AASI PAOOYHUX AOTIATOK TYP-
OuH 60Aee MePCIeKTUBHBIMU SIBASIIOTCSI KOP-
po3uoHHO-cTOoMKUe cnaaBel Tuna JKCKC,
CIIAGBBI C BEICOKAM COAEPIKaHUEM DeHMS Th-
na 2KC47, J)KC55 u HOBBIM KAACC PEHUU-PY-
TeHUEeBBIX cIIAaBOB Tuna BJKM-4. Kpome To-
ro, AASL 3TUX IIepPCIeKTUBHBIX CIIAABOB HE0O0-
XOAMMO MMETh IIOKPBITHS, KOTOPEIE 00AaAa-
AU OBI HE TOABKO BBICOKOM KapPOCTOMKOCTBIO,
HO U BBICOKOM KOPPO3UOHHOMN CTOUKOCTBHIO
NIPUMEHUTEABHO K MOPCKUM YCAOBUSIM 3KC-
TIAYaTaluun.

[Mpu BEIOOpE MaTepUAAOB U OIIPEAEACHUN
3(pDEKTUBHOCTU 3aLIUTHBIX KOPPO3UOHHO-
CTOMKUX, JKaPOCTOMKUX U TepMOOapbepHBIX
MIOKPBLITUN AeTarel, IPUMEHSIEMBIX A ABU-
raTeAel THAPOaBHAIlMH, HEOOXOAUMO IIPOBO-
AWTH UCIBITAaHUS B aTMocdepe, MaKCHManb-
HO IPUOAMIKEHHOU K HanboAee TSKEABIM yC-
AOBUSIM 3KCIAyaTanuu. [ ompepeAsTh Xa-

PaKTepHUCTUKU Ha oOpasliaXx M3 MaTepuaroB
C COOTBETCTBYIOIIUMU HOKPBITUAMHU, KOTO-
PpBIe IPOBOAATCS Ha 3KCIIEPUMEHTaABHOU Oa-
3e BUAM B r. 'eAeHAKHKE.

IMTomumo BeIGOpa MaTepHUaAOB, IIPU CO3AA-
HUU ABUTATEAEN AN TMAPOCAMOAETOB OOAb-
1II0e BHUMaHUe YAEASeTCs 00eCIede IO Ha-
AEKHOCTH €T0 pabOoThI B CAOSKHBIX METEOPO-
AOTUUYECKUX YCAOBHUSAX — IIPU IOIAAQHUU B
ABUTaTeAb OOABIIIOIO KOAMYECTBA BOABI U B
ycaoBugX oOnepeHeHUs1. OOArepeHEHNe ABU-
raTeAsl IPUBOAUT K YXYAIIEHHIO Ta30AWHa-
MHYECKUX XapaKTePUCTHUK, CHIDKEHHIO yC-
TOWYMBOCTH ABUTATEAS K IOMIIA)KY, IIOBBIIIe-
HHIO Beca ¥ yBeAUUeHHIO BUOPaIUi.

AAsT pa3zpaboTKU MeponpusiThi, obecrie-
YUBAIOMUX PAbOTy ABHUTATEAsT B YCAOBUSIX
obrepenenust, B LIMAM paspaboTaHbl Opu-
TMHAAbHBIE METOABI pacueTa 1 MaTeMaTudec-
Kasg MOAeAb IIpollecca 0OAepeHeHUs, IIpoBe-
AEHO COIIOCTaBAEHUE PACYETHBIX U 3KCIIEPH-
MEHTaABHBIX Pe3YABTATOB. MeTOA IIO3BOASIET
OIIPEAEASITH TI0 BpeMeHU (POPMBI U IreOMeT-
pHuYecKue pa3Mephl AbAQ, PAcCTyIero Ha II0-
BEPXHOCTH, IIOMEIeHHOH B IIOTOK BO3AyXa C
TIePEOXAAKAECHHOMN BOAOH.

AAST BKCIIEpUMEHTaABHOM 00paboTKY Ha-
Ae>KHOU pabOoTHI ABUTATEASI B yCAOBUSIX OOAe-
aenenns B OI'YIT « IMAM uwm. IT.M1. Bapaso-
Ba» — OCHOBHOM WHCIIBITaTEABHOM II€HTpe
Poccuu — co3paHa yHUKaAbHas JKCIEPH-
MeHTaAbHasl 6a3a, KOTopas BKAIOYAeT CTeH-
ABI AAST UCTIBITAHUM IIOAHOPa3MepHBIX ABUTa-
TeAeH, a TaKyKe UX MOAEAeN U BXOAHBIX YCT-
POMCTB, 9AEMEHTOB AETAaTEABHBIX allllapaToB.

OTa 3KCIlepuMeHTaAbHast 6a3a I03BOASIET
UMUTHAPOBATh YCAOBUS MaKCHUMaAbHO AAU-
TEABHOI'O ¥ MAKCMMAaAbHO KPAaTKOBPEMEHHO-
ro oOAepeHeHWs TIpH TeMIeparypax Ao
— 40°C u BaaskaOCTH A0 100%, BOAHOCTH A0 3
r/M° 1 MEAMaHHOM AMaMeTpe KalleAb OT 15 A0
50 MKM, 4YTO IIOAHOCTBIO YAOBAETBOPSIET
Me’KAYHAPOAHBIM HODPMAaTHBHEIM AOKYMEH-
TaMm.

ChepyeT OTMETUTh, UYTO POCCHMCKOe
aBMaABUTraTeAeCTPOEHNE TOTOBO CO3AABAaTh
BBICOKO3((PEeKTHBHBIE ABUTATEAU AAS TUAPO-
aBuanuu. MBI BepuM, YTO THUAPOABUAIUAS
BHECEeT AOCTOMHBIN BKAGA B pa3BUTHE TPAHC-

HOpTHOfI CHUCTEeMBbI HOBOI'O ThICAYEeAeTHd.
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[ap$s LUMPOKOMY CMEKTPY CBOMCTE,
KOTOpbIMM 06NapaloT Te MM UHble
NOKPbITHS.

Ocobble TpeboBaHMsS K CBOMCT-
Bam ﬂOKprTHﬁ I'Ipep.'bﬂBﬂﬂIOTCﬂ B
rMapoaBMaLmMmn, roe camoneTbl K-
NNyaTMpPYIOTCS B XECTKUX KhMMma-
TMYECKMX YCNOBUSX MpWU  Hero-
CPEeACTBEHHOM KOHTaKTe € MoOp-
CKOW BOJO,OM.

noﬂqepKHBaﬂ HE3aMEeHUMOCTb
3MEKTPOXMMHUYECKUX  NPOLECCOB,
crieayeTr MOMHWTb, YTO ranbBaHM-
4Yeckoe MNPOM3BOACTBO  sBRSETCS
MCTOYHMKOM 3arpsi3HEHMs OKpY-
*atowen cpepbl. [nasHbim obpa-
30M — 3a cuyerT obpasoBaHus
6onbworo obbema CTOUHbIX BOA, M
BEHTUMSILMOHHBIX BbIBPOCOB, CO-
AepXKalux BpeAHble NpuMecH Ts-
JKenbIX MeTannos, HEOPraHMYECKMX
KMCNOT M Lieno4yed, MOBEPXHOCT-
HO-aKTMBHbIX BELLECTB W [PYrux
BbICOKOTOKCHUYHbIX COoegMnHEHNMU.

B TexHuueckn pasBuTbIX cTpa-
Hax 90% cTOMMOCTM NPOAYKLMK
ranbBaHOTEXHMYECKOro npoussong-
CTBa COCTaBASIOT 3aTpaTbl Ha He-
Tpanusaumio oTpaboTaHHbIX pac-
TBOPOB, MX YTMNM3aLMIO M OUMCT-
Hble COOPYIKEeHMs.

B HacTosiiee Bpems CroXu-
nucb ABa Hal'lpaBJ'IeHHﬂ pa3Bl4Tl4$|
ranbBaHOTEXHMKM —  co3faHue
aKonorudyeckn 6GesonacHoro rarnb-
BaHM4ecKoro npowussoacTsa (Tak
Ha3blBAEMasi TEXHOMOIMS C 3aMK-
HYTbIM LMKNOM) M paspaboTka Ho-
BbIX, MEHE€e TOKCHYHbIX 3NEeKTpo-
nutoB. B Haweit cTpaHe npepnpu-
ATMUA B OCHOBHOM MUAYT No nyTv
BHEAPEHUS HOBbIX MEHEe TOKCHY-
HbIX 3MIEKTPONMTOB, TaK KaK 3TO He
Tpe6yeT 3Ha4YUTENbHbIX KanuTano-
BIIOXKEHMIA,

B HacToswee Bpems B BUAMe
BefyTcs paboTbl Mo 3ameHe uma-
HUCTbIX 3J'|eKTp0]'Il4TOB Ha 3J'|eKTpO-
NUTBI C MEHEeEe TOKCMYHbIM KOM-
nnekcoobpasoBaTtenem B BaHHax
LMHKOBaHMWS, KaMMPOBAHMUS, Mef-
HeHus.

HeobxopnMmocTb 3ameHbl LMa-
HUCTbIX 3neKTponuToB Ha Hecuma-
HUCTble CBSI3aHa C MOBbILIEHHBIMK
CaHHTapHO-erMeHHHeCKHMH Tpe-
60BaHMSAMM MpPWU  COCTABMNEHUM M
IKCMMyaTauumu TaKuX INEKTPONU-
ToB. OfgHako TexHuueckn obocHo-
BaHHbIM BbIGOP 3NEKTPONMTOB MU
paspaboTka TexHONorun HaHece-
HUsa ﬂOKprTHﬁ 663 MCNONb30OBaHUS
UMAHUCTBIX COEAMHEHMM [OOMKEH
obecneuntb Komnnekc Heobxopm-
MbIX 3KCnﬂyaTauHOHHb|X CBOMCTB
MOKPbLITMI M oTBeuyaTb TpeboBaHu-
SSM MO HafeXHOCTH, I'Ipeﬂ'bﬂBﬂﬂe-
MbIM K [AeTansiM CTaNbHbIX KOHCT-
PYKUMI  aBMALMOHHOTO Ha3Haue-
Hus. B Tom uncne — pns uspe-
nuM, pnutensHo paboTalowmnx BO
BCEKMMMATUYECKUX YCIIOBMSIX.

OnutenbHoe Bpems cuuTanocs,
4YTO NPEB3OWTM LMaHUCTblE pac-
TBOPbI BPsA N1 Bo3moxHo. OpHa-
KO B MocrepHue rofbl B pesynbTra-
T€ MCMONb30BaHUA B 3NEKTPONMTAX
HoBbix pobaBok ypanocb paspa-
6oTaTb 3NEKTPONUTLI C paccemBa-
Iouel cnocobHOCTbIO, He ycTyna-
IOLME LUAHUCTBIM.

B BMAMe noctosHHO BepyTcs
MccnepoBaHus No 3ameHe Haubo-
nee TOKCHYHbIX COeAHHeHMﬁ Ha
HeToKcuuHble. MposeaeHbl paboTbi
no 3amMeHe KagMMEeBbIX MOKPbITUM
Ha MOKPbLITUS  ranbBaHMYECKMM
CMMNaBOM LMHK-ONIOBO, 3aKOHYeHa
paborta no nopbopy anekTponu-
TOB LIMHKOBAHUSA, KOTOPbIE HE YyC-
TYnaloT LMaHMCTbIM, MNPOBOAATCS
MCCNENOBAHMS MO 3aMeHe 3MEeKT-
POMMTOB M PacTBOPOB, MPUIrOTOB-
NeHHbIX Ha OCHOBE LWeCTUBANNIEHT-
HOFO XPOMa Ha MeHee TOKCHYHble
3MEKTPONMUTBLI, COfEPKALLME TPEX-
BaNeHTHbIA XPOM.

MoKpbITHS, HaHECEHHbIE M3 HO-
BbIX, MEHee TOKCHUUYHbIX 3J'|eKTpO-
NIUTOB, MO CBOMM 3KCMyaTaLMOH-
HbIM  CBOMCTBAM He ycTynatoT
paHee wucnonb3yembim. U moryt
I'Ipl'iMeHSITbCﬂ Ha muspenuax FHAPO-
aBnaumu.

3amecTuTenb HavalnbHUKaA

MurkeHep | kateropum
FenHapmi Knoukos

B KOHCTPYKUMUU COBPEMEHHbIX
nieTartenbHbIX annapaTtoB LWWpPOKoe
npumeHeHune Haxogar CBapHble
Yy3nbl U3 antoMHHMEBBLIX CNNaBoB,

elle pas nokasana, kak BaXHa B
aBMaLMn HafleXKHOCTb N CnaXxeH-
HOCTb paboTbl BCEX arperaToB U
cucTem, obecnedmBaromx 6e30—
nacHocTb nonetoB. O4YeHb BaXHO
M TO, U3 Kakux mMaTepuasioB Bbl—
MOSIHEH WHTEPbEepP BO3AYLIHOTO
Cy[Ha, Kak 6bICTpO 3TN MaTepma—
Nbl MOTYT 3aropeTbcsl B Crnyyae
BO3HWKHOBEHUS noXkapa B camo—
neTe, CKOMbKO Temna W Kakue
TOKCU4Hble BelyecTBa 6yayT Bbl—

AenaTbea npu ropeHun. OT 3TOro
3aBUCUT XXWU3Hb NoAeN.
BnepBble HEeob6xoaMMOCTb

NPUMEHEHNs B NHTEpbepe camo-—
NeToB No)kapobe3onacHbIX MaTe—
puanos 6bina cdopmynupoBaHa
B Hayane 70-X rofgoB npoLsioro
Beka B CBA3W C cepuen aBuaum—
OHHbIX KatacTpod), KakK y Hac B
cTpaHe, Tak u 3a py6exom. B
60% ©3 HUX 4enoBe4veckune
>KepPTBbl 6bINN BbI3BaHbI MOXXapOM
N OTpPaBNEHWEM  TOKCWUYHbIMU
nNpoAYyKTaMN ropeHunst.

B Te rogbl B BUAMe 6binu 3a—
JIOXKEHbl OCHOBbI CO3[4aHVNSA KOH—
CTPYKUMOHHBIX W [eKopaTuBHO—
OTAENOYHbIX MaTepuanos C Mo-—
HVDKEHHOW roptoYecTbio U fbIMO—
BblAeneHnem, paspaboTaHbl
MeTofpl UX MUCMbITaHWiA. MaTepn—
anbl, pa3paboTaHHbIe B UHCTUTY—
Te Ha OcHoBe MoAMULMPOBaH—
HbIX  dpeHonogopmanbaerngHbix
nonumepos (®r1-520), oTBeyvatoT
TpebosaHnam Al-25 n mexgy-
HapoAHbIX CTaHAAPTOB MO NoXa-—
pobesonacHocTu. VI npumeHsitoT—
Csl B OTE4YEeCTBEHHOM CamoneTo—
CTPOEHUM.

B HacTosiwee Bpems cutyaums
C MPUMEHEHUEM OTEYECTBEHHbIX
MaTepuanoB CYLECTBEHHO YC—
noXHunacb. He cTonbko u3-3a
YXKECTOYEHNA TpeboBaHUw,
npegbsABAseMbIX N0  noXxapobe—
3onacHocTn WMIKAO, ckonbko B
CBSI3N C MpekpalieHnem npous—
BOACTBA pAda KIoYeBbIX KOMMNO—
HEHTOB CYLUECTBYIOLWMX Heropto—
YMX MATEPUasoB U LUMPOKUM Ha—
CTYNMEHNEM Ha POCCUWCKMWIA pPbl—
HOK NUMMOPTHbIX mMaTepuanos
Takoro HasHa4eHusl.

3apy6exHble npous3BoguTenn
MatepuanoB ANs  aBUALMOHHOW
NPOMBbILLNIEHHOCTHU (CYTEC
Engineering Materials Inc.,
Cyanamid Fothergill, Hexel n apy-
rme) WMPOKO UCNOMb3yoT (PEHO—
nocpopmanbgerngHble  CBA3YO—
e Ans N3roToBNeHUst Matepma—
NI0B MHTepbepa: CTeKNOTeKCTo—
JINTOB, TPEXCIIOMHbIX  COTOBbIX
naHenewn, refibkOyTHbIX MOKpPbl—
TUA,  MOJIMMEPHbIX 3anoNHUTe—
nen-ccpeponnactos. Kak npasu—
110, Takme martepuarnsl MOryT ne—
pepabaTbiBaTbCSH NPU HEBbLICOKOW
— BNNOTb A0 KOMHaTHOW — TeM—
nepartype.

2004 rogy BWAM Hauan
pa3paboTKy HOBOrO CBSI3YHOLLEro
AN maTtepuanos uHTepbepa ca-
MoneTa, Mo CBOMM CBOWUCTBaM He
ycTynarowero MUpOBbIM aHano—
ram. HaBepHoe, oTcyTcTBME Ta-—
KUX MaTepuanoB B OTeYEeCTBEH—
HOW aBMAUMOHHOW MNPOMbILLNEH—
HOCTU 1 60MblUOE >KenaHune pas—
paboTyMKOB He yAapuTb B rpssb
NMLUOM nepeq «3arpaHuuein» nos—
BOMNWJIIO Y>Ke Yepes rof nonyyvTb
OnbITHbIE 06pasLibl HOBOrO CBA3Y—
owero. A Takxe martepvanos Ha
ero ocHoBe — cpeponnacTuka,
CTEKNOTEeKCTONUTa U TPexcnomn-
HOI COTOBOW NaHenu.

McnbiTaHna o6pasuoB HOBbIX
MartepuanoB nokasanu, YTO OHU
OTHOCATCA K TpyAHOCroparoLmm,
cnaboapIMALWMM,  UMEIOT Tenno—
BblAeNieHne npu ropeHun 20
K>K/M* N co4eTaloT MOHWXKEHHYIO
ropo4ecTb € AOCTATO4HO BbICO—
KUM YPOBHEM (DU3NKO—MEXaHWN—
YECKMNX CBOWNCTB.

Cnegyetr Takxe p[o6aBuTb,
4TO HOBOEe cBs3ylollee (MapKu
PC-H) wns3rotoBneHo TOMBKO Ha
OTEYECTBEHHOM Cblpbe, He COo-—
[EepXUT B CBOEM COCTaBe OCTPO-—
AeduumnTHbIX  hocopcodeprka—
LMX MHTMOUTOPOB ropeHusi, nepe—
pabaTbiBaeTCsi NpU  HEBbLICOKOW
Temnepatype wu obecneuymsaeTt
nonyyeHve npenpera c >XU3He—
CNOCOBHOCTLIO HE MeHee 3—x Me—
cAueB.

MpumeHeHne ogHOro cBA3Yy—
Wero Ans NonyyYeHUs CTeKNoTeK—
cTonMTa M NONUMEPHOro 3arnos-—
HUTens-cdeponnacTnka no3Bo-—
nseT npu Heo6XoAMMOCTU COBMEe—
CTUTb B OHOM TEXHOJIOTMYECKOM
LuMKne Becb npoyecc HOpMo-—
BaHNsA TPEXCIIONHOWN COTOBOM Na—
Henw.

B HacTosilee BpemsA UHCTU—
TYyT opraHusoBan OrMbITHO—NPO-—
MbILLMEHHOE W3roTOBNIEHNE HO-—
BOro CBA3ytoLero aAns ero 6onee
LUMPOKOro onpoboBaHNsA Ha pas—
JINYHBIX NPeAnpUATUSIX OTpacnu.
M rotoB opraHuszoBaTb Mpoun3—
BOZCTBO B MPOMbILLISIEHHOM Mac—
wTrabe.

Bepywimni mHxeHep

Buktopua KopuarmHa
C pasBuTUEM aBUALMOHHOW,

aBTOMOOUIILHON M APYrnX oTpac—

nen NPOMbILLINIEHHOCTN  NPOU3—
BOACTBO Nerknx cnnasoB Mnony-

-
(-

- |

e

pabotaloume nop  BHYTPEHHMM
[aBNeHWeM >XMOKOCTEeH M rasos.

OcobeHHocTblo cnnaea B-1341
cuctembl Al—Mg—Si sBnsietcs co-
YyeTaHMe BbICOKOM TEXHOMOTMMYHOC-
TM NPU CpefHEM YPOBHE MPOYHO-
CTHbIX XapaKTEPUCTMK M BbICOKOM
KOPPO3MOHHOM CTOMKOCTHU. JIUCTbI
3TOro cnmnaBa C pPerfnameHTMpo-
BaHHOM CTpyKTypoi 6e3 orpaHu-
YyeHus BpeMeHM nocne 3aKallku
obnapaloT Xxopolel TEXHOMNOrmy-
HOCTbIO B XOMOJQHOM COCTOSIHWM.
Cnnae cBapuBaeTcs aproHopyro-
BOM M KOHTaKTHOM CBapPKOM.

3ameHa nonydabpukartos
cnnasoB Tuna AMr, npumeHse-
MbIX B HacTosiLLEe BPEMS B CaMO-
netoctpoeHun, nonydabpukaramu
cnnasa B-1341 nossonut 3Hauu-
TENbHO CHU3UTb BEC KOHCTPYKLMM.
Mo OCHOBHbIM rnokasartensm
cnnas B-1341 He yctynaet u paxe
NPEBOCXOAMT CBOWCTBA CMNaBOB
tMna AMr. Ho ata 3ameHa nosso-
nseT YMEHbLWWTb TOMWMHY IMCTa
c 3,0 go 1,5 MM 1 UCKNOUYUTL Be-
pOS‘ITHOCTb HEerepmMeTtnu4HocTM no
OCHOBHOMY MeTanny. YKasaHHas
3aMeHa cnnaea Ha AeTansx Tuna
6annoHos u  Tpybonpoeopos
o6ecneynT CHMMKEHME Macchl 3THX
uspenui Ha 35—40%.

Cuctema KOHAMUMOHMPOBAHMS
B HOBOM peruMoHanbHOM nacca-
upckom camonete RRl 3AO0
«paxpaHckne camonetol Cyxo-
ro» 6yaeT M3roToBneHa M3 crnnaea
B-1341.

N3 poknaga O COCTOSIHUM OK-
py»atouiei npupoaHOn cpepbl
Poccuiickoit MPepepaumn cnepyer,
4YTO ¢ aBTOMOBMUMbHBIMK BbIXnona-
MM B aTmocdepy 6bino Bbibpo-
weHo 12 MNH T NPOAYKTOB cropa-
Hus Tonnuea (okcupa yrnepopa,
yrneBofopoaa, AMOKCMAa asoTa).
Cutyaums 6ypeTt yxypwartbcs, no-
Ka Ha OTe4YeCTBEHHOM pPblHKE [O-
MUHUPYIOLLEE MNONOXEeHUe He 3aK-
MYT aBTOMOBMNM, COOTBETCTBYIO-
wMe eBponenckum TpeboBaHMAM.

B cBsi3u ¢ 3tTuM Heobxopmmo
CHMXXATb MaCCy MaLllUH, 0onsa Ko-
TOPOX B MOBLILEHWMM TOMMUBHOM
aKTMBHOCTM  MOXeT  [JOCTMrath
45%. [obutbcs 3toro, ucnonbays
TPaAMUMOHHbIE  MaTepuanbl, He
npepcrasnsercs BO3MOMXHbIM.
MoaTomy Ha nepsblii NnaH BblgBU-
raetcs anloMMHMI, KaK anbTepHa-
TMBA cTanu.

CHuKeHne Maccbl  3a  cuveT
NPUMMEHEHUS antoMMHUEBDIX Ccrna-
BOB B3aMEH CTanu, KOTOPOE MO-
weT coctaButb okono 120 kr Ha
nerkosoi asTomobuns, gns 10
MnH aBToMobunei npu exerop-
Hom cpepgHem npobere 15 Tbic.
KM obecneynT 3KOHOMMIO B pas-
mepe 982 MnH n roptoyero, 4To
TPAHCOPMMUPYETCS B CHMXKEHME
soipgenerns CO, B aTtmocdepy Ha
2,3 MIH T exerogHo.

Octpoii npobnemon ssnsetcs
yTunusaums BbllLIEALIMX M3 CTPOS
aBTomobunen, KOTOpbIMM 3axnam-
nsalOTCA ropopcKue pABOPbl, nap-
KoBas 30Ha, Bopoembl. EBponeit-
CKMM 3aKOHOJATEeNbCTBOM MNpefy-
CManMBaeTCH, 4YTO B KOHCprKLtMM
aBTomobunen pons Heucnonb3sye-
MBbIX I'IOBTOpHO MaTepHaﬂOB
nomkHa cHusuteca K 2015 r. go
5%. Mpu atom o6s3aHHOCTb yTH-
nu3aumn asTomobunen sBosnaraet-
CS Ha MX NPOM3BOAMUTENEN.

Hanpumep, no paHHbIM dup-
mbl Audi, n3 38 kr asTomobunb-
HbIX OTMMBOK MOMHOCTbIO MCMONb-
3yetcs nosTtopHo 34 kr. Ons no-
BblleHMS 3DDEKTUBHOCTM nepe-
paboTKM cKpana M YyMeHbLUEHMs
BpeAHbIX BbIBPOCOB MNpM nnaske
pa3paboTaHbl cneumanbHble nna-
BUMbHbIE arperarbl.

Bospocwmuit B nocnepgHue rogbi
MHTEPEC K MPMMEHEHMUIO aniomMu-
HUEBbIX cnnasosB B Ha3eMHbIX
TPAHCMNOPTHbIX CPEACTBaX CBA3aH
[+ KOMMNEeKCoOM nx UEeHHbIX
csoiicte. B aBToMo6unbHOM npo-
MbBIWLNEHHOCTU B HacTosuwee Bpe-
M$ B KA4YecTBE OCHOBHOro mare-
puana, Ucnonb3yemoro Ans Ky3o-
BOB asTomobuns, cnyxart dep-
puTHble  cTanu. Mexay Tem
M3BECTHbl anlOMHWHWEBbIE CMNaBbl,
nonycabpukaTtbl M3 KOTOPbIX He
yCTynaloT Mo MNPOYHOCTM 3TUM
cTansm.

ABTOMOBMNbHBIE UPMBI, Ne-
penas Ha KOHLUENuUMio MOAYINbHO-
ro npOeKTMpOBaHMﬂ, NMPHUHATYIO
paHee aBMAaKOCMMYECKMM  KOM-
NNEKCOM, pPaccyuTbiBaloT 3ddek-
TMBHO MCMONb30BaTb MNPEeUMyLLLe-
CTBAa AalrtOMMUHHMEBDLIX CMNJ1aBOB nMNe-
pen cTanbio — MOHMXEHHYIO Mou-
™ B 3 pa3a NMOTHOCTb, BbICOKYIO
KOPPO3MOHHYIO CTOMKOCTb, BO3-
MOXHOCTb BbICOKOM CTENeHu ero
ytmnmsaumn (go 85—95%). Mo-
3TOMY MOJXHO CMENo YTBEPXK-
pate, 4to y cnnaea B-1341 —
6onblwoe Gypyuiee.

YMNO  WCKIIOYMTENbHO 60nbluoe
3Ha4eHne. Ocobyto ponb B Npo-—
MbILUSIEHHOCTU WUrpaeT MarHum u
€ero cnnasbl.

MpousBoacTBO OTNMBOK B pa-—
30Bble (POpPMbI M3 MecHaHO—-Tn—
HucTbIX cmecen (MIFC) asnseTcs
Hanbonee pacnpocTpaHeHHbIM
TEXHONOINYEeCKUM MNpOLeCcCoM B
Halen cTtpaHe. AHanu3 TeHOeH—
Ui pasBuUTUSE MUPOBOIO NUTEN—
HOro NpPoWM3BOACTBA CBUAETENb—
CTBYeT O TOM, 4TO TexHoJsiormum c
npumeHennem TIC  ocTtaHyTCa
OOMUHVPYIOWMMKU 1 B 0603PUMOM
GynyLem.

3HayeHne marHusi u ero cnna—
BOB BO3pacTaeT U3 roga B rog.
OpHako psag ux cneumduryeckmnx
0cobeHHOCTEN co3aatoT onpege—
JIeHHble TPYAHOCTY Npy NpoBeae—
HWM TEXHOJIOTMYECKMX MPOLEeCccoB
B NPOW3BOACTBE MarHNMEBOro nn—
TbA.

PacnnaBneHHbIn MarHuii n ero
cnnaebl 0651a4a0T 60/IbLLON BOC—
NPUMMYUBOCTBIO K BNlare u nerko
OKMCNSIIOTCS KNCMOPOAOM BO34Yy—
xa. N3-3a nx manoro ygenbHoro
Beca 3aTpygHeHO 3anofiHeHue
¢opm Npu oTNMBKE AeTanen. Atn
ABNEHNS 0CO6EHHO 3aMEeTHO Mpo—
SIBNAOTCA B NPOW3BOACTBE Mar—
Huesoro nuTbs B MNIFC. Pacnnas-
NEHHbIA MarHnum n ero cnnasbl
B3aVIMOAENCTBYIOT C KMCNOPOAOM
BO3AyXa, HaXoA4ALWMMCS B NOIOC—
TV POpPMbI, @ TaKXe C KUCOpPOo-—
OOM BOAbl, cofepXauwencs B
nrc.

C uenblo npefoxpaHeHns mar—
HWSI U ero cniaBoB OT OKUCNEHUS
1 3aropaHns B NpoLecce OT/IMBKU
petane B MIC wupokoe pac—
npocTpaHeHne B psge CTpaH no-
nyynnn pTopucTble MHrMOUTOPSI,
KOTOpble COBMECTHO C 60poco-—
Aep>XalumMmn coeanHEeHNAMN BBO—
asatca B konudectse 5—10% no
Becy OT (DOPMOBOYHOW CMecw.
®dTopuctas npucagka  Hawna
npUMEHeHne B  MPOU3BOACTBE
MarHMeBoOro nnTbA U Ha 3aBoax
CCCP.

3awywan marHuii u ero cnna—
Bbl OT OKUCIIEHUSI 1 BO3ropaHus,
ToprCcTan npucagka npv sanve—
Ke meTanna B ¢opmy pasnara—
nacb C BblJ€NIEHNEM TOKCUYHbIX
rasoB W NapoB, CUJIbHO JeNCTBYy—
IOWKMX Ha 340pOoBbe paboumx nu—
TelHbIX UexoB. BcnepcTeue aToro
B 1970-e rogpl 6bina paspabota—
Ha npucagka BM, koTtopas B Ha—
cTosILiee BpEMS HE MPOVU3BOANTCA
13-3a MnpeKkpaweHusi nponssoa—
CTBa B Hallen cTpaHe OZHOro u3
€€ KOMMOHEHTOB.

B nocnepgHee Bpems B8 BUAMe
paspaboTaHa W NpUMEHsieTcs B
NPOMBILLIEHHOCTM 3awmTHas
npucagka BM-Y. Ee coctaB
yOOBNETBOPUTENBbHO  3awmwaeTt
OT OKWUCMEHUsi U BO3ropaHust nu-—
Tble feTanu u3 MarHmeBbIX cria—
BOB B npouecce nx nutbs B MNIC.

C uenbio yny4lleHns TexHO—
JIOTMYECKMX CBOWCTB U moacTpa-—
XOBKW 6€3anbTepHaTUBHOIO Npo—
M3BOACTBA 3alMTHOW NpuUcagKu
OAHOro cocTaBa NPOBEAEH NOUCK
HOBbIX KOMMOHEHTOB W COCTaBOB
NPOTMBOMNPUrapHbIX NPUCan0YHbIX
maTtepuanoB. B pesynbtate aTon
paboTbl 6bIM pa3paboTaHbl 1 pe—
KOMEHA0BaHbl HOBblE KOMMOHEH—
Tbl NPOTUBONPUrapHbIX MaTtepna—
NnOoB.

lMpn BbLIGOPE KOMMOHEHTOB
npucagoYHbIX MaTepuasnos aBTo—
pbl paboTbl PYKOBOACTBOBAaNMCH
X (OUINKO—XUMUHECKMMWN CBON—
CcTBaMu, CTOMMOCTBIO U OTEYeCcT—
BEHHbIM CbipbeM. OCHOBHbIMU Xa—
pakTepucTukamu,  onpegensito—
LMW NPUrOAHOCTb KOMMOHEHTOB
ONA npyMcagoYHbIX MaTepuanos B
Mrc, ssnswTca Temnepatypa
nnasneHus, Temnepartypa pasno-
>KeHusi, obpasyloume BellecTBa
Npu pasno>XeHU KOMMOHEHTOB 1
npegoTBpalleHne BO3rOpaHus B
npouecce 3anveku MNIC xnakumm
MarHmeBbiMU pacnnaBsamu.

BonbwunHcTBO BblOpaHHbIX
KOMMOHEHTOB NpUCafoYHbIX Ma-—
Tepvanos, pasnarasicb, Bblensi—
10T 3awmTHble radbl CO,, NHs;, SO,
NN XUMUYECKWN B3aUMOLENCTBY—
10T C KpWUCTannuasylowencs no-
BEPXHOCTbIO OT/MBOK, 3TUM 3a—
LMLLAIOT UX OT OKUCNEHNS N BO3—
ropaHus.

BonblwmnHcTBO peKkoMeHpo—
BaHHbIX KOMMOHEHTOB npucaano4y—
HbIX MaTepuanoB He coaepXar
KPUCTaNNM3aLUMoHHY0 BOAY, YTO
cnocobCTBYET MOJSYYEHUIO Kaye—
CTBEHHbIX OT/IMBOK 6€3 noBepx-—
HOCTHbIX AedeKTOB (OKMCOB,
LINAKoB U T. A4.).

Ha onbITHOM y4acTke naéopa-—
Topum B BMIAAMe 6bInn n3rotoB-—
nexbl MNIFC ¢ HoBbIMKM cocTaBamu
NPOTMBOMPUrapHOro  npucagoy-—
Horo matepuana. [lpoBeaeHbl
nnaeku. N3 TNIFC B nuTenHOM Liexe
BWAMa nsrotasnusanmcb hpopmbl
ONA VX 3anNMBKU XXUAKUM Mar—
HMEBbIM pacniaBoOM CUCTEMbI
Mg—Al—Zn (cnnas BMJ118).

Wcecnepgosanune 3aLUTHBIX
CBOWCTB  HOBbIX MPUCAA0YHBIX
maTepvanoB MpOBOAMSIOCH NpU
3anMBKe KMOKOro MarHueBoro
pacnnasa B hopmMy C Lenbio 06—
Hapy>KeHUsi OKNCNSIEMOCTM 1 BO3—
ropaemocTu cnnasa. OcMoTp no-—
Kasan: obpasLibl roAHble, NoBEepX—
HOCTb rnajKkas, CnefoB ropeHns un
3acopoB HeT.

MpvMeHeHWe HOBbIX MPOTUBO—
npurapHbIX nNpucafo4HbIX Marte-—
pvanoB no3BonMT nony4atb 60—
nee Ka4eCTBEHHOE NNTbE MarHu—
€BbIX CNNaBoOB AN AeTanen BHy—
TPeHHero Habopa nnaHepa.
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NcnbiTaTenbHble CTaHUMM
B 60opbbe C Koppo3nen

onekrpoxumun uM. A.H.Opym-

knHa PAH wumeer 60-aeTHUM
OIBIT PabOoTHI IO Pa3HBIM IPOOAe-
MaM Koppo3aun. Cpa3y IocAe OKOH-
yaHusg BTopolt MUPOBOI BOWHBHI,
KOTA@ HauaAl BOCCTQHaBAMBATH
PaspylIeHHbIA POCCUICKUM IPO-
MBIIIACHHBIM IOTEHIMaA, BO3HUK-
Aa ocTpasi NMpakThdecKas HeobXo-
AUMOCTBD B OIIeHKax KOPPO3WOHHOMN
CTOMKOCTH MaTepHanroB, 3ddek-
TUBHOCTH METOAOB 3alllUTHI, CPO-
KOB CAY>KOBI UBAEAUN B PA3AMYHBIX
YCAOBHUSIX OKCIIAyaTallMM. OTa He-
06X0AUMOCTb OOYCAOBUAQ OpraHU-
3aIIyIO B Halllel CTpaHe IIepBOM ce-
TH KOPPO3UOHHBIX UCIIBITaTEABHBIX
CTaHIIUH!.

I'lo uHHUIATUBE YAeHa-Koppec-
noupenta AH CCCP T'.B.AkuMoBa
— TOTAQIIHEr0 AUPEKTOpa WHCTHU-

a (pusnyeckol XUMHUU — B
1947—1948 rr. 6BIAA CO3AAHA CETh
craaiuit MOX AH CCCP. B me
BxoAMAa CeBepHas IPUMOPCKast Ha
KoABCKOM TTOAyOCTpOBe Ha ToGe-
peskbe BapenrieBa Mopst (AarbHue
3eaennel, 130 kM ot MypMaHCKa)
— JKCTPEeMaAbHO YMEPEeHHBIN (XO-
AOAHBIM) KAMMAT, MOCKOBCKas
(roro-3amnap MOCKBBI) — ropopcKas
atMocdepa, 3BeHuropoackas (Ilo-
peube, 60 KM OT MOCKBBI) — CeAb-
ckast atMocdepa, Ha HepHOM Mope
AelicTBOBara baTymckas mpumop-
ckas (¢ 1990-x ToAOB IPUHAANEIKUT
I'py3un) — cyOTpOnUYeCKUU KAU-
maT. C 1973 r. Hauara A€HCTBOBATh
AAAbHEBOCTOUHASI NIPUMOpPCKast (T.
BArapMBOCTOK) —  yMepeHHBIA
BA@KHBIN KAWMAT.

IMeHHO C HayaAOM g:)y'HKLII/IO-
HUPOBAHUS CETU CTAHIIUN B UHCTH-
TyTe CTaAM WHTEHCHUBHO pa3BU-
BaTbCS MCCAEAOBAHUSI KOPPO3UOH-
HOM CTOMKOCTH MaTepHarOB B aT-
Mocdepe, IouBe, B Mope,
YCKOpPEHHBIE U HATypPHO-YCKOPEH-
HBI€ UCIIBITAHUS.

Haumnass c¢ 1950-x rOpAOB Ha
CTAHIUSX BBIIOAHSIAMCE, @ B PSIAE
CAy4YaeB U ceryac elre IIpOoAOAKa-
IOTCsT PabOTHI AAS Pa3HBIX OTpac-
A€l IPOMBIIIAEHHOCTH. 3aKa34yu-
KaMy paboT BBICTYIIAAW TaKue
npeanpusTs, kKak BUAM, BUIAC,
'K HI'L] KB «Canator», 13 I'ocHU-
NOPAT MO, HUUI padur, HITO
«Kommosur», 'aaBATtoMm, ILIHWU
«[Tpomereri», HITIO AsTOBA3,
HITO «Aakokpacnokpertue», HVN
TIOAITMITHUKOBOY ITPOMBIIIAEHHOC-
1, IJTHWW TonAuBHOM anmapaTy-
PBELUAD.

B unTepecax MuUHOOOPOHEI Ha
craniussx 6oaee 20 AeT BBITIOAHS-
auce HMIOKP 1o Teme «Peseps» ¢
yueToM OCOOEHHOCTel 3KCIIAyaTa-
nuu 1 xpaHeHus BBT Bcex popoB u
BUAOB BOMCK. OTU PabOTHI MO3BO-
AUAU  CYIIECTBEHHO YBEAWYUTH
CPOKH 9KCIIAYaTalluy BOGHHOM TeX-
HUKWA U OGOPYAOBaHMUS, IOBBICUTH
UX COXPaHSIEeMOCTb M HaAEKHOCTb.

Cers crannuit UOXO PAH yua-
CTBOBaAa BO MHOTHX MEXKAYHApOA-
HBIX NPOrpaMMax HAaTYPHBIX KAU-
MaTHUYEeCKUX HCIBITaHUN Ha aTMO-
cepHyI0 KOPPO3MIO Pa3AMUHBIX
METAAAOB, CIIAGBOB, IIOAMMEPOB,
MeTaMMUEeCKUX U HeMeTaraudec-

"HCTHTyT (PU3UYECKON XUMUU U

MHcTuTyTa dbr3myeckon
XMMHUKU U 3MEKTPOXMMMM
um. A.H.®pymkuHa PAH

HauanbHuk cekTtopa

Metp Crpekanos

KUX HOKPBITUY U Ap. (IPOrPaMMbL
ISOCORRAG, Espomneiickou OKoO-
"HoMmuueckor Kommccuu OOH, EB-
pomeab, EBpompamop, B ABYCTO-
POHHHUX HAy4HBIX I[IpOrpaMMax C
Bretnamom, Ky6oit, Muaued, Ye-
xuel, Benrpueli, boarapuei, I'ep-
manuelt, [loaburedt, LlIBeruert).

CraHIUM COCTaBHOM YaCTBHIO
BXOAMAT B €AMHYIO MEKBEAOMCTBEH-
HYIO CeTb reo(PU3MYeCKUX IIOAUTO-
HOB Poccuiickoit Depeparuu, co-
3AABAEMYIO B COOTBETCTBHM C AuW-
pekruBor «O npumeHenuu Pepe-
PaABHOro 3aKOHa «O TEXHUYECKOM
PeryAMpOBaHHH B IIeASIX obecrieye-
HUS 0Oe30IacHOM JKCIIAyaTalluyi
CAOJKHBIX CHCTEM B reodusudec-
KHUX CpeAax».

OCHOBHBIM Hay4YHBIM HarpaB-
AeHHeM paboT Ha CTAHIUAX B OAU-
SKaWIIe TOABI OCTaHeTCsl H3yde-
HUe IIPOLIeCCOB aTMOC(epHOM KOp-
PO3UM METaAAOB, CTApEHUs ITOAU-
MEpHBIX MaTepPHAAOB, WU3bICKAHUE
BBEICOKOA((EKTUBHBIX METOAOB
NIPOTUBOKOPPO3WOHHON  3allUTHI,
MIPOTPECCUBHBIX CIIOCOGOB KOHCEP-
BaIlM¥  MalIuH, OOOpPyAOBAHMS,
NIprGOPOB U 3allacHBIX YacTeH, pas-
paboTKa MaTeMaTHYeCKUX IIPeA-
CKa3aTeAbHBIX MOAEAeN KOPPO3HH,
KapTorpagupoBaHie KOPPO3UBHO-
cTr aTMocepsl Ha Pa3HBIX TepPU-
TOPUSX 3€MHOIO Iapa, CO3paHUe
0a3bl AQHHBIX 110 KOPPO3MOHHOM
CTOMKOCTH METAAAOB U CIIAABOB B
Pa3AUYHEBIX TeorpauuecKuX peru-
OHaX, 6a3bl AQHHBIX II0 3aITUTHBIM
CBOWCTBaM ITOKPBITHHN.

YuuThIBas HaAWYUEe UCIIBITa-
TEABHON 0a3bl, OOABIIOTO OIBITa
paboThl B 00AACTH KOPPO3UH, UMe-
FOILIErOCsT KOAMEKTHUBA BBICOKOKBA-
AM(DUIPOBAHHBEIX  COTPYAHHUKOB
NOXS PAH obparnacs B Depe-
paArbHOE areHTCTBO IO TeXHHUYeC-
KOMY PEryAupOBaHHUIO U METPOAO-
TUM C IIPOCBLOOU O(UITMAABHO aK-
KPEAUTOBATh €r0 B KayecTBe TeX-
HUYECKHU KOMIIETEHTHOTO u
He3aBUCUMOTO  VcubITaTeAbHOTO
IIeHTPa KOPPO3UOHHOM CTOMKOCTH,
B COCTaB KOTOPOT'O BXOAUT M AGUCT-
ByIOIasl CeTh KAMMATUUEeCKUX HC-
TIBITaTEABHBIX CTaHIUH. AKKpeAu-
Tanus OblAa ToaydeHa oT Depe-
PaABLHOTO areHTCTBA B (heBpare
2006 r.

Craunuu MOXD PAH BHecAn
CYyIIeCTBEHHBI BKAGA B U3y4eHUe
KOPPO3WOHHOTO IIOBEACHUST MaTe-
PUanoB B pa3HBIX KAUMAaTaX, B pas-
paboTKy TeopuUu aTMOCHEPHOMH,
TIOA3EMHOM, MOPCKOM KOpPPO3UK
METaAAOB, Pa3pabOTKy HOBBIX dAe-
KTPOXUMHUYECKUX METOAOB 3allIUThI
TIOA3EMHBIX ¥ MOPCKHX COOpYJKe-
HUM, HOBBIX M3OASIIMOHHBIX MaTe-
PpHano0B, B pellieHre MHOTUX KOPPO-
3WOHHBIX IIPOOGAEM, IIOCTaBACHHBIX
MIPOMBIIIACHHBIMU  [TPEATPHUSITHSI-
MU Pa3AUYHBIX BEAOMCTB.

3anHTepeCOBAaHHBIM OpraHu3a-
OHSM CO CBOMMU NIPEANOKEHUSIMU
CAeAyeT ofpallaThCsi MO aApecy:
119991, Mocksa I'CII-1, AeHuH-
ckuit mpocmekt, 31. MOXS PAH.
Ten.: (495) 955-4601 (KaHLEASPUSI).
®Dakc: 952-5308. E-mail:
tsiv@,phvche.ac.ru.

Ba<HOCTb MCMbITaHNA

\

6-a MexxgyHapoaHas BbiCTaBKa
M Hay4YHas KoHepeHLus

no rugpoasunayum
«F'nppoasnacanoH-2006»

BO3[ENCTBMIO COBMECTHOIO BIIMSIHUS CTaTMyec-

B MPMPOAHbIX Cpedax

(OxkoHuanne. Hauyano Ha 1-# c1p.)

OHM  IKCMOHMPOBANMCL B TEMIOM BNAXHOM,
YMEPEHHOM M TPOMMYECKOM KIMMAaTe B CBO-
60,IJ,HOM U CTatTnM4yecku Hal'lpﬂ)KeHHOM cocTtos-
HUM.

B 6onblmnHcTBE Cny4YaeB, KaK BbISICHUNOCH,
OMacHOCTb  MPEACTaBNAOT  HEKayecTBEHHble
MKM, u3rotosneHHble ¢ HapyLUEHMEM TEXHOMO-
rmn (OTKNOHEHME OT TemMnepaTypHoOro u Bpe-
MEHHOro pexuma (OPMOBaHMS, MNpepbiBaHUe
npouecca (POPMOBAHMS, HEKayeCTBEHHble MC-
XOfHbIE KOMMOHEHTbI W [PYrMe HapyLlleHWs).

MexaHuueckne ceoicTea gaHHbix NMKM B mc-
XOOHOM COCTOSIHMKU B 60]'IbLIJMHCTBe Cﬂy“laeB
COOTBETCTBYIOT TPEBOBaHUSM TEXHMUECKUX YC-
nosuit. Ho yxe uyepes 1—2 ropa npebbiBaHus
B KMMMAaTMYECKMX YCMOBMSIX M3-3a 3Ha4YMUTElNb-
HOTO CHMXXEHWUS [edOPMaLUOHHO-MPOYHOCT-
HbIX MOKa3aTenen TaKoW MaTepuan MOXeT OKa-
3aTbCs MPUYMHON MOBPEXAEHUS UK paspylle-
HUsi KOHCTpyKumun. OcobeHHo — npu makcu-
ManbHOM TemnepaTtype 3Kchnyatauuu.

B coBpemeHHbIX YCnoBMSX BepPOSTHOCTbL
BHeppeHue HekadectBeHHbix [MKM B cocras
MOTC kpaiHe BbICOKa elie U MOTOMY, YTO Mo-
cne pacnaga CCCP B 3HauMTenbHoOM cTenexu
M3MEHMUNUCb MCTOYHMKMU CbiPbsi AN MPOM3BOL-
cTBa pas3nuuHbix knaccos [KM. A, cneposa-
TENbHO, [la)Ke paHee XOPOLUO M3Yy4YeHHble Ma-
Tepl'ia]'lbl, C TOYKM 3peHM$I nx CTapeHMfI nopg
BOSAeﬁCTBMeM COBOKYI’IHOCTH KNMMMAaTU4YEeCKHnX "
3KCMNyaTaLMOHHbIX (PAaKTOPOB, MO CBOEM CyTH
ABNAIOTCS HOBbIMM.

Mpobnema oueHkn croikoctn NMKM k BO3-
LENCTBUIO NMPMPOAHBIX CPEf, aKTyanbHa ewe mu
NOTOMY, 4YTO B HAacTosLLLEe BPEMSs MOMHOLEH-
Hble ucnbiTaHus NKM B pasnuuHbix KnumaTtuye-
CKMX 30Hax MpaKkTuyecku He nposopgstcs. lMpe-
KpauwieHbl ucnbitaHns NMKM u Ha cToikocTb K

KHUX MeXaHHUYEeCKHUX Harpy30K U KNMMATHUYECKUX
dakTopoB. A MmeloLascs Mo 3TOMy MoBoAy
MH OPMaLMs XxapaKTepusyeT CBOWCTBA He3Ha-
untenbHoro konuuectsa KM, unsrotosneHHbix
ewe B cepeannHe 80-x ropos.

Takxe He NMpPoBOASTCS MCMbITAHUS M NpPaK-
TMYECKM OTCYTCTBYeT MH(OPMAaLMS O BAUSHUM
OMHAMMUYECKMX  MexaHnyecknx (UMKnuYeckux)
HarpysoK, a TaKXe APYrux 3KCMNyaTauMoHHbIX
Harpy3oK (TennoBbIX, KOPPO3UOHHBIX U APYI1X)
Ha cBoicTBa NKM npu crapeHun B npupopHbix
cpepax. B 1o ke Bpems, ucxons U3 noHMMaHus
MEXaHU3MOB fAerpajaulu CBOMCTB KOMMO3ULM-
OHHbIX MaTepMuanoB NpM 3KCNnyaTauuu B Kin-
MaTUYECKMX YCMOBHUSIX, CriefyeT OXupaTb, Ha-
nPUMMeEpP, Y4TO OMHAMMYECKME MEXaHMYeCcKMe Ha-
rpy3KM MO CTEMEHM BRMSAHMSA OKa)KyTcs Gonee
arpeccuBHbIM (PaKTOPOM, HEXKEMNM CTAaTMHECKHE.

Onupasice Ha pesynbTaTel yHAaMeEHTanb-
HbIX M NpuKnagHbix nccnegosanunn MKM, a Tak-
e MUCXoAs M3 MaTepuanoBefyYecKMX OCHOB
NPefoTBPALLEHMS MMM NOKanNU3auuu npexage-
BPEMEHHOrO PaspyLlUeHWii MaTtepuanos M 3KO-
HOMMUECKON uenecoobpasHocTn, obecnedeHue
6esonactoctn MOTC npwu skcnnyatauuu unu
XPaHeHMM B MNPMPOAHBIX CPefax BO3MOXHO
npu peLueHnn Creaylowmx 3apaud:

— pa3paboTka M BHeApPEHUs [OMNONMHUTENb-
HbIX NoKasatenen oueHkn croikoctn KM Kk
BO3AENCTBMIO MPMPOJHbLIX CPep Ha CTaguu M3-
rotoeneHus KoHctpykumui us MKM, 1. e. npwu
BXOQHOM KOHTpone;

— npoBefeHne PecypcHbIX MWCMbITaHWA
BaXXHEMLUMX 3NEMEHTOB KOHCTPyKuui u3 MKM,
T. €. 0cOBO OTBETCTBEHHbIX MMM HECYLLMX MaTe-
pvanos, petanei, y3noB, COEAMHEHMM, KOHCT-
PYKUMI MAK UX Moaenen u APYrux 311e€MeHTOB,
npM €AMHUMYHOM OTKase MNM MpeXpaeBpemMeH-
HOM Pa3pyLUEHWM KOTOPbIX CTAHOBMTCS HEBO3-
MOXHbIM 6e3onacHoe unM panbHelwee npu-
MeHeHue no cBoemy HasHauenuio MOTC B ue-
nom.

OcHoBOM MHpopmaunoHHoi 6a3sbl B npo-
Lecce pecypcHbIX MCMbITaHUN BaKHEMLIMX 3ne-
MEHTOB KOHCTpyKuui u3 MKM B npupopHbix
cpepgax npuM OQHOBPEMEHHOM BO3AENCTBUM

3KCMNyaTauMOHHbIX (DAaKTOPOB SBASIIOTCS M3-
MEHSsIIoLLMeCcs BO BPEMEHM MapaMeTpbl Hanps-
EHHO-A,Ee(POPMUPOBAHHOIO W TEXHMYECKOro
COCTOSIHMS 3TMX 3NEMEHTOB. D(PPEKTUBHOCTD
PECYPCHBIX MCMbITAHWIA BaXKHEHLLIMX IEMEHTOB
koHcTpykumi 3 NMKM onpepensiowmm obpa-
30M 3aBMCMT OT TOTO, HAaCKONbKO TOYHO onpe-
feneHbl  onacHble obnacTM  KOHCTPYKUMH,
YPOBHM HanpseHui u pedopmaulii B 3TMX
obnactsax, a Takxe TemMnepaTypHble, BPeMeH-
Hble U Apyrue pexumbl akcnnyataumun MOTC.
MMeHHO Takue ucnbiTaHus nossonst Hambonee
MOMHO OLEHUTb BO3MOXHOCTbL 6GesonacHoro
npumeHernns NMKM e MOTC.

OpHako B HacTosiLiee Bpems Ans nposepge-
HUSl PECYPCHbIX MUCMbITAHUMA M MONYyYEHUS COOT-
BeTCTBYIOWEN MHKDOPMAaLMUM OTCYTCTBYET Hayu-
HO obocHOBaHHasi HOPMAaTMBHO-MeETOAMYECKAs
6asa. [Ins ee pa3paboTku u nposegeHns pe-
CYPCHbIX MCMbITAHUM BaX»XHEMLIMX 3NEMEHTOB
KkoHcTpyKumit 13 KM Haunyuwum obpasom
COOTBETCTBYIOT KIIMMaTUYECKNE MCMnbiTaTeNbHbIe
CTaHUMK, [PAacronioXeHHble B KIMMAaTMYECKMX
paﬁOHaX C TennbiM BMaxXHbIM, YMepeHHbIM
KITMMaTOM C MSITKOM 3MMOM, YMEPEHHbIM U XO-
NOOHBIM KITMMATOM.

BbiBpaHHble KAMMaTUYeCcKue paioHbl He
TOMbLKO MO3BOMST Y4YECTb YCMOBMS M TWMbl aT-
mocdep, XapaKTepHble MPAaKTMYECKH AN BCEM
Tepputopun Poccumn, Ho u otpaboTath meTopbl
3KCTPAMonsuMM BO3AEHCTBMS  KIMMATMHECKMX
haKTOPOB Ha BaKHeHLUME 3NIEMEHTbl KOHCTPYK-
umnit u3 NMKM Ha Gonee arpeccuBHble KNMMaTH-
Yeckue ycnosusi (Hanpumep, TPOMMUUYECKUHA Kin-
mar).

CdopmupoBaHHas HOpPMaTUBHO-MeToaMue-
ckas 6asa pecypcHbIX MCMbITaHWA MoXeT 6biTb
BKIIlOYEHAa B TEXHMYECKMN pPErnameHT. DTo Mnos-
BonuT paspabortunkam MNTOC perynspHo nony-
4aTb M MOMONHATL MHMOPMALMIO O MoKasaTe-
nsx BecoBoM 3pPEeKTMBHOCTH, pecypce U Ha-
[EXKHOCTM BaXKHEWLUMX 3SMEMEHTOB KOHCTPYK-
umit u3 MKM. A Takyke obecrneunt nposepeHue
PECYPCHbIX MCMbITAHWMIA U NONyYeHHne yKa3aHHOM
MHGOpMaLMKM 3a cyeT npowussoputenen (no-
CTaBWMKOB) MmaTtepuanoe wu wusgenun [NTOC.

HauvanbHuk
B2TL, BUAM, K.T.H.
BayecnaB KacbkoB

Bepvnnuin — npo4HbIi, TBEP-
ObIA N XKECTKUN, XXapo— N KOPpPO—
3MOHHOCTOMKM  meTann. Ero
NAOTHOCTb NWLWb HE3HAYNTENbHO
npeBbIaeT MAOTHOCTb MarHust u
3HauNUTENIbHO (Ha TpeTb) HUXe
NAOTHOCTM aSIlOMUHUSA — «Kpbl—
natoro metanna». MNpu 3TOM Yy
Hero OrpoMHOe MPEeBOCXOACTBO
Haj 3TUMKW MeTannamu no Tem-—
nepaTtype nnaBfieHUsi, YTO MO3—
BONSieT MCMonb3oBaTb 6epunnui
B KOHCTPYKLUWMAX, paboTalowmx B
YyCnoBuAxX Bbille TOYKW naBne—
HUA antoMuHnA no4Tn B 1,8 pasa.
A No Becy KOHCTPyKUuM 13 6e-—
punnua Ha 50—55% nerye KOH-
CTPYKUWA U3 anioMUHUS NPU CO—
XPaHEHUN MPOYHOCTHbLIX CBOMCTB.

Mogaynb ynpyroctu y 6epun-—
NnA Bblle, YeM y cTann n TUTaHa,
anoMUHNA U MarHma. A Takow
BaXXHbI NapameTp, Kak OTHoLe—
HVe MOAYNS YNPYrocTh K NiOTHO—
CTW, — HanbOmNbLUUA Cpefn BCex
meTannos [lepuogndeckon cuc—
Tembl 3nemeHToB MeHaeneesa.
VIMEHHO 3TO CBOWCTBO MNO3BOSIUIIO
6epunnnio 3aHATb MEeCTO TUTaHa
B HEKOTOPbIX KOHCTPYKLMSIX.

YucTtbll  6epunnuin - o4eHb
TBEpA — MM MOXHO pe3aTb CTEK—
no. Co4eTtaHme mManomn naoTHOCTU
€ 60MbLLOW XXECTKOCTbio obecne—
ynBaeT 6OSbLLYIO CKOPOCTb pac—
NPOCTPaHeHNs1 B HeM 3ByKa —
12 600 m/ceK, 4TO NPUMEPHO B 2,5
pasa Bblwe, 4YeM B cTanu. U nme—
eT 60nblloe 3HAYeHWe npu npu-
MEHEHUN H6epunnMsa B HEKOTOPbIX
obracTsx akycTuku. Bec Topmo3-—
Horo 6epunnuneBoro Avcka c yr—
nepogHbIMM Haknagkamm B 2,5
pasa MeHbLue CTaslbHbIX (Norno-—
aeT Ha eauHMLy Beca B 4 pasa
60nbLUe TENJIOBON 3HEPrUM, Hem
cTanb).

Mo cpaBHeHuo C ApyruMu
NErknMn afieMeHTamMmm — Takumu,
Kak antoMuUHWIA, 60p 1 MarHun, —
6epunnuii obnagaeT HambonbLUen
TennoTon o6pa3oBaHusi, YTO MO—
>XXeT 6blTb UCMOSIb30BAHO MpU ero
ynoTpebneHnn B pakeTHOM Ton-—
nuBe.

Bepunnuin asnseTca cambiM
NErkuMm MeTansoM, KOTOPbIA He
6y[eT 3aMeTHO UCNapaTbCs B Ba—
KYYMHOM npocTpaHcTBe. [lo Ha-—
CTOSILLEr0 BPEMEHW OAHUM U3
Ba>KHEMNLUNX ero NPMMEHEHUA S9B—
NSIeTCA UCNONb30BaHNe B KOHCT—
PYKUMSAX PEHTTEHOBCKMX OKOH,
ONsi KOTOPbIX OH OKa3blBaeTcs
ngeanbHblM, 4YTO OOBSCHSAETCS
NpO3payHOCTbIO €ro K 3N1eKTPOo—
MarHUTHOMY U3nydeHuto. MpoHn—
LaeMocTb AN PEHTFeHOBCKMX
nyyen y 6epunnua B 17 pas
601bLUE, YEM Y aNIOMUHUS.

LLnpokoe npumeHeHne 6Ge-
pPUNIMA HaxoAWUT B aTOMHOM Npo—
MbILIEHHOCTN, FAe UCTONb3YT—
CA ero 4YpesBbl4alHO Manoe no-—
nepe4vHoe ceyeHve 3axsaTa (B 20
pa3s MeHbLUe, YeM Y LMPKOHUS) 1
CMOCOBGHOCTb K 3ameasfieHnto
HENTPOHOB, 06pa3oBaBLUNXCS B
pesynbTaTe SAepHbIX peakuuid.
Mpyyem, BenMuMHa ceyveHns no-—
rnepeYHoro 3axsaTa HEMTPOHOB Y
6epunnus B 50 pa3 MeHbLUe, YEM
y antoMuHus.

Bbino HangeHo u To, 4TO 6e—
pUNNWA UCNyCKaeT HEWTPOHOB B
1,5 pasa 6onble, 4Yem pgpyrve
3/1eMeHTbl. 3TO CBOMUCTBO 06bsAC—
HAETCA ero Manon aToOMHOW Mac—
COMN 1 HebObLWMM 3apsAaoM sapa.

Bepunnuii  mMeHblue  Apyrux
3/IeMEHTOB paccenBaeT MyyoK
NPOTOHOB, YTO MO3BONSIET OCYy—
wecTBnATb 3PPeKTUBHOE MHO—
rokpaTHOe €ero npoxoXaeHue
CKBO3b MWLLEHb B LUMKJIOTPOHE.
[Mpy 3TOM, Kak 1 B gpyrux cnyya—
AX, AONTOXUBYLAA HaBefeHHas
pagvoakTMBHOCTL B 6epunnum
O4eHb mana.

Mpn Bcex BMAax KOPPO3MOH—
HbIX UCMbITAHUWA YCTAHOBEHO,
4YTO nNOBblWEeHNe AOUCNepCHOCTU
nopoliKa npuMBoAnT K HEKOTOpPO—
MYy MOBBILEHNIO KOPPO3UOHHOMN
cTonkoctTn 6Gepunnus. Mpumecn
xenesa, yrnepoga, Meay u kpem—
HUS, codepxalymecs B 6epunnum
B npeAenax NacnopTHbIX AaHHbIX,
He oKasblBaloT BNUSAHUS Ha 00—
YO KOPPO3MOHHYIO CTOMKOCTb
NpPeccoBaHHOro  Menikoamcrnepc—
Horo 6epunnus.

Co3gaHne CnoXHbIX KOHCT—
pykuuin  TpebyeT npuUMeHeHus
60MbLIOr0  KONMMYyecTBa pasHoO—
poAHbIX MaTepuanos, Haxogsa-—
MXca B HenocpefcTBEHHOM
KOHTaKTe, YTO MOXXET NPUBECTM K
BO3HWKHOBEHWIO KOHTaKTHOM
koppo3sun. MiccnepgoBaHusa noka—

Hnkenb Kak

a7lbTE€EPpHATMBA

XpOMY

Bepywun mnH>keHep
Jioammna HaraeBa

B HacTosuiee Bpems B KauecT-
Be TBEpPfAblX, M3HOCOCTOMKMX, >Ka-
pPO- M KOPPO3MOHHOCTOWKMX MO-
KPbITUM B aBMaLMOHHOM, CYy[OCTPO-

3anu, YTOo B KOHCTPYKLUAX C Npu—
MeHeHveM 6epunnus, Heobxoan—
MO CTPEMUTLCS K UCMONB30BAHNIO
MeTannoB M CniaBoB, UMEIOLMX
BONVXKHUIA K 6EPUNNNIO 3NEKTPOS—
HbIA NOTEeHUMan B AaHHbIX yCno-—
BUaX. [ony4eHHble AaHHble 6binn
NPUMEHEHb! MPU KOHCTpynpoBa-—
HAM paMOK OCTeKneHus u3 6e-
punnus.

MpocTenwmnin cnocob 3awmThbl
6epunnus oT 3NEKTPOXMMUYEC—
KON KOppPO3uUM MpU arpeccuBHbIX
cpefax 3ak/o4aeTcs B Co34aHn
Ha ero MOBEPXHOCTW 3alUTHOMN
OKMCHOW MMIEHKM NyTeM XMMU4ec—
KOr0 OKCUAMPOBAaHUSi, aHOANPO—
BaHUS UMW BbICOKOTEMNepaTyp-—
HOrO OKUCTNEHMS.

MccnepgosaHus nokasanu, 4To
XMMUYecKoe oKcuaupoBaHue 6e—
pUNInA He MNpPUBOAUT K CHUXKE-—
HUKO MEXaHU4YecKkmx CBOMCTB. A
AaHHas NoAroToBKa NOBEPXHOCTH
Crnocob6CTBYET Pe3KOMY MOBbILLE—
HUIO afresMn nakoKpaco4yHOro
NOKPbITUSI.

MpepoTBpalleHe OKUCIEHUS
6epunnus nNaccUBHON XPOMaTHOM
NAEeHKON MO3BOMIMNO NPON3BO—
OWUTb TepMoobpaboTKy wusgenwi
13 6epunnusa B neyax ¢ OKUCNuM—
TenbHou aTmMocdepon. 3aluTHble
OEeNCTBNA NacCUBHOM XPOMaTHOW
NNeHKN B OOLEKNMMaTUYECKNX
YCMOBUSIX MPY NOBBILEHHbIX TEM—
nepatypax Mo3BOJSIMIO LUMPOKO
BHEAPUTb JaHHbIA mpouecc Ansi
3aWnTbl OTBETCTBEHHbIX KOHCT—
PYKUMOHHBIX AeTanen u3 6epun—
nUs B aBUaLMOHHO—KOCMUYECKMX
n3Jenusax — Takux, kak TopMosa
(npepoTBpaljaeT BbIGPOC Bpen—
HbIX aspo3onen 6epunnus), sep—
Kana, getanu rmpockona, pamKu
OCTEKINeHWs, nnaTgopmbl, OKHa
PEHTreHOBCKMX annapaTtoB (Kak
9KOJIOrMYECKN YMCTblEe U3genus).

B nocnepgHee Bpems paspabo-
TaHbl HOBbIE TWMbl BLICOKOTEMMNE—
paTypHbIX 3aLMTHO-TEXHOOMM—
YECKMX MOKPbITUN, NpeaHasHa—
YeHHbIX AN 3aluTbl MeTannv-—
YeCkux 3aroToBOK Npwu Harpeese
nepes KOBKOW,  LUTAMMOBKOW,
NPOKaTKOW, MPeccoBaHWEM, Npu
oTXure.

MpoBeneHHbIE UccneaoBaHWs
no 3awmrte 6epunnus oT oKucne—
HUS npu Temnepatypax 750—
1100°C nokpbITUAMKU, DopMUPY—
lowmMMmMess B npoliecce  Harpesa
3aroToBOK, MNO3BOMAWUT cO37aTb
cucTeMy MOKPbLITU ANs npouec—
COB LUTAMMNOBKK, TEPMOO6PaboT—
KW, U30TEPMUYECKON LITAMMOBKM,
npeccosaHus. B HacToswee Bpe—
MS co3fjaHa cucTemMa 3awuTbl
06EKTOB SIEPHON TEXHUKU, pa—
60TaloWmMX NpU BbICOKUX Temne—
paTypax 1 NMosIHOCTbIO YCTPaHSA0—
LL|as ero OKUCNEHVe 1 BblaeneHne
BpeAHbIX AN 340pOBbS ad9po30—
nen 6epunnus.

MpvmeHeHne Gepunnnsa n ero
CNNaBoOB BHOBb LUMPOKO Hayanm
MCMONb30BaTh B  KOHCTPYKLMSIX
KOCMUYECKOW W cneuunanbHon
TEXHUKU, TaKuUX, Kak onTuyeckme
KpynHorabaputHble o6er4eHHble
3epkana (CLUA wusrotasnueaeT
Teneckon JWST u3 18 3epkan
LLIECTNYrosbHOM (hOPMbl — BbICO—
KWe XapaKTepucTuku 6epunnus
no Agedopmaummn n XXecTKocTu Ha
yAENbHYIO eANHULY Macchbl), TOH—
Kne honbru ¢ 3awnTHLIM NOKPbI—
TUEM W NasiHbleé PEHTreHOBCKME
OKHa W3 HKX, PecypcocrnocobHble
getanu n3 6epunnua ons saep-
HO—3HepreTM4ecKnx yCTaHOBOK C
CMCTEMON 3alWThbl, TMPOCKOMU—
Yeckue y3nbl aBTOHOMHbIX HEep—
LMOHanbHbIX CUCTEM CO chneun—
anbHbIMW  MOKPLITUAMK, KOHCT—
pyKUMN N3 6epunus n antoMmHn—
eBO-0epunmeBbIX CMiasoB B
MEXMNMaHeTHbIX aBTOMaTUYECKMX
obbeKkTax u annaparax [AuCTaH—
LIMOHHOTO 30HMpOBaHUsi 3emnu.

MepeuncneHHble npumMepsbl
npumMeHeHns 6epunnns 1 anomMm—
HUeBO—-6EepUNnneBbIX  CriaBoB
BbIBArAlOT €ro B psf BaXKHen—
LUIMX KOHCTPYKLMOHHBIX MaTepua—
nos. ®ryn «BWAM» obnagaet
BCEMU nepeoBbIMU TEXHOJTIOMTUA—
MU 06paboTKn Gepunnma u ero
cnnaeoB (BbiNnaBka, obpaboTka
haBneHneM, Mex. 06paboTka,
ranbBaHuka, TepmoobpaboTka). N
npurnawaeT K COTpyAHNYeCTBY B
aToW chepe.
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Bepywui Hay4HbIN
COTPYAHMK, K.dD.-M.H.
KoHctaHTMH HUKMTHH
B CcoBpeMeHHOM MeTannoBse—
AeHUN TakKune BaXXHble BOMPOCHI,

KaK MnacTU4HOCTb, MPOYHOCTL W
pecypc petanei, paccmarpusa-—

v’

MTENbHOM M [PYrMx OTpacnsx npo-
MBILLNIEHHOCTU MPUMEHSIIOTCS ranb-
BaHMUYECKME XPOMOBBIE MOKPLITUS.
OHM nNpuMeHsloTCS ANs MNOBbiLLe-
HUSI M3HOCOCTOMKOCTM M KOPPO3M-
OHHOM CTOMKOCTM, a TakXxe pns
NPMBAaHUS aHTMMDPHUKLMOHHBIX MK
[EKOPATUBHbBIX CBOMCTB M3AEMNMUSIM.

B nNpoMbILNEHHOCTM B OCHOB-
HOM TMPMMEHSIOT TaK Ha3blBaEMblE
«CTaHRAPTHbIE» 3MNEKTPOMMTbI, CO-
[epIKallMe XPOMOBbIA aHrMAPHUA M
cepHylo kucnoty. OpHako 3TOT
Npouecc SIBNSIETCS HECOBEPLUEH-
HbIM MO TEXHOMOrMYecKMM napa-
meTpam. Kpome Toro, cyuiecteH-
HbIM HE[OCTAaTKOM sBMseTCs YyBe-
NMYEeHHe LUepPOXOBaTOCTU MNOBEPX-
HoCTH c poctom TONLMHBI
nokpsbiTus. Moatomy MHorue peta-
M nocne MoKpPbITMs NoABepralTcs
WNMOBAHMIO.

HeobxoamMmo TakyKe OTMETMTb,
4YTO COEfMHEHMS LIECTUBANEHTHOro
xpoma obnapaloT obLETOKCUUHBIM
[ENCTBMEM, MPOSBMSIOT KaHuepo-
reHHble CBOMCTBA M MPERCTABNSIOT
Gornbluylo  3KONOrM4ecKylo onac-
HOCTb ANl OKpYyXKalolwel cpeabl u
nepcoHana, obcnyxusatoLero
ranbBaHM4yecKue Liexa.

Bce sto npueBeno kK noseneHuio
paboT, HanpaBneHHbIX Ha paspa-
6oTky 6onee 3konoruyeckn 6eso-
NacHbIX MPOLLECCOB 3MEKTPOOCAX-
[EHUSI MOKPbITHIA, anbTePHaTUBHbIX
XpomoBbiM. BmecTo HMX Henb3s,
HarnpuMMep, MPUMEHSTb HUKENEBble
MOKPbLITUS, MMEIOWME  MEHbLLYIO
MuKpoTBeppocTb. [Moatomy nony-
YeHMe HMKeneBbIX MOKPbITHIH C MU-
KPOTBEPAOCTbIO, KaK Yy XPOMOBbDIX,
SABNSETCA  aKTyanbHOW  Hay4HOM
npobnemon.

B nocnepHee pecstunetme yc-
NnewHo pa3BMBaeTCs TexXHoNorus
KOMMO3ULMOHHBIX ranbBaHUYECKMX
nokpbituin (KIM). Bkniouenne pguc-
MEePCHbIX MaTepuanos B MeTanmnu-
YECKYI0 MaTpuLy CUMITbHO M3MEHSseT
CBOMCTBA MOKPLITMI. A rmasHoe —
B [LeCSTKM pa3 MoBbllIaeT MX M3HO-
COCTOMKOCTb,  @HTUMPHMKLMOHHbIE
XapaKTePMUCTUKK, TEPMMUUYECKYIO M
KOPPO3MOHHYIO CTOMKOCTb.

B kauectse BTOpOM hasbl gns
nonyyenus KITl B pasHoe Bpems
NPUMEHSNUCL  BELLECTBA PasHOM
npupoabl — Tyronnaskue 6opupasbl,
Kapbupabl, OKCUAbI, HUTPHUAbLI M CHU-
nUUMAbI, TPaUTEl M yrnepoaucTele
maTepuarnbl, abpasnBHbIE MOPOLLKM
M cMasouHble Mmartepuansl. [uc-
NEepPCHOCTb 4acTUL, BapbMpOBanachb
ot 0,1MKM po Heckonbkux MKm. C
Pa3BMTMEM TEXHOMOTMM MONYyYEHUS
yNbTPaAMCNEPCHbIX MOPOLLIKOB CTa-
N0 BO3MOXHbIM MONy4YeHne mno-
crefHUXx C PasMepoM HacTuL, [0
HECKOMbKMX [ECATKOB HM.

MHorouncneHHbIMM HccnenoBa-
HMSIMM B 3TOM obnactu nokasaHo,
4TO C MCMOMNb30OBaHMEM BbICOKOAM-
CMNEPCHBbIX YacTUL, BO3MOXHO [0O-
6UTbCS 3HAYUTENBHOIO YyyLEHHS
CBOWMCTB MOJSly4YaeMbiX MOKPbITHHA.

MMNynbCHbIA 3neKTponu3 sBns-
eTcs Hanbonee 3chPEKTUBHBIM Me-
TOQOM YNPaBlEeHUs 3MNEeKTPOAHbIM
NoTEeHUMaNoM M nepepacnpeperne-
HMS MapuManbHbIX TOKOB paspspaa
KOMMOHEHTOB  3MNEKTPONMTa, 4TO
[aeT BO3MOXHOCTb M3MEHNTb CO-
CTaB M CBOMCTBA ranibBaHMYECKOro
cnnaBa B >KelA@MOM HarMpasreHuM
B OTHOCMTENIBHO LUMPOKMX npepge-
nax.
B BUAMe paspaboraHbl npo-
LLeCCbl OCaXAEHWUSI KOMMO3MULMOH-
HbIX TMOKPbITMIA M3 HWUKENs M ero
CNNaBoOB, COYETAIOLWMX BbICOKYIO
MMKPOTBEPROCTb M MPOYHOCTb
cLenneHns € HU3KOM MOPMCTOCTbIO.
M, Kak cnepcTeBue, C BbICOKMMM 3a-
LMTHLIMU CBOMCTBAMM MOKPbLITUS B
KOPPO3MOHHBIX Cpeaax, He ycTyna-
IOLMMHN CBOMCTBAM TPAaAMLMOHHBIX
XPOMOBbIX MOKPbITHA.

BeepeHune  ynbTpapMcnepcHbix
NMOPOLLKOB B 3MEKTPONMTbI HUKENU-
POBaHMs B COYETaHMM C MMMYMbC-
HBIMM PEXMMaMM OCAXKAEHMUS MO3-
BOMMUMIO MONYyYuTb HMKENeBble Mo-
KPbITMS C BbICOKOH MMKPOTBEPAOC-
TblOo, MMmelowme 6onee BbICOKYIO
afresuio K MeTannmuyecKuit OCHoBe,
4YeM HMKeNeBble MU XPOMOBbIE MO-
KPbITMSl M3 CTaHAAPTHBIX 3MEKTPO-
nUTOB, M He Tpebylowme [ONONHK-
TENbHOrO MOACMos.

SkcnepumeHTanbHo 6bino ycra-
HOBIIEHO, YTO MOPMCTOCTb HMUKErne-
BbIX MOKPbITMI 3aBMCMT OT copep-
JK@HMSI HAHOMOPOLUKA B 3MEKTPOo-
nuTe M TOMWMHbI MoKpbiTus. Tak,
HauMHas ¢ TonwmHbl 15—20 MKM
HUKeNeBble MOKPbLITMS M3 3MEKTPO-
NMTOB, COAEPXAallMX HAHOMOPOLU-
Ku, ctaHoeuTcs Becnopuctbimu. U,
Kak cnepctsue, o6nafaloT BbICOKU-
MM 3aLLMTHBIMM CBOMCTBAMM B KOpP-
PO3MOHHbBIX Cpepax.

I0TCA C WCMOSIb30BaHUeM npen-—
CTaBEeHUsi 0 NINHENHbIX AedeKkTax
KPUCTanNIM4ecko CTPYKTypbl —
TaK HasblBaeMblX AWUCNOKaLUSX.
BaxxHyto ponb urpaeTt u Hanuudue
TOYEYHbIX Ae(heKTOB — BaKaHCUi.

Oucnokauum w BakaHcunm B
COTHW M ThICSYM pa3 MOHMXKAIOT
npoyHocTb MeTanna. Moa aenct—
BMEM MNPUNOXEHHON K AeTanv
BHELUHeN cunbl AUcoKaumn nepe—
MeLjaloTcs no ee obbemy, ahdexk—
TUBHO B3auWMoOAeWCTBYS Apyr ¢
[PYroM 1 ¢ ToYeYHbIMU AedekTa—
mu. Mo Mepe pocTta aedopmauyum
MHTEHCUBHOCTb 3TUX B3aumopen—
CTBUIA pacTeT, B pesynbTare 4ero
[avcriokaumoHHas cybcTpyKTypa no
Mepe HaKOMMeHUsi MOBPEeXAeHU
npeTepneBaeT NEPECTPONKY.

McxogHbIM MOMEHTOM paspy—
LweHus noboro MeTanna sBnseTcs
06pa3oBaHNsA MUKPOTPEeLUMHbI. [ns
ee 3apoXeHust Heo6xoaMM CooT—
BETCTBYIOLMIA KOHLEHTPATOP Ha-—
Nps>KeHU. TakuM KOHLEHTpaTo—
poMm siBNisieTcs 06nacTb CKOMMNEHUst
[OVCIIOKALWIA N BaKaHCUA y »KecT—
Koro 6apbepa 06pa30BaHHOrO
MHOPOAHBIM BKITIOYEHWEM WU Nto—
6bIM Apyrum gedexkTom. ucnoka—
umsi yxxe cama no cebe sBRseTcs
aTOMHOW TPELYNHON.

OTcioga SICHO, HaCKOMNMbKO Ba-—
XKEH KOHTPOmNb 3a AWCIOKALMOH—
HOM CTPYKTYpPON OTBETCTBEHHbIX
Hecywmx petanein. OgHako Tpa-—
OVUMOHHBIE MeToApbl uccnefoBa—
HUSA 1 KOHTPONSA BECbMA TPYA0EM—
KW, TpebyloT crneuuanbHO npuro—
TOBIEHHbIX 06pa3LoB 1 TpyAHOpe—
anusyembl AN KOHTPONSA roTOBbIX
AeTanei B npouecce Ux aKcnnya—
Tauun.

OpHum 13 Hambonee nepcnek—
TUBHbIX HOBbIX METOAOB, Ha Hall
B3rNsA, 34ecb SABNseTCa nsmepe—
HMWE TaK Ha3biBaeMoro AvcrioKa—
LMOHHOTO aHrapMoHu3Ma, peanun-—
3yeMoe HepaspyLaloWwMMn ynbT—
pasByKOBbIMU METOZAMM.

YTo Xe Takoe aHrapMoHW3m?
Kak 13BecTHO, KpUCTannm4eckyto
peleTKy fierye pacTsiHyTb, HeXe—
M cXaTb, 4YTO YyKasblBaeT Ha
NPUHLMNNANBHYIO  HEJIMHENHOCTb
3akoHa lNyka. B peanbHoM Kpuc—
Tanne Hannyve AeeKToB CTPYK—
TYpbl CYLECTBEHHO YyBenM4MBaeT
[AHHYI0 HEenNWHeWHocTb. B dmauke
MeTanioB nof aHrapMOHU3MOM
noHumatoTcs  nobble  3PPEKThI,
06YCNOBNEHHbIE 3TUM  HEeNUHen—
HbIM XapakTepoM 3akoHa [yka.

C uenblo pa3paboTku NpakTu—
4ecKOoro MeToza HepaspyLUaioLLero
KOHTpOns [NCNOKaLMOHHO
CcTPyKTYpbl B BUAMe 6bina npose—
AeHa cepua paboT no akcrnepu—
MeHTanbHOMY nccnefoBaHuio
BNNAHWA nnacTudeckon pedop-—
Mauuu Ha AUCNOKALUMOHHBIA aH-—
rapMoHM3M MeAu, cTtanu u psaa
antoMUHMeBbIX  cnnasos. [Mony-
YeHHble pe3ynbTaTbl Mokasanu,
4YTo nnacTudeckas pedopmaums
3HAYNUTESIBHO U3MEHSIET aHrapMo—
HU3M MeTannoB. Hanpumep, Ha-
6niogaeMoe M3MeHeHvue moaynen
yrpyrocTv TPeTbero nopsigka no—
CTUrasno CoTeH NPOLeHTOB.

3HaunTensHo 6onee cunbHoe
BIUSHNE  OUCNIOKALMOHHOIO  aH-—
rapMoHuM3Ma crnefyet oXxugatb
npu U3MepeHun Moaynen ynpyroc—
T 4YeTBepTOoro nopsigka. lNpose—
AeHHble HaMu TeopeTuyeckue u
9KCMepUMeHTanbHble uccnegoBa—
HUSI nokasanu, 4To 3fecb BKnaj
[AVCIIoKauWii BO MHOFO pa3 npeBbl—
lwaeT BKNag —KpUCTanM4yeckomn
peweTku. W, cnegosaTenbHo, npu
M3MepeHnn Mogynen  ynpyrocTu
4YeTBEPTOro nopsgka BIIMSHUEM
KPUCTaNIMYECKOW PeLeTKn MOX—
HO npeHebpeyb.

CnepoBatenbHo,  u3mepeHune
MoAynen ynpyroctu 4eTBepToro
nopsifika no3BosisieT KOHTPOIMPO—
BaTb HENOCPELACTBEHHO AWCIIOKa—
LIMOHHYIO CTPYKTYpY Kpuctanna. 1
CyanTb 06 ee 3BOJIOLMM B NpoLiec—
ce Npou3BOACTBA W AanbHenwen
aKcnnyatauum getanen.

Hamu 6binn Takxxe npoBeeHbl
UCCNefoBaHUA  KONMYECTBEHHOM
B3aUMOCBSI3M MOAYNEN ynpyrocTu
4eTBEPTOro nopsiika C MIoTHOC—
TbiO AWCRoKauuin B MOHOKpUCTan—
JIMHECKUX  MAacTMHaX  YMCTOro
6€34MCIOKALMOHHOIO  KPEMHUSL.
MyTem BBefeHuns Tyga AvCIOKa-—
LMiA C TapupoBaHHOW MIIOTHOCTbLIO
BriepBble Oblna nosnyyeHa akcne—
pVYMeHTanbHasi B3aMMOCBSI3b MO—
[yneni ynpyroctu 4eTBepToro no—
psAKa ¢ NMoTHOCTbIO AMCIOKaLuui
AN1S1 YACTOrO MOHOKpMCTanna, Xo—
poLLO cornacymoLlasicsi ¢ TeopeTn—
4YeCcKOWN 3aBUCUMOCTbIO.

[NpoBefeHHbIe Hamu uccnego—
BaHUA MOKa3blBalOT  MPUHLMAN—
arnbHYI0 BO3MOXXHOCTb pa3paboTKu
1 co3gaHus apdeKTMBHON MeTO—
AVIKU 1 annapaTypbl HepaspyLuato—
LLlero KOHTPONs AUCNOKaLMOHHOM
CTPYKTYPbl M CBA3AHHOrO C HeW
pecypca B npoLecce aKcnnyata—
L1 OTBETCTBEHHbIX AeTanen ne—
TaTeslbHbIX anmnapaToB, OCHOBaH—
HYIO Ha M3MEPEeHUN aHrapMoHU3Ma
HepaspyLlualoWwymMm  yNbTPas3ByKo—
BbIMW METOZAMM.
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