AKLIMOHEPHOE OBLLECTBO «FOCYAPCTBEHHbIN HAYYHbIV LIEHTP ” TpyL
POCCUNCKOM GEAEPALIN TPOULIKUA MHCTUTYT 0’

o POCATOM
NHHOBAUMOHHbBIX N TEPMOALEPHbBIX MCCJTEQOBAHNN»



Kartanor npoaykuuu AO «'HL, P® TPUHUTU»

TPUHNTW
POCATOM

AO «HL P® TPUHUTU» - npepnpusatne
lockopnopaunn «Pocatom», Bxogsuiee B
KOHTYp ynpasneHnsa AO «Hayka v MHHOBaLUu».

O6palieHne reHepanbHOro

ANpPeKTopa
focyaapCTBEHHbIN Hay4YHbIN LEeHTp
Poccumckom depepaunm Tponukmn

WHCTUTYT WHHOBALMOHHbBIX N TEPMOSIAEePHbIX
NCCNefoBaHUA - OpraHusaums, U3BeCTHas B
Poccum 1 3a pybexom CBOMMW pesynbTaTaMu
n LOCTUXEHMAMMU, LEeHTp Hay4HbIX
nccnegoBaHMM B 06MacTM  ynNpaBAsieMoro
TEPMOSILEPHOIr0 CMHTE3a, (U3NKM BbICOKO-
N HU3KOTEMMEPATYPHOW Mna3mbl, GUINKK U
TEXHUKM MOLLHbIX ra30pa3psagHbIX J1a3epos,
CO34aHMA M MNPUMEHEHUs  UMMYbCHbIX
NCTOYHMKOB 3HEProNnTaHUSA C UICMOJSIb30BAHNEM
CBEPXMPOBOAAWMX MaTepPUanoB, a TakKxe
nccnefoBaHMM U paspaboTok B MHTepecax
00OpPOHbI.

[aHHbIM KaTanor - 4eMOHCTPaLNs NpoayKunu,
KOTOpas YyXXe BbINMyCKaeTCcs UM nnaHupyeTcs K
BbIMYCKY B Camoe bnunxaniuee Bpems.

POCATOM

‘ TPUHUTHU
u

C HannyywmMn noxenaHnamm
B JOCTMKEHMM NMOCTaBEHHbIX LiENen,

FeHepanbHbIN AUPeKTOP
AO «HL, PO TPUHATW»
Mapkos OmuTpuin Bnagrmmnposny

www.triniti.ru




Katanor npogykuuu AO «HL, P® TPUHUTU»
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TPUHUTN
POCATOM

KaTtanor npoaykumn AO «FHL| P® TPUHUTU» c’

MoOuAbHbIN Na3epHbIN TEXHOJTIOrNYECKNMn
komnnekc (MNITK)

OAWH 13 BO3MOXHbIX CLileHapueB
ncnonb3oBanua MJITK - pe3ka

Bo3amoxHa  Yunnepsbl Nazep JneKkTpo- OnopHo- Cron Teneckon 371EMEHTOB Kopryca peakTopa A3C
yCTaHOBKA KOHBEKTOpP  NOBOPOTHOE onepartopa

fon. YyCTPOMCTBO
oTOonJeHUs
B AO «HL P® TPUHUTU» Ha ocHOoBe cepuiiHoro urtepbuesoro nasepa MNTK Ha 6ase BONOKOHHbIX WTTEpBUEBbIX
CNPOEKTUPOBAH MOOUbHDbIN NTAa3epPHbI TEXHONIOrMYECKUN KOMMJIEKC, KOTOPbIN Na3epOB Pa3HOI BLIXOAHOM MOLWHOCTM YCMELLHO
npeAHa3Ha4YeH [J1F BbINO/IHEHMA TaKUX BUAOB PaboT, Kak: 3KCN/IyaTUPYIOTCA MPU  PelleHnn PasinyHbIX

TEXHONOrn4yecknx 3agay (B T.4. B rasoHepTAHOM

M CTPOUTENbHOM OTpacnax).
B ZvcranumonHas nasepHas peska (go 300 m): P P

Pa3spaboTaHa M AeMOHCTPUPYETCA TEXHONIOIUA

- NPV NNKBUAALUN aBaPUM, B T.4. C OTKPbITbIM POHTaHMPOBAHNEM Ha ra3oHedTAHbIX pa3fenuTensHoM PE3KM  TONCTOCTEHHbIX
MECTOPOXAEHNAX, (no 440 MM TONWMHOWM) MPOCTPAHCTBEHHbIX
- Npv pa3genke (ytunusaumm) n dparmeHTaLnm KpynHorabapmuTHbIX TONCTOCTEHHbIX METanNOKOHCTPYKLMIA Pasgenka 3TUX
MeTanno- U CTPOUTENbHbIX KOHCTPYKLMI (B T.4. MOABOAHbIX IOAOK U Kopabnei); METaNNOKOHCTPYKLMIA BEAETCS Ha PacCTOSHUN
- pa3spyLueHmne neasiHbix 06pasoBaHUM. Ao 100 M npu TpPaHCMOPTUPOBKE 1a3epHOro

M3yd4eHns Mo TrMBKOMy TPaHCMOPTHOMY

. OncrtaHumoHHaqa Jla3epHad pe3Ka C UCMOoJiIb30BaHNEM TPAHCMOPTHOIO ONTOBOJIOKHA OMTOBOMOKHY. NaHHoe 0bcTOSTeNnbCTRO

(o 100m): No3BONSET pacronaraTb B «HYUCTON 30He» BCe
obopynoBaHue nasepHoro komnnekca, KM ero

- dparmeHTaums obopynoBaHua (NaporeHepaTopoB, KOHAEHCAaTOPOB, KOPMYCOB SHepronoTpebnenus gocturaet 40%.

peakTopa) Ha AeMOoHTMpyeMbix 6nokax ASC;

- NOABOAHAA ra3oa3epHas pe3ka MeTaNIOKOHCTPYKLMIA;

- NINKBUAALNSA 3arpsisHeHM GeperoBor N NPUBPEXHOM 30HbI OT aBapUIMHbIX Pa3fINBOB
HedTenpoayKTOB.

n wwwtriniti.ru n




POCATOM

KaTanor npoaykuun AO «FHL, P® TPUHUTU» l¢’ TPUHUTH

AEMOHCTpaLIMFl BO3MOXXHOCTEMN Mmoaynda TexHU4yeckune XapaKTepucTukmn moayna

sy D

[o 50 KBt o 440 mm [o 300 meTpos OT 1 go 20 m/yvac
BO3MOXHas BbIxOLHas MpofeMoHCTpMpoBaHHasa  [danbHocTb .
MOLLHOCTb M3/yYeHIs rny6%1Ha pe3a [VCTaHUMOHHOTO ngfv?iTongfeEHsg
BO3EeMCTBIS P CTI
TonwmHom go 100 mm
B aBTOMATUYECKOM
y y pexume
TecToBbI 6eTOHHbIN 610K 780x660X510 MM -5
V)
1 _—\))
[o 150 kBT Ot -50 po +40 °C TpaHCcNOpPTHbIN 60 MUHYT
ONOK-KOHTENHep
JHepronuTaHve KnnmaTtnyeckume ycnosus Bpems noarotoBku
®opmat KOMMeKca

K 3KCr1yatTaumm

OcHOBHble 06/1aCTU NPUMEHEHUSA

rm—"'-",'x_{,_' ——

Pe3ka TONCTOCTEHHOrO MeTansa, NMMUTHPYOLLEro KOPrnyCc aTOMHOIO peaKTopa

PeanbHoe npumeHeHue

MNepBbin komnnekc "MJITK-20", co3gaHHbIN

B 2010 rogy no 3akasy "la3npom- ®parmeHTauysa obopynosaHna  JIMKBMAALMSA aBapui dparmeHTauma MoasoaHas rasonasepHas
— razobesonacHocTb" Brepeble NCMOJ1Ib30BaJicA Ha ASC Ha rasoHedTAHbIX KpynHorabapuTHbIX pe3ka METaINIOKOHCTPRYKLMIA

NPUNMKBUAALIMM AaBaPUM HA Fa30BOMN CKBaXMHE MeCTOpOXaeHMAX TONCTOCTEHHbIX METaNm0-

N2506 Ha OenCcTBYIOLLEM MECTOPOXAEHUN B ¥ 6ETOHHO-CTPOUTENbHbIX

2011 rogy B IMano-HeHeLKOM aBTOHOMHOM KORCTPYKLMM

oKpyre.

Mocne >Ton aBapum komnnekc MJITK-20
y4aCTBOBas B TMKBUAALNM eLLe TpeX TAXeNbIX
aBapui:

ABryct 2013 r. - Cambyprckoe HI'KM (AHAO);

Wionb 2014 r. - BepxHekonuk-EraHckoe HFKM
(XMAO);

AnBapb 2015 r. - CeBeporybkuHckoe HIKM

(opHOBpeMeHHOe OTKPbITOe POHTaHMpPOBaHME

HepTAHOM W ra3oBOM CKBaXMHbl MpwU
TemnepaTypax go -32°C).

MeTpoBckun AnekcaHap AHaToNnbeBUY

Bce aBapum npoucxoaunu C OTKPbITbIM [oTOB OTBETUTL Ha Ntobble Balum Bonpoch!!

¢doHTaHnpoBaHUEM.
TenedoH: +7 910 409 79 58

MpyMepbl Na3epHOI Pe3KM KOHCTPYKLMIA 0ObEKTOB, ] _ 2
pa3pylLLUEeHHbIX MNPV aBapyun Ha ra30BOMN CKBAXMHE. E-mail: petrovskiy@triniti.ru

www.triniti.ru



Kartanor npoaykuuu AO «'HL, P® TPUHUTU»

NMponsBoacTBO BbICOKOOOOrawWeHHOro usotona
Yrnepopa-13 meToaom nasepHoro pasaeneHus

B AO «HLU P® TPUHUTU» paspaboTaHa TeXHONOrua NnasepHoOro paspeneHus
M30TOMNOB yrnepopa. [laHHbIN MeToA He UMeeT MUPOBbIX aHaJIOroB 1 No3BonsAeT
noJsly4yaTb BbiICOKOOGOrauweHHbin nsorton '*C, HawepLWUN LLMPOKOE NPUMEHEHNe B

MmepuLUHe.

Bce 6onee WwWnpokoe pacnpocTpaHeHe BO BCEM
MMpPE NoJy4atoT MeToAbl TeYEHUS N ANAFHOCTU-
KM C UCNONIb30BaHNEM CTabUbHbIX N30TOMOB, B
YaCTHOCTM, [AMArHOCTMKA FaCTPO3HTEPONOrn-
Yyeckux 3aboneBaHM NPU MNOMOLLN OblXaTenb-
HbIX TECTOB C MPUMEHEHMEM MpPEnapaTos, COo-
aepxawmx nsoton =C.

NMoMMMO racTpPO3HTEpPOsIorMK, BbiCOKOOOLOra-

WeHHbIM n3oton '*C NnpuMeHsieTcs B Takmnx 06-
nacTax Kak:

» [eonorus n reoPpursmnka;

* CynebHasna 3kcnepTu3a/KPUMMHANUCTUKA;

e DKonorus;

* Hay4yHble nccnenoBaHMs U CTaHOAPTU3ALMS.

TPUHUTN
POCATOM

AO «THY P® TPUHUTU» pacnonaraet
HeobxoanMbIMU NPOV3BOACTBEHHbLIMU
nnowagamm mn obopygoBaHuem (nasepHbiMU

yCTaHOBKaMM).

B NHCTUTYTE paboTatoT
BbICOKOKBAaNMOOULMPOBAHHDEBIE
CreunanucTsl, NPUHMMaBLIME yyacTtue

B CO3f4aHMM  Komnnekca  «Yrnepoa-1»
(r. KanvHuHrpapg), a Takxe wumelowue onbIT
MyCcKOHanago4Hblx  paboTr un  obyyeHus
nepcoHana.

JTO NO3BOJSIIET OPraHM30BaTb MPOMbILLIEHHOE
NPOW3BOACTBO  ABYXCTaAUMHBIM Jla3epPHbIM
METOLOM, NMetoLW MM NnpenmyLLecTBO
nepea TPaANLMOHHBIMN METOAaMWN  O6wwuin BUA yHacTka komnnekca «Yrnepon-1»,
pasgeneHvs  M30TOMOB  ANSA  MOJIYYEHWUS  Co3OaHHOro B KanmHuHrpage
BblcOkooboraweHHoro  um3otona  *C ¢

npoussoauTenbHocTblo Ao 30 Kr B rog.

OCHOBHble  MpeuMylLecTBa Jla3epHOro  MNpPOU3BOACTBA  yrnepopa-13

AO «HU P® TPUHUTWU» no cpaBHEeHUIO C APYrMMU MeTOAaMU:

A (m
=

1 yac BbiGop npoayKTa

DKOJIOrMYHOCTb

BbIXO4 Ha pexum 3KcrIyaTaumm BO3MOXHOCTb BbIOOPA KOHEYHOro  YuncToe NPon3BOACTBO
MPONCXOAUT MOMEHTasIbHO npopaykta — CO nnm CO,, 1 OTCYTCTBWE BPEAHbIX OTXOL0B
(Mony4yeHre NpoayKTa Yepes vac B 3aBMCMMOCTM OT TPeOOBaHMIA

noce 3anycka ycTaHOBKM) 3aKasuuka

LlenknH Anekcen AnekceeBud

[oTOB OTBETUTH Ha Ntobble Bawm Bonpochi!

TenedoH: 7915 277 00 84
E-mail: sheykin@triniti.ru

www.triniti.ru
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Katanor npogykuuu AO «HL, P® TPUHUTU»

PeHTreHoBCKaA YCTaHOBKa C BbICOKM
NPOCTPaAHCTBEHHbLIM Pa3pelueHnem

X-pinch One

labapuTbl ycTaHoBkM: 1500 x 600 x 1200 MM

306paxeHne Myxu Ha GoHe BONbHPaMOBbIX
MPOBOJIOK 6 MKM

My4HOM YK + MPOBOMIOKN 6 MKM C pa3pelleHmem 2
MKM B OMana3oHe KBaHTOB [0 5 k3B

TPUHUTN
POCATOM

Heterocera (Monb) + TeCTOBblE MPOBOIOKM 6 MKM

PeHTreHOBCKMI annapaT C MPOCTPAHCTBEHHbIM pa3peleHunem 1-2 MUKPOH
W BpeMeHHbIM pa3pelueHnem 1 HC pnAa uccnepoBaHna bMonornyeckux o6beKToB
C yRo6HOM anA nonb3oBaTenen CMeHoOM nsny4vatens n Habnpaemoro ob6veKTa.

AnnapaTt npegHa3HayeH ONA PEHTreHOBCKOro
30HAMPOBAHNA  PA3INYHBIX  OMONOrnYeckmnx
OObEKTOB M MOJIyYEHUS UX U300paxXeHUn C
BbICOKMM MPOCTPAHCTBEHHbIM pPa3pelleHneEM
(He Hmxe 2 MkM). Obpasubl He MomelLaTCs
B BaKyyM, yTOo nossonsaet n3y4yaTtb
XuBble 00bekTbl B 6e3omacHOM And ux
XN3HeOeaTeNbHOCTU pexume. Takxe annapaT
He OKa3blBaeT pPa3pyLNTebHOro BO3AeNCTBUSA

31eKTPOHAMN Ha uccnegyemble  OObEeKTbl.
Takxxe MOXeT MCMOJIb30BaTbCA AN Pa3BUTUS
AVArHOCTUYECKMX  MEeTOAMK  MCCNefoBaHuUS
MAOTHOM  BbICOKOTEMMNEPATYPHON  Ma3mbl
(peHTreHoBCKME Kamepbl U cnekTporpadbl,
CNEeKTPOMETpb! PW, Kamepbl-06CKypbl,
NoJslyrnpOBOAHNKOBbIE M BaKyyMHble AETEKTOPbI
PW, peHTreHoBCKOe TeHEeBOE 30HAMPOBAHME U

Ap.)
www.triniti.ru



Katanor npogykuuu AO «HL, P® TPUHUTU»

NMpumeHeHne

iccnepoBaHue Brionornyecknx o6beKkTos;
OueHka KayecTBa TOHKUX MOKPbITUN;
JedekTockonns MeTOAOM HePa3pPYLUAIOLLEro KOHTPONS;

ﬂpOBe,u,eHme Hay4YHO-UCCNen0oBaTENbCKNX pa60T B obnacTtu N3y4eHNA TOHKUX I'IOKprTMVI, nXx
CTPYKTYPbl N aAre3noHHbIX CBOUCTB;

[ns y4ebHbIX Lenen B bMonornm, meguumHe, MUKpOMexaHuke 1 gp.

KniouyeBble 0COGEHHOCTUN YCTAHOBKMU:

Pasmep
PEeHTreHOBCKOro
MCTOYHUKA

1-2 MKM

T

CMeHHble
usnyyarenu

YnobHasa 1 bbicTpas
CMeHa u3ny4yatens un
nccnegyemoro oobekTa

—~
=

AnuTenbHOCTb
BCMbIWKN

1 HC

-1
oy
L

Heckonbko
obbeKToB

Bo3mMoXXHOCTb
OHOBPEMEHHOTO
30HOMPOBAHNS CPasy
HECKONbKMX OOBbEKTOB
nccnenoBaHma

iy

L J
Bbicokoe
NPOCTPaHCTBEHHOE
pa3spelueHue
2 MKM

N/

Pd N\

/I \

XKusble
06BbeKTbI

[MpocBeYnBaHME KMBbIX
0ObEKTOB B PEXMNME,
©e30macHOM A8 ux
KU3HEeeATeNnbHOCTH

Kocapes CtaHucnas AnekcaHapoBu4

[oTOB OTBETUTbL Ha NtOObIE Bawwm Bonpochi!

TenedoH: +7 910 544 41 83
E-mail: kosarev@triniti.ru

4 TPUHUTYU
Q’ POCATOM
KoHTpacTHOCTb

YcTaHOBKa

MO3BOJIAET NONyYaTb
BbICOKOKOHTPACTHbIE
PEHTreHOBCKME CHUMKMU

T T

161

TonwmHa
obbeKkToB

[MpocBevnBaHne
HEMOTHbIX TKaHeMn

www.triniti.ru m
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Kartanor npoaykuuu AO «'HL, P® TPUHUTU»

YCTaHOBKMU ane O30HUpPOBaHMNA HOBOIo
NOKOJ1IeHUA

YcTaHOBKa A1 NPOU3BOACTBA KOHL,EHTPMPOBAHHOIO 030Ha NpPeACcTaBnseT cobomn
annapaT C oxNlaXXAEeHUEeM KanunnapHou paspsagHou Kamepbl. NMpegHa3sHayeHa
ANA Nosly4eHUs 030Ha C KOHUeHTpauuen go 0,5 r/m3, yTo Kak MUHMMYM B 2 pa3sa
Bbllle 3Ha4YeHU KOHUeHTpauun O_, NPOU3BOAUMOro Ha MUPOBbIX aHaslorax.

B 3aBMCMMOCTM OT 065acTU NPUMEHEHUA YCTaHOBKa
CHab)kaeTcAa AOMONHUTENIbHbIMU MOAYNAMM:

Mopynb Npon3BOACTBa YACTOrO O30H3;
Mogaynb rny6oKoro okncieHus;

Mogaynb Npon3BoACTBA 030HA U3 BO3AYXa AN NPUMEHEHMUSA B YC/TIOBUSIX
BbICOKOW BIAXKHOCTU M HU3KOW TEMMepaTypbl;

Mo6unbHble MOAYNM HaKOMIEHWA-pacnpeaeneHmsa 030Ha.

TPUHUTH
POCATOM

O

T

leHepaTop 030Ha

LLIka 030HNPOBAHMS HakonuTenbHbI KOHTEMHEepP 030Ha

OCHOBHbIE NPENMYLLLECTBA YCTAaHOBKMU:

Pa3smepbl 030HaTopa MeHbLe aHanoros B 10 pas;
KoHueHTpaumsa npoM3BoANMOro 030Ha Bbille B 2 pa3a;

Mo6GuNbHOCTb U NErKoCTb MOHTaXa,

O6opynoBaHWe NO3BONSET B 3-4 pa3a COKPATUTb 3aTPAThbl HA 3/IEKTPO3HEPIUIO.

www.triniti.ru



Kartanor npoaykuuu AO «'HL, P® TPUHUTU»

CTrepunusaums n aeavHbeKUMa KPYnHbIX TPAHCMOPTHbIX Y3/10B U METPO

TexHn4YecKne XxapakTepUCTUKU 030HaTopa

MapameTpbl 3HayeHun
HoMMHanbHaa NpPon3BOAUTENBHOCTb MO 030HY r/u 65
HoMnHanbHas KOHUEHTPALMA 030HA Ha BbIXOAE r/m3 0,5
CpepHun pacxod Bo3gyxa m3/u 300
Paboyunm ras - KoMHaTHbIV BO3AyX
MoTpebnsieman MOLWHOCTb KBT/u 2
OxnaxpgeHue - BosaywHoe
PerynupoBka Nnpon3BoguTeNbHOCTM MO 0O30HY % 0-100
Hanps»xeHne nutaHma ot cetn 500, B 220
rabaputol MM 350x450x200
Bec Kr 15
BO3MOXHOCTb CTEpUNN3aLUN MeOULUHCKUX MHCTPYMEHTOB - Bo3MOXXHO
BO3MOXHOCTb CTEepMNM3aL MmN NOMELLEHMI - Bo3MOXHO
BO3MOXHOCTb NPUMEHEHUSA B aMOY1aTOPHbIX YCIOBUSX - Bo3MOXXHO
Bo3MoOXHOCTb cTepmnunsaummn paboumnx Mect MegmuLMHCKOro

nepcoHana - Bo3MoXXHO
MobunbHOCTb - Mo6unbHbIN KOMNNeKc

O6nacT NnpUMeHeHus

(2

o

MepguuunHckue
yypexpeHus
TexHonorms
MeOULMHCKOWM
CTepPUIM3aLIUN U1
AEe3NHPEKUMN KaK
MoMELLEeHNIN, TaK
n obopynoBaHus,
NHCTPYMEHTOB U
cneuoaexabl

T

TpaHcnopT

Crepuamsaumsa u
Ae3NHDEKUMSA KPYMHbIX
TPAHCMOPTHbIX Y3/10B U
MEeTpO

HedTaHan KaHanusauunoHHblie
MPOMbILLNEHHOCTb KOMMNNeKChbl
TexHonormna TexHonoruns rnybokoro
OYMCTKM CTOKOB OKMC/TEHNS 0O30HOM
OPraHnYecKmnx
KOMMMEKCOB B ObITOBbIX
KaHaIM3aLMOHHbIX
CTOKax
Hde3uHTerpauus Arponpom
aBTOMOKpbILWEeK T
eXHOormmn
TexHonorms 030Ho- npeanoceBHOM
MEeXaHN4YeCKo bymmraumn,
Ae3VHTerpaumm CTEPUIN3ALUNN 3aLLATDI
aBTOMOKpbIWEK cemsiH

Kocapes CtaHncnas AnekcaHapoBu4
[oTOB OTBETUTH Ha Ntobble Bawwm Bonpochi!

TenedoH: +7 910 544 41 83
E-mail: kosarev@triniti.ru

TPUHUTN
POCATOM

O

@
Flee\d

A3C

[e3akTmBaums
BbIBEEHHOMO M3
3KCAyaTaumm
obopynoBaHma ASC

MeTannyprus

BbilwenaymeaHme
CyNbOUOHbIX Py

www.triniti.ru



Hay4Ho-y4yebHas
nadoparopua v
nNnasmbl N Nasepk

TEXHOJIOINNU

BcooTBeTCTBMMCNPUOPUTETAMUTOCYAAPCTBEHHOMN
HAay4YHO-TEXHUYECKOM NonuTMKM  Poccmmnckon
®epepauymn AO «THL, PO TPUHUTWU» npepgnaraet
KOHUEenuuio  HayyHo-yyebHon Jlabopatopum
®V3MKM nnasMbl U Na3epHbIX TEXHOJIOrUN
MWPOBOr0 Hay4YHOro YPOBHS.

MNepBocTeneHHble  3apgaun  Jlabopatopum -
pa3BUTUE HAyYHO-TEXHMYECKOro MOoTeHuMana,
obyyeHne 1 NOAroToBKA KaApoOB A/ OBNaAEHMUS
nepefoBbIMM  HaBblkaMM UM METOAMKAMMU
nccnegoBaHUMM B obnactu GU3MKKM Nnasmbl U
NasepHbIX TEXHOMOMMW, CO34aHME HAYYHbIX U
NHXXEHEPHbIX KOMMETEHLMN.

WccnepoBaHns, nposogumbie B Jlabopatopun,
obecneyaT pa3BMUTUE NPAKTUYECKMX KOMMAETEHLUN
Mo LUMPOKOMY MEPEeYHI0 HanpaBNEHUN Hay4YHOro
M  npuknagHoro xapakTtepa. OOyyeHne Ha
Hay4YHO-MCCNefoBaTeIbCKOM o6opynoBaHuUn
MMPOBOrO  KJjlacca  MO3BOMUT  MOArOTOBUTb
BbICOKOKBANIMPULMPOBAHHbIX CreuManncToB Ans
Pa3NIMYHbIX OTPac/ier NPOMBILWIEHHOCTMU.

Hawwn cneunanunctel paspaboTaioT n npeanoxar
COBMECTHYIO peann3aumio aBTOPCKMX Mporpamm
Hay4HbIX MCCiefoBaHUIA. Peanv3auuns nporpaMmmbl
obecneunT pPoOCT TakMX HAyYKOMETPUYECKUX
rnokasatenen, KakK KONMYEeCTBO 3alMLLEHHbIX
AMccepTauMi Ha COUCKAHWE Y4YEeHOW CTerneHu
KaHAMOaTa M JOKTOpa Hayk, yBeNMYeHue 4yucna
HayYHbIX Nyb6nMKauui B BedyWwMX POCCUNCKUX U
MEXAYHaPOAHbIX HayYHbIX WM3JaHUAX, CO3JaHMe
0XpaHoCnocobHbIx PUL.
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Kartanor npoaykuuu AO «'HL, P® TPUHUTU»

CteHa «MarHeTpOHHbIN pa3paa»

MNpenHa3HayeH Ana OTPAbOTKM TEXHONOrMU  MOHU3UPYHOLLMX N3NyYeHUN. MeTop
HaHeceHus BbICOKOMPOYHbIX 3aWNTHBIX MArHETPOHHOrO  pacnblieHnss  no3BosseT
MOKPBLITUA U3  Pa3MYHbIX MATEPUANIOB W  MOMyYaTb TOHKWE MJIEHKM BbICOKOro KayecTsa C
KOMMO3UTOB B MAarHETPOHHOM pa3psiie, a pPeKopAHbIMUDU3NYECKUMUXAPaKTEPUCTUKAMM
TAKXEe HaHeCceHUss TOHKMX MeTannnyeckmx (TonwmHa, CNAoWHOCTb, aAre3ns 1 np.), a Takxe
NAeHOoK 3NEKTPOHHOro KayecTBa Ha NPOBOAMWTb MOC/IOMHbIN CUHTE3 HOBbIX CTPYKTYP
MoSlyNpPOBOAHMKOBbIE MaTepuanbl C uUenblo  (CTPYKTYPHbIA AM3aMH), co3haBas NAeHKY Ha
co3faHua  npubopoB  ANS  U3MEPEHUS  YPOBHE aTOMHbIX MIOCKOCTEMN.

TexHonornyeckoe o6opyposaHue B rHLU, P® TPUHUTU

YNbTpa3ByKOBast CBapKa

Y4acToK XxmMmmyeckor 06paboTKi MOBEPXHOCTM CnekTpomeTp (200-1100 HMm)

KpWCTanioB

)'Ia3epHaﬂ pe3kKa OcaxaeHne TOHKMX MNeHOK

TPUHUTN
POCATOM

O

TexHonorn4yeckue npumMmeHeHunAa

MarHeTPOHHOro pa3psaga

B Paspabotka peTekTOpoB AN / AHanus KayecTsa
N3MepeHnss HEMTPOHOB, anbda, noeepxHocTH o6pasua

PaspaboTka TexHonorun
HaHeCceHUs MOKPbITUIA

oo’

raMma, 6eTa, n3nyvyeHuna D,J'IEI BbICOKOTEMNEPATYPHbIN UsrotoeneHue

ANAarHOCTUKUN TepmMmoanepHoun OTXUr MHCTPYMEHTOB

nja3mbl N T. A. Xumnuyeckasa o6paboTka O6paboTKa Na3sMeHHbIMU
noBepxHOCTU o6pasua M MIOHHBIMU NyYKaMK1

[l Co3gaHue 3aWNTHBIX NOKPbITUM

U3 pPas3/IMYHbIX MaTeEPUaZiIoB U HaHeceHue nokpbiTna

KOMMO3UTOB.
. OcaxpeHue 3alUMTHBIX \ TecTupoBaHMe KauecTsa
MNOKPLITUM U3 Pa3fNYHbIX — Ocan st Mo

MaTepuanos 1 KOMNO3UTOB
Oa
B ViccnepoBaHMe MarHeTPOHHBbIX
A AT, o Nl Moxpurt
P A npoussepe

Ka4yecTBa.

I‘IpmmeHeHme 3aWNTHbIX I'IOKprTVIVI K KOpnycam
OETEKTOPOB

KOHTpOﬂb HaHECEHHbIX aAreéanoHHO-NMpPoO4YHbIX I'IOKprTVIVI
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40LE4 Lm x 39,89 um x 400,70 nm )

CKaHupytoL MM TeCTMpOBaHVe NPOYHOCTU aAre3nmn Ha Kopnyc getekTopa
HaHoTBepaomep "HaHoCkaH  CKaHMpYOLWEeM HaHOTBepaoMepe C pa3beMoM AN
- Komnakt" MoOK/toYeHNS
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Katanor npogykuuu AO «HL, P® TPUHUTU»

CteHp, «Pa3psapg npu atmochepHOM AaBNEHUN»

CreHp npepgHasHa4yeH Anaa nposeaeHua

Hay4HbIX uccnenoBaHum HepaBHOBECHOﬁ

HM3KOTEMnepaTypH0ﬁ nnasmbl npu aTMOCd)epHOM AaBJiIeHun " pa3p360TKVI MeToaoB ee

NPaKTU4eCKOro ncrnoJib30BaHuA.

ObopynoBaHue cTeHaa

ObpaboTka X0NoAHOW MNA3MON KOHKPETHOro
06beKTa perynmpyeTcs MHOro4YMCIeHHbIMM Ma-
paMeTpaMu razoBoro paspsaga v nnasmbl. Mo-
3TOMy BbIOOP YCNOBUI 3KCNyaTaumm TpebyeT
3HaHWS MapPaMeTPOB MIA3Mbl.

BaxHelwas [MarHOCTUKA, KOTopas LWMPOKO
MCMNOJIb3yeTCs B COBPEMEHHbIX 3KCMEPUMEHTAX,
OCHOBaHAa Ha ObICTPbIX KAaAPOBbIX Kamepax W
CNEeKTPOCKOMMUYECKMX YCTPOUCTBAX C BbICOKUM
CNEeKTPasibHbIM 1 BPEMEHHbIM pa3peLleHnem.

A

-

[a30Bble paspsiabl, reHepupyloLlme HeTepMu-
4yeckyto Na3my, HEOAHOPOLHbI B MPOCTPAHCTBE
N HECTALMOHAPHbI MO BPEMEHWU. ITO NPUBOANT
K Heob6xoAMMOCTM MFHOBEHHO MPOBOAUTL U3-
MepeHUsi ra3oBOro paspsifa, No KpamHem me-
pe, U3 ABYyX MOMepeyHbiX HanpaBieHun, Tpe-
Oyowmx HabopoB ObICTPbLIX KAAPOBbIX Kamep
N CNEeKTPOCKOMUYECKMX NPUOOPOB C BbICOKUM
CNEeKTPasbHbIM Y BPEMEHHbIM Pa3peLleHneM.

b

O6paboTka MOBEPXHOCTU HU3KOTEMMEPATYPHOW NAa3MEHHON CTPYei aproHa Npu aTMochepHOM AaBneHnn B

pexunme wupokoh (A) nyskon (b) anepTypsl

TPUHUTN
POCATOM

O

OaHoBpeMeHHOe u3y4yeHue U3 ABYX NPOCTPaHCTBEHHbIX HanpaBneHuu (iCCD):

BblcokoBONbTHBIN  TpybyaThIii
anektpon 3nektpop Conno [MnasmeHHas cTpys
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Katanor npogykuuu AO «HL, P® TPUHUTU»

CTeHp SNEeKTPOTEXHNYECKUX U UMIMYJIbCHbIX
U3MepeHumn

Ob6opyaoBaHWe CTeHaa

Mpon3BoacCcTBO M UCMAbITAHME 30HAOB A1 U3MEPEHUS WMMMYNbCOB TOKa M HampsXXeHua cC
HAHOCEeKYHAHbIM OTKAMKOM. Ha X-nuMH4ye M nnasmeHHOM ¢oOKyce Hado M3MepsiTb ToK g0 1
MA, HanpsaxeHne go 0,5 MB c BpemeHeM HapacTaHusa ~ (1-100) Hc. MNogobHble 3k3emnnapb
NMPOMbILWNEHHbIX 30HA0B OTCYTCTBYIOT. TakMe 30H4bl CO34at0TCSH BMECTE C 00 bEKTOM U TECTUPYIOTCSA
W YyNYYLIAOTCH Ha 3TOM CTeHze.

CtreHp «Tneowmn paspag»

/
.!ht:g,: ‘ ;

ey

ObopynoBaHue cTeHaa

‘ TPUHUTHU
u’ POCATOM

MHoOrodyHKLUOHaNbHbIN NTa3€pPHbIN CTEHA

MNocTaBneHHas PyKOBOACTBOM CTpPaHbl 3ajaya
MOBbILEHWA MPOU3BOAUTENBHOCTM N KayecTBa
NPOMBILLIEHHON NPOAYKUMM OOOCHOBbIBaET
aKTYaNbHOCTb Pa3paboOTKM COBPEMEHHbIX Me-
ToAoB 00paboTkmn MmaTepmanoB. Npegnaraemoie
K pa3paboTke nazepHble TEXHONOMMN AOSKHbI
obecneunTb peleHWe MNOCTAaBNEHHOM 3adayu
NyTEM CO34aHUS BbICOKOMPOU3BOAUTENBHOIO
0bopynoBaHMS, OCHAWEHHOrO0 COOTBETCTBYHO-

J1asepHbI pa3mepHbI packpoun meTanna

B AO «'HLL P® TPUHNTW» B 2007 roay co3aaH u
yCrewHo 3KCnayaTUpyeTcs y4acToK Na3epHoro
pa3mMepHOro packpos NMCTOBOro MeTasna pas-
Mmepamu 1,5 m x 3,0 M € UCNonb30BaHNEM UT-
TepbreBoro BO/IOKOHHOIO sla3epa MOLHOCTbIO
n3nyyeHua 2,0 kBt. MpousBoguTtca packpou
MeTasNa PasHbIX MapoK TONWMHOM A0 14 MM C
TOYHOCTbIO £0,5 MM.

WMMM Na3epPHbIMU UCTOYHUKAMWN N3NYYEHUS.
MHOrodyHKLMOHANbHbIA Na3epHbIA CTeHA CO-
AEPXUT 4YeTblpe YCTAHOBKM M NpefHa3HayeH
ANA NpoBefeHns UccnegoBaHUM Mo HeCKOosb-
KMM HanpaBnieHusiIM. DTU WUCCIe[0BaHUsS MNo-
3BOJIAT He TOJIbKO OBNaAeTb COBPEMEHHbIMMU
NasepHbIMN TEXHOIOTUAAMU, HO U OTKPOIOT Nnep-
CMeKTUBbI A5 Pa3PaboTOK HOBbIX TEXHOJIOTUM.

Co3paHHaa yCTaHOBKa 3a/l0XMWT OCHOBbI ANS
pa3paboTKM MEeTOAMK WU CO3[aHUS YNpaBAsio-
WMX MPOrpaMm pPa3MepHOro packpos meTan-
NINYECKNX INCTOB CNIOXHOro npodunsa u cocta-
Ba, YTO MO3BOJINT BbIMNYCKaTb BbICOKOTOYHbIE
n30envs no OOCTYMHOW UeHe AN PasfvyHbIX
noTpeburtenen.

CreHp no3BonsieT NPOBOANTbL 30HA0BbIE, dNeK-
TPOTEXHMYECKNE N CMeKTpasibHble N3MepeHuUs
CTaunoHapHon nnasmebl. [pu 3ToM onpegens-
eTcs TemnepaTypa Nna3mbl pa3psga, ee nioT-
HOCTb, pacrnpegeneHve noTeHunana B pasimy-
HbIX YacTAX pa3psa Kak BOOJSb OCK LWIMHAPA,
Tak 1 No paguycy. Annapatypa n MeTogbl, Uc-
nonb3yemble Ha CTeHAe, Takxke OyayT ncnonb-
30BaTbCsA AN OYUCTKM 00pasLoB 1 onpeaene-
HWSA 3/1eMEHTHOrro COCTaBa.

CreHp Tnetowero paspsga npefHasHavyeH ans
00y4yeHMa NnepcoHana 1 Nosly4yeHus HaBbIKOB U
3HaHMIN B 06N1aCTV HU3KOTEMNepPaTypPHOM Nnas-
Mbl.

CoTpyaHVKN, paboTatolme Ha CTeHAe, BOMKHbI
obnagaTtb HaBblkaMy pPaboTbl C YCTPOMCTBaMU,
ncnonb3ya BaKyyMHyl TexHonorumio. Ob6opy-
AOBaHWE CTeHAa AOJHKHO OblTb B COCTOSIHUM
ONnpeaennTb KOHLEHTPAUMIO W Temnepatypy
naa3mbl, a8 TaKXe MX MPOCTPAHCTBEHHbIE pac-
npeneneHuns.

Knaccnyeckummn yctponcTtsamm Ans 3Toro fiB-
NAKTCA OQMHOYHbIE U ABOWHbIE 3N1eKTpUYeckme
naa3MeHHble 30HAbl. 30HAbI AOMKHbI ObITb CO3-
[AaHbl, NMPOTECTMPOBAHbI U yNy4YlWeEHbl Ha 3TOM
cTeHze.

[1ByXKOOPAMHATHbIN CTON

J1azepHbI KOMMAAeKC

www.triniti.ru



Katanor npogykuuu AO «HL, P® TPUHUTU»

NasepHasa 06paboTKa CTPOUTENbHbIX MaTEPUANoB

OnbIT NnpuMmeHeHus co3gaHHoro B AO «HL, PO
TPUHUTW» B 2010 r. MOBUNBHOIrO NasepHoOro
komnnekca MJITK-20 gna gucTtaHUMOHHOM Nna-
3€pHOM PEe3KM METANNIOKOHCTPYKLUMA Ha psage
ABAPMNHbIX FA30KOHAEHCATHbIX MecTopoXae-
HUM noka3an 3QPeKTUBHOCTb AAHHOrO Cro-
coba ons NUKBUOALMKM NOCNEACTBUN aBapuu.
MNonyyeHHble npefBapuUTesnbHble pe3ynbTaTbl
CBMOETeNbCTBYIOT O XOPOLWMUX MNepcnekTuBax
NPUMEHEHNA Na3epHOro U3Ny4yeHnsa ANsa pesku

n opyrux matepuanos (6eToHa, xenesobeToHa,
KMpnun4ya un gp.).

PasBuTve paboT B 3TOM HanpaefeHuu Oypet
CNoco6CTBOBaTb MOBLILEHUIO TEMMOB CTPOW-
TENbCTBA MPaXAAHCKUX U MPOMbILLAEHHBIX 00b-
eKTOB, B 0COOEHHOCTU NPU BeAEHUN MOA3eM-
HbIX Pa3paboToK, a Tak)Xe NO3BONNT NPOBOAUTH
dparmMeHTaLMIO KOPMYCOB CMMUCAHHbIX CyAOB
npwW NOABOLHOW NTAa3epHOM peske, pelaTb 3a-
gaynm MY4C mn 1.n.

JNazepHasn pe3ka apMaTypbl

JNazepHoe cBeprieHune 1 peska beToHa

JNlasepHas rpaBUPOBKA U OYMCTKA NOBEPXHOCTH

O4YNCTKON MNOBEPXHOCTEN METANNINYECKUX U
OETOHHbIX KOHCTPYKLUMN KOMNEKTUB WCMNON-
HuTenen 3aHsancs B 1980-e roapl (Nnocne Yep-
HOObINbCKOM aBapun). bbina paspaboTaHa U
yCMewHOo MCMNo/Ib30Balacb TEXHOIOMUS OYMUCT-
KW MEeTaNIMYecknx NoBepXHOCTEN OT paanaum-
OHHBbIX 3arpasHeHuin nsnydveHnem CO, nasepa
MolHocTbio 3 KBT (KM < 12%). B HacToALlee
Bpems Ha nabopaTtopHOM 060pyAOBaHMMK C BO-
NOKOHHbIM UTTEPOUEBBIM  MMMYJIbCHO-NEPU-
ogmyeckmm nasepom (KMNA = 30%) cpenHen

M BonokoHHbIN nazep QCW 150/1500

MowHocTbio o 150 BT gemoHcTpupyeTca rpa-
BMPOBKa tobon Gpopmbl Ha MeTanne, a Takxe
OUYNCTKA MEeTaNINYECKMX I/IEMEHTOB OT KOPpPO-
31N,

Pa3zpaboTaHHas TexHonornmyeckass OCHACTKa
ANS NTa3epHON OYNCTKN NMOBEPXHOCTEN PA3INY-
HbIX MaTepWasoB MOXET HaWTU NpPUMEHeHue
NPU OYMCTKE OT JIAKOKPACOYHbIX MOKPbITUN,
P>XXaBYMHbBI U PYIrUX BUAOB 3arpsi3HEHWNN, a TaK-
Xe MpW BOCCTAHOB/IEHUMN MYy3EMHbIX 3KCMOHa-
TOB M NAaMATHUKOB apXUTEKTYPbI.

MpUMep rpaBUPOBKM 1 OYUCTKM

ApANTUBHDbIE TEXHOJIOMUN

Bo MHOMMX OTpac/iax NPOMbIW/IEHHOCTU WNPO-
KOe pacnpoCTpaHeHMe nony4YaloT agauTUBHbIE
TexHonorum. OOHUM M3 CaMbIX pacrnpocTpa-
HEHHbIX MeTogoB 3D-neyaTn ABNAETCA MeTon
CEeNeKTMBHOrO nasepHoro nnasnexHus (SLM -
Selective Laser Melting). W3penue, nonyyae-
MO€ C MCMOJIb30BAHNEM 3TUX TEXHOMOMMM, Xa-
paKTepU3yeTcsi Masnio yaelbHOM NAIOTHOCTbIO U
NMEeT reoOMeTpPUYECKME XapaKTePUCTUKKU, Mo-

BonokoHHbIn nasep J1C-2

‘ TPUHUTHU
u’ POCATOM

Ny4yeHne KOTOpPbIX HeJOCTMXUMO NPU UCMOoNb-
30BaHUWN CYLLECTBYHOLWMX METOL0B 06paboTkm
MaTepuanoB. [Ns MoAyvYeHUs KayeCTBEHHbIX
n3pgenuii HeobxogMM KOHTPOJSIb MapamMeTpoB
npolecca nnaBfieHUss B peasibHOM MacwTabe
BpemeHun (on-line koHTponb). BaxHenwmm ms
TaKMX MapamMeTpoB SABASETCA TemMnepaTypa no-
BEPXHOCTW.
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MPaduKM M3MEPEHUIM TEMMEPATYPbI CUCTEMOW
KOHTPOAA NpW CeNEKTUBHOM 1Ta3ePHOM M1aBAEHNN
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Katanor npogykuuu AO «HL, P® TPUHUTU»

YcTaHOBKaA ANA Na3epHOoro pasaeneHus

n3oTonos

YcTaHOBKa ANS Nla3epHOro BO30OYXAEHUA W
$hOTOMOHM3ALMN pPeaKO3eMENTbHbIX MEeTasioB
(Yb, Lu, Tb n ap) v nocnepyowmm cenekTMBHbIM
n3BreYyeHnem BblCOKOOOOraLleHHbIX
M30TOMOB W3 AaTOMHOIMO rMapa C BbICOKOM
NPOU3BOAUTENBHOCTLIHO.

I/ImnyanHoe Nna3epHoe oCaxageHune

YCTaHOBKa 4151 OCaXAEHNSA NOKPbITUA METOAO0M
MMMYNbCHOro nasepHoro ocaxgeHunsa YO n NK
na3epHbIM U3NTyYEHUEM.

ChoOKyCcMpOBaHHOE Ha MMULIEHM Nla3epHoe
n3nyyeHne obpasyet ¢daken, B KOTOPOM
MPUCYTCTBYIOT 3/IEKTPOHbI, MOHbI U TBEpAble
MUKPOYACTHLLbI maTepuana MULLEHMU,
oTpbiBatoOLLMeECs npu B3PbIBOOOPaA3HOM
ncnapeHun matepuana. Mopbop napameTpos
dakena nosBonAeT CO34aBaTb MOKPbLITUA C
YHUKANbHbIMU XapaKTePUCTUKAMMU.

MuweHb MOXeT COCTOSITb U3 Pa3HbIX AUCKOB
(Al, ALO,, Cr u pp.). W3nyyeHne MOXHO
nepedoKyCcMpoBaTb C AMCKa Ha ANCK, TEM CaMbIM
CO3[aBasi Pa3fIYHbleE KOMMO3ULUM 3/1IEMEHTOB
B 3aLLMTHOM CJI0e€.

‘ TPUHUTHU
u’ POCATOM

MarHeTpoHHOe pacnblyieHue

-

"

YCTaHOBKa ANA HAaHeCeHMs MOKPbITUM MeTan-
NTOB Ha NPOTAXEHHble UMAMHOpUYeckme nsge-
NS METOAO0M MarHeTPOHHOIO pPacnblIEHNA Ka-
TOAa KOAKCMaNbHbIM MPOTSXEHHbIM Pa3psaoM
C Pa3NMYHbIMM BUAAMW NOLFOTOBKM MOBEPXHO-
CTW.

YCTaHOBKa A1 HAHECEHMS 3aWMUTHOIO NOKPbI-
TS Ha MPOTSXKEHHbIE LMNNHAPUYECKME nsge-
NS NpeacTaBnsieT CcoboOW COBOKYMHOCTb Tex-
HOMOrMYEeCKNX MoAyneun, Kaxabl U3 KOTOPbIX

AR e r 3 ;“a"-":;‘

1

4

-

CcoCcTouT 13 2-x 6110K0B: 610K NOArOTOBKMN MO-
BEPXHOCTW 1 B/I0K, B KOTOPOM CO34aeTcs Npo-
TAXXEHHbIN KOAKCUaNbHbIA MarHETPOHHbIN pa3-
pAg M NPOMCXOOAUT HaHeCeHMe MOKPbITUA Ha
nsgenne o4HOBPEMEHHO N OAHOPOAHO MO BCEW
ero pJivHe, YTO UCK/YaeT kopobneHue. He-
06xopMMasi NPoM3BOAUTENBHOCTb MOXET ObIThb
obecrneyeHa 3a cyeT OQHOBPEMEHHOM PaboThbl
HECKObKUX TEXHOIOMMYECKMUX MOAYEeN.

Tarnpos e6 EBreHbeBUY

[oTOB OTBETUTH Ha Ntobble Bawwm Bonpochi!

TenedoH: +7 912317 49 50
E-mail: tagirov@triniti.ru

www.triniti.ru



TPUHUTN
POCATOM

KaTtanor npoaykuuun AO «[HL, P® TPUHUTU» c’

KOHTaKTHbIe AaHHbIe

AO «HU P® TPUHUTU»

I
108840, Mocksa, r.o. Tpouuk, yn. Nywkosbix, Ba. 12 Bynem panpi oTBeTUTL Ha Bawm Bonpoce!!

3amecTuUTeNb reHepanbHOro AMPEKTOPA MHCTUTYTA
Nno MeXAYHapogHON N KOMMEePYECKON AesTeNbHOCTH
bepaHokoB A3zamat OpbeBny

Ten. +7 929 999 59 60
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