Pesiome npoexta, BRINOIHACMOTO
B pamrax GLIT

«Heeaeposanna # papaboTkm N0 NPHOPHTETHBIM HANPABJCHHAM PAIBHTHA HAYHHO-
Texnonorngeckoro kommaexea Pocoun ua 2014 — 2020 roawan»

no srany Ne 4

Howmep Cornauresing o npegocrasnedny cyGemwmm: 14.583.21.0005

Tewma: «icenegopannn i paspaboTEa TEXHOAOTHE HIAFOTOBIEHHA 0CODOHIHOCOCTONKHX MATEPHANOB U NPOHIBOACTBA
aricokodferTHBHOrO pemyulero v 6yposoro HHCTpyMeHTan

[Tpuopurersoe Hanpasaenne: Huaverpua nanocncrem (HH)
Kpurineckan texsonorus: TexHonornu mony4eHns # 06paboTKH KOHCTPYKIHOHHBIX HAHOMATEPHAIOR
Iepuoa seimonnenns: 22082014 - 31.122016
Massoroe (rnancuposanue npoerra: 39.16 mau. pyb.
BropkeTusie cpeactea 19.58 mnm. py6.,
Buefiopkerbie cpeacrea 1958 s, py6.

[Monyuarens: (peaepansioe rocyaperseHHoe GropxeTHoe RaygHoe yupesesue "TexHonoruyecknit HHCTHTYT CBEPXTBEPABIX H HOBRIX
¥repoaHBEIX MaTepHaton”

Huocrpanusit napriep: locyaapersennoe Hayusoe yupesuiente « HHCTHTYT NOPOILKOBOHA METALTYPIHHY

Knsouessie chosa: AJTIMA3, TBEP/IBIN CITJTAB, CBEPXTBEP/IbI MATEPHAJT, KOMITIO3UT

1. lleaw npoexra

1.1 hopmynuposka uenn peanuayemoro npoekrta. Cosnanne 8 Pocemn n pecnybnuke Benapycs TexHonorsii n cobereenHoro
NPOHIBOACTEE HAHOCTPYKTYPHPOBAHHAIX AIMASHLIX KOMOAKTOB ¥ ABYXCHOAMEIX anmasHo-Tepgociiasuux nnactun (ATID)
HITOTOBNEHHA 0coGON3HOCOCTONKOrO Bhicokod(exTHBHOr0 GypoBOro M pexyliero MHCTpyMmenta ans ofpaforku marepuanos ¢
IKCTPEMMTLHBIME IHAUCHIAME TBEPOCTH H NPOYHOCTH,

12 3azaun, Ha peureHie KOTOPOIl HANPAB/EH PLAiHIYeMBIil IIPOSKT.

- 40paboTKa ONBITHOH TEXHONOTHH CHHTE3a MUKPOAIMA3OS [UIA BEINOAHEHHA TPeOOBAHKI K HCXOIHbIM KOMITOHEHTAM;

- paapabuTka KOHCTPYKLIMH ANTapaTa BEICOKOr0 JABIEHMA;

- MCCHeAoBAHME M paspaboTKa  ONBITHOH TeXHONOTHH MNONYYEHHA HAHOCTPYKTYPHPOBAHHOIO MATepHAIA HA  OCHOBE
sobpaMoKoBanETOro TEEPAOrO CILIABA VIR nNpuMeHeHus B kavectse nomiomxn ATILusrotopaenns ATII ¢ seicoknmu duinro-

MEXAHWYECKHMH CBORCTBAMM HA HAHOCTPYKTYPHPOBAHHOM NOJIIOKKE;

- HSTOTOBACHHE B HCCIALI0BaNHE ONMLITHLIX 06pasnos ATIL

I~

OcHoBHbIE Pe3yALTATH HPOEKTH

1. BLOOAHEH AHATHTHYCCKHE oﬁaop conpeuemmn uayquo-texnuqccmn JMUTEPATYPH, 3IATPArHBAIOIIEH HAYYHO-TEXHHYCCKYIO
npofnemy, neeneayemyo B pamkax [THH.

2 Iposeaens narenthnie neeneaosanus no FOCT P15.011-96.

3. llposeneHsl mccneaoBarne, o6ocHOBaHE W BHIGOP MCTONOB M CPEACTS, HANPABIEHHS HCCACAOBAHMA # cnocofor pemeHus
NOCTaBASHHAIX Janay.

4. Bunonxeno uccheaosanne W obocHopanme TpeloBaHMit K MCXOAHBIM KOMIOHeHTaMm, obecneunsaommy noayuesne ATIT ¢
3aaHHRIMH CBOCTBAMM.

5. Buibpan cnocol nomydeHus HAHOCTPYKTYPHPOBAHHOTO METEPHAIA HA OCHOBE BOMB(PPIMOKOOAILIOBOro TBEPAOrO Chiapa, ©
BEICOKIMHE (PHIHKO-MEXTHHHYECKHMH XAPAKTCPHCTHRAMH,

6. Heenenosanu 1 oGocHopanst TpeGoranus x Texnonornaeckomy oGopyioranmio, neobxomumonmy juis nomysenus ATIT ¢ 2ananmumm

cBOTCTRAMY 1 oﬁecucwsammmy BEICOKYHO npouno.n.amnsuom ¥ IKOHOMHYHOCTS pazpaﬁmnacuuu TEXHOMOTHE.

L HCI.J'[UJ.OB&HHE npoueccon naauuoneﬁmux r[:aa " tpupmrpomnn MHOTOKOMIIOHEHTHOTO caasyloulero MATEPHANE  NPH
T8epaodaInOM 1 EKHAK0(AIHOM CIICKAIHM.



2 OGOCHOBAHNE HOBOFO TEXHONOIHYECKOro NOAXOAA K YIIPABASEMOMY CHITEIY FMOPHIHLIX BRICOKOHANOMHEHHAX KOMIOIMIHOHHRIX
MATCPHAIOB HA OCHOBE ML,

| Buuonneaa .qnpa&mm onmaoﬁ TEXHOJIOIHH CHHTE3a MUKPOAIMAI0E JANA BuINOAHEHHS TpeSoBanMil K HCXOAHLIM KOMIOHSHTAM,
olfiecnednBAIOIIAM NOTYYeHHE ABYXCAORHBIX anMasHo-TBEépaocnaasabix naactun (ATIT) ¢ 3ananHHbIMN XapaKTEPHCTHRAMM.

2 PaspaGoran criocob noNyHeHHA HAHOCTPYKTYPHPOBAHHOI'O MATCPHANA HA OCHOBE BOAL(PaMOK0BANETOBOrO TREPAOIO CIIIARA.

3 Paspabotana NporpaMMa H METOAMKH MCCHENOBAHMA (PHIMKO-MEXAHHYCCKMX CBOMCTH. HAHOCTPYKTYPMPORAHHOTO MATEpHana Ha
OcHOBE BONBPAMOKOBANETOBOrO TBEP/IOrD CHIABA.

4 M3rorosnesa ONbITHAY NAPTHA HAHOCTPYKTYPHPOBAHHOrO MATEPHANA HA OCHOBE BONL(PAMOKOGANETOBOro TBEPAOIO CrIABE,
NpOBEACHO HeCTeA0Ban e ero (IIHKO-MEXAHHYECKIX CBOMICTE.

5 HapaGoTaHa 0neiTHAg NAPTHA MEKPOAAMAIOR, COOTBETCTBYIOUMX 3a4aHHBIM TPEBOBAHMAM.

6 PaspaBotan COCTAR M TEXHONOIHA CHEKAHMA pesxyilero cnof AT Ha 0CHOBE MHKPO H HEHOWIMAIOH,

7 I'lpnscqcnm JONOAHKTEABHEIE HATEHTHRIC uccucnunaaun B COOTBCTCTRHH C [‘OCT P15.011-96.

| Bainoaseso HCCNEADBRAHHE npou;eccos HMI y?leHOH rupﬁ‘!EH H a:puanun KOHCOMMUMINH A/MATHBIX y:mpa.mcnepca BIX OPOLIKOB,
MHOPOEGMNOHEHTHBIX NIOPOLLKOB TBEPAUCHHB.IIHHK M anMasHbX KOMHURHHH“.

2 PatpaboTiHbl METOAMKHN B3PLIBHON, ropsavel BIpLIBHOIN H IOpAYCH KBAIHCTATHYECKOH KOHCONMAAINH AIMATHEIX KOMIOIHIKA,
[lposeieHbl IATEHTHBIC HCCACAOBAHHA 110 PE3YABTATAM HCCHUCAOBAHUIE,

B nporecce pabores ga 3 atane Noiy4eHsl CACIYIOMME PEIYIIETATHL

| PaspaboTana mporpaMma ¥ METOIMKH HCCAEA0BAHNA PHIHKO-MEXAHHHECKHX CBOHCTS onkTHRIX obpasios ATIL

2 Marotosneisl oneitHeie 00pasust ATIl Ha HaHOCTPYKTYpPHPOBBHHBIX MOJUIOKKAX C PEXYIIMM CIOEM HE OCHOBE MHKPO M
HAHOAIMAIOR, TIPOBEACHO HCCACJOBAHHE HX PHIMKO-MEXAHHYECKUX CBOICTR.

3 PaspaGoraHa KOHCTPYKUMA annapara ssicokoro zasnenus (ABI), obecneumsatomero cnexanue oauospesesno o 3-x ATII
aunamerpom 13,5420 mm u Tonumnoit wmnmasroro caos 1,0-3,0 sy npw nasnenns fo 8 [Mla

4 PaszpaGoTana nporpasMma ¥ METOAHKA HCHBITAHMl oneITHLLX 06pasuos ABJl HOBOI KOHCTPYKIMH.

S WaroTosnensl i HEnsITans! onbkirHbie obpasusr ABJ] HOBOMT KOHCTPYELHH.

6 npoae,cmm JONOHHTEABHEIE NATEHTHbIE nccnenonaﬂun B COOTBETCTBHH C l"OCT P15.011-96.

I nponeneﬁn a.n,anraum TEXHOJIOIHYECKOro npouecca ne‘ronmmonaoro CHHTE3A K uowuy 'mny BB BHINONHEHB! HCCHRIOBAHME
ASTOHALMONHBIX XAPAKTEPHCTHK H COCTABA NPOJAYKTOB JETOHAUNH, KOPPEKTHPOBKA COCTABOR H TEXHOAOIHH.
2 Maroronnena oneiTHas MApTHA PHEPrCTHYCCKHX MATEPHANOB H 3APANOB; BEINONHCH CHHTEZ HAHOYITICPOIHOH ATMaI0COepAalied

I &)Tpancmua Texuonunm asrummenun AT!’I ua annapa‘rax nonoi’l KOHCTPYKIIHH,
2 Harorosaena onsrrias naptid ATl Aa HaHOCTPYKTYPHPOBAHHEIX NOANOKKAX ¢ HAHOCTPYKTYPHPOBAHHEIM PERYIIEM CAOEH,
3 BoiflonHeHo m.t.ncnonamzc crpykrypst ATII ua uaﬂocmyx:rypuposaﬂnm NOJUI0KKAX © uaﬂom'pyln'ypnpomuuuu PEMYILIEM CAOEM.

I Pm’paﬁm'aiia IKONOTHHECKH HHCTAA 1 sucoxonpoussnanmmu TEXHOMOTUA QUHCTKY mamcnepmamcﬁ IHXTH
2 PaspaboTan bl TEXHOAOIHYECKHE NIPOIECCH! MOIHQHIMPOBAHKA NOBEPXHOCTH HAHOWIMAI0B.
3 M3roToBeHA ONKITHAN NAPTHA HAHO H MHKDO NOPOLIKOS ANMAZ0B JU18 NAnbHeReR nepepaboTEl B KOMIAKTHL H KOMIOIHLUHOHHLIC

MatT y
ST PBHY THCHYM paspadorans:

|. Cnocof o TeXHOAOrHA MODYYEHHA MATepHATA HA OCHOBE BONb(pamoxobanETOro THEPAOro CNNUBA C YMEHBIICHHBIMH PAIMEPaMH
sepua cnedénnoro ofpasua, Gomee OAHOPOAHON MHKPOCTPYKTYPOH M CBA3AHHOMY € ITHM MOHBILICHWIO TPEUMHOCTOHKOCTH M
CTOHKOCTH K TEPMOYARPY.

2 VcoBEpUICHCTHOBAHHAS BHLICOKOIPOMIBOMTENbHAS TCXHONOTHA CHHTEIQ MHKPOIMA30B ¢ pasmepom 3éper 5 — 40 mmm, c
kod(hdmimenTom dopmst He Gonee 1,3 1 colepxanem MOHOKPHCTANIOB B MOpowkax 3epuucTocTeit 40/28 u 28720 - ue menee 20 %.

3 Hosas TexHONOrHA CNEKAHAA PEKYILEr0 CNOM anMasHO-TBEPHOCTUIABHEIX UIACTHH.

PaspafoTaHHBIE TEXHOMOTHH O3BOMAIOT HIIOTABINBATS ATMASHO-TBEPAOCIUIABHEIC IAACTHHE CO CACYIONIMMH XapaKTepHCTHRAMIL

— [eOMETPHHECKHE PasMEph] 213,50 13,52, @19,00 =19,05; 4 8,02 = 8,04 mm,
— TonuMua aNMa3HOre CNos 2,02 =210 mm,

~ TRepAOCTL ANMATHOIO CHOA 77 +80ITla,

~ [IpounocTs Ha CKaTHE 1,37 <140 I'Tla,

- [pounocts Ha HIrnb 1,17+1.20 I'T1a,

~ Tpenmnocroiikocts K 5,7+5,9 Mila-m'2,

~ M3nococTolKoCTs 0,18 <023 mr/xr.

I'HIIO M

PaspaoTansl METOAMKHM B3PBIBHOM, ropsveil B3pLIBHOH # ropaucit KBAZHCTATHHCCKON KOHCOAWIAIHN AIMAZHKX  KOMIOSHLIE,
NO3BOAAOUIME HONYIHTH IMAIHBIE KOMIAKThl CO CACAYIOUMMH XapAKTEPHCTHRKAMN:

TEOMETPHHCCKHE PasMepbl AE5-13; 63,5 MM,
— TBEPNOCTh 80100 I'Tla,

— NPO4HOCTL HA CKATHE 2,00 I'Tla,

— IPOYHOCTH HA HIrHD 1,05 [Tla,

~ sty ynpyroers (10nra) ue menee 700 [Tla,
- TpeumHocToftKoCTs, K 5,0+8,0 MITam'?,
— HIHOCOCTOHKOCTS, 0,30 mr/kr,

— TEPMOCTOHKOCTE 1473 K,

~ TENAONPOROAHOCTS 400500 Br/m K.



3. Oxpanocnocofubie pesyabTATL HETELIEKTYAALHOI AesTenbrocTh (PHI), noaydennsie B pavKkax npuKIaiHoro HAYIHOTO
HCCARAOBAHNA M IKCHEPHMEHTAALHOI paspaboTrn

1. 3asska na npeanonaraemoe w3obperenne Ne a20150306 or 04.062015 1. «Coctas 1A HATOTOBIEHHA TBEPAOCNNABHO CMECH Ha
ocuose xkapbua sonsdpamar Pecnybmika Beaapycs, PO,
2. Hoy-xay Ne 615062610007 or 26.06.2015 r. «/Ia6opatopHbiii TeXHONOrHYECKHIT PErIAMERT CHETESA Mitpoanmasosn, PO,
3. Hoy-xay Ne 615062610008 o1 26.06.2015 r. «JlabopatopHiiil TEXHONOrHYECKHMil pernamMentT crekanus pexymero cnos ATIDs, Pd.
4. Hoy-xay Ne 615062610009 o1 26062015 r. «/Iabopatopisifi TEXHOMOrHYLCKIH PETIAMEHT MOMYYCHHA HAHOCTPYKTYPHPOBAHHOID
METEPHAIE HA OCHOBE BOABGPAMOKOOAIETOrO TBEPAOIO Ciinasay, PO,
5 3asmka na npeanonaraemoe wusobperenme No 220150608 or 07.122015 r "Iluxra ans nofiydesus HIHOCOCTOHKDIO
KoMiosnuonyoro marepuana” PecnyGnuxa benapyes, PO,
6. Hoy-xay "JlaGopatopHpiil TeXHOZOrHHYECKHH PerNaMENT COCKAHHA PEKYIIErO COR AIMAIHO-TBEPOCIAABHLX HJIACTHH,
ATI1I284131.001 JIP." lpuxas OI'BHY THCHYM Ne 53/1-0 ot 20.102015 r. P,
7. Hoy-xay "fluefixa asicokoro sasnenns HYMK 294639.002". lpukas ®TEHY THCHYM Ne 81-0 o1 21.122015 r. PO,
8. Hoy-xay "Beranka teéprocnnaspas HYMEK.714123.001". Mpaxas @TBHY THCHYM Ne 82-0 or 21.122015 r. P®.
9. [porpamma ang IBM "[Iporpamma a4 onpesneneHia pasMepos 3Epen KOMNO3HTHOro Matepuana”. CRUACTENLCTRO O PErHCTPALIHI
Ne 2015662138 o1 17112015 r. P,
10. porpamma pas IBM "Tlporpamua ans onpesieneHss XapaKTepHuX HANpaBneHuii B ofpasue © 3epeHnoil cTpyKrypoi no
ontadeckoii dororpadwmn”. Jasska Ne 2015661114 ot 17.11.2015 r. P®.
1. TIporpamma s IBM "TIporpamma ang onpejeieHia onTuManseix obnacreil HaHOHHIEHTHPOBAHMA Ha NoBepXHOCTH OOpazua’.
Jasexka Ne 2015661150 or 17.11.2015 r. P®.
12 Hoy-xay "“JlaBoparophetii TeXHONOrHHMECKHIl PErNaMEeRT MITOTOBACHHA AIMATHO-TBEPAOCIABHLIX nnacTHH Ha ABJ| nosoii
roHcTpykuun (AMKM.196514.003J1P)" Hpukas ®IBHY THCHYM Ne 78-0 o1 24.062016 r. P®,

4. Hasnauenue w 06J3CTh NPUMEHEHNSA PeIYILTATOR OPOEKTA

PaspalarpiBacMble TEXHOMOTHH HAHOCTPYKTYPHPOBAHHAIX AIIMAIHEIX KOMIAKTOB M aIMasHo-TRepaocnnasuuix maactus (ATIT) moryt
ObITh  MCNONLIOBAHLY UM MATOTOBJNCHHA 3HEProadhQexTHBNOro NOPONOPAIPYIAIONIEr0 WHCTPYMEHTA M o0OpyAOBaHMA 1A
sedrrerasopoit npossunenpocri (Oypossie PDC nonora, Gypossie rofosky, paciumprTeny, KamopaTopst o ap.).

5. dupexTrl 0T BHEAPEHHA PEIVALTATOB NPOERTA

Opragnianus npoH3BoACTHA HOBON M YCOBEPIIEHCTBOBAHHOH BHCOKOTEXHONOIHHECKOI NPOAYKIHN;
Opranu3anus AONOAHHTENBHOrQ IKCNOPTA BHCOKOTEXHONOIHYHOH NPOAYKITHE;

[pupneuenne HHBECTHUHOHHIX CPEJCTS;

VeenuueHne BHYTPEHHHX 3aTPAT HA HCC/ICIOBAHHUA H paspaloTky, BKIOYAA BHEGIO/IKETHBIE CPL/ICTRA;
[Mossimenue Y¥POBHA JAHATOCTH BNCOKOKB&JIH‘#H].[HPDB&HHHX KRJpOR, B T.4. MOJIOBLIX CNENHANHCTOR,
CHHACHHE MATEPHAIO- H JHSProEMKOCTH IPOHIBOACTBA;

CoxpaHeHHe H PA3BHTHE HAYYHO-TEXHHYECKOTO MOTEHIIHANA;

TToBBIIEHNE KAYCCTBA BRNONHAEMBIX paboT;

POCT KOHKYPEHTHELX TPEHMYIIECTR,

6. DopyMbl H 0HBEMBI KOMMCPIUHAIH3AUKN PEIYILTATOR POCKTA

BypoBoil HHCTPYMEHT, MPEIHAIHANCH VIR PaGOThI B IKCTPEMATBHBIX YCIOBHMAX IKCILUTYATALMH: A8 OypeHHA Ha HedTh W Fa3 B CIOKHBIX
FEOMDIMECCKMX YCIOBHAX — A ceepxryGoxoro Oypenmn campix teepastx (X — XII kareropuii) ropueix nopoa Bricokue usnko-
MEXAHHYECKHE CHOMCTAR HAHOCTPYKTYPHPOBaHHLIX anmaiHmx xomnakTos i ATIT obecnednsaloT BLICOKYI) CRKOPOCTL DYpeHMA npu
MAKCHMANLHOM OCeBOH Harpyske, yBemndenne He mence dem Ha 30 % cpemHeil ckoOpOCTH MPOXOOKH, MTO NOIBOJAET SHEMHTEABLHO
CHHIMTE CTONMOCTh CKBAXKHH

7. Haawane concrnoanurenei

Jlas pafioT 110 NPORKTY COMCNOAKKTENN OTCYTCTBYIOT



ihenepanstoe rocysapcrsentoe DIOIMETHOR HayMHOe yupexkaeHne
"TexHONOrHYECKHE HHCTHTYT CBEPXTREPABIX M HOBBIX YTAEPOIHBIX
sarepHanon”

bnank BJI
(noomdten) (Gharaerus, uss, omuecmeo)

Baank BJL,
(nodnucs) fhasuciun, uwn, omuecmeo)




