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B 2017 roay PYCAJ1 ocHoBan HOBbiW R&D ueHTp — UHCTUTYT Jlerkux
Matepuanos u TexHonoruu (UJIMuT)

Crparernyeckue uenm

KomneteHuuun UJIMuT
»> Co3pgaHue HOBOM NpPOAYKUMM C  BbICOKOW [fo06aBieHHOMN JlenapTameHT ANTEHHbIX CNNABOB
CTOMMOCTbIO, pa3paboTKa TEXHONOIMMN U UX BHeapeHue (cnnasbl,

KOMMO3ULIMOHHbIE MaTepuanbl, KEpaMMUYEeCKMe U apmMmupyrolme
MmaTepuanbl)

* HoBble cnnaasbl
* JInTenHble TeXHONOormm

* KomMbUHMpPOBAHHbIE TEXHONOIMM NPON3BOACTBA
» HayuyHaa n TexHonormyeckana noafepskka NpomnsBOACTBa U MOUCK

HOBbIX MPUMEHEHUI NPOU3BOAMMOM NPOAYKLUU

DenapTameHT agAUTUBHbIX TEXHOOIUM

* MaTtepuanbl gna 3D-neyatn
» dopmupoBaHue Hay4YHO-NPOU3BOACTBEHHOIO Knactepa . o
. TexHONOrMmM N3roToBAEHUA AeTanemn
notpebutenen un paspabotTynkoB ANAa pacwmpeHuna cohdep .
Mpon3BoACTBO NOPOLLKOB
notpebneHns antoMMHUSA
Konnektms UIMuT AenaptameHT gedpopmupyembix CNAABOB U KOMMNO3ULUOHHbIX

martepuanos
N3 42 coTpyaHUKOB 15 nmeroT cteneHb KaHAMAATOB HayK

* MeTannbl U KOMNO3ULMOHHbIE MaTepuMabl
* Extrusion, drawing, rolling, forging processes

[DenapTameHT XMMUUYECKUX TEXHO/IOTUIA, NEerMpyloLmx u
apmupylowmx aobasok
HoBble HemeTannyeckme NpoayKTbl

Jlervpytolme 1 apmupytoLLme matepuanbl

. TexHonoOrMm nonyyeHua GTopmnaos 1 peaKo3emesibHbIX MaTepurasios
"- B pabote 12 R&D npoekToB
P - o
m Bonee 20 napTHEpPOB — YHMBEPCUTETOB M KOMMaHWM B PO 1 3a pyberkom
PacnonoxeHue: MockBa, JIEHUHCKMI NpoCneKT 6 cTp. 21 =
A\\O °9 B pa3paboTke 6onee 20 HOBbIX TUMOB NPOAYKLMMN

X



Pa3paboTKa

ALOUTUBHbBIA LLEHTP PYCAN

MoAHbIN UMKA CO3A4aHUA KOHEUYHDbIX U3aeNnun
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Atomairzep BluePower EOS M290 Kreon.
AU12000 Ace Skyllne
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|- Jlabopatopua uccneposaHua

YYyacToOK NUTbA U ¢M3VI‘-IECKVIX CBOUCTB

Tepmuyeckoil 06paboTku |- Na6opatopua uccneposaHus

. MeXaHUYeCKUX CBOMUCTB
YyacToKk mexaHn4yecKkou 2

06paboTkH maTtepuanos
— JlabopaTopua KOPPO3UOHHbDIX
Na6opatopus uccneaoBaHui
MOoAEeNUpoBaHUA 9% Nabopartopus
NPOU3BOACTBEHHDIX meTtannorpadpuueckoro u
npoueccos XMMMUUYECKOro aHaNu3a
e8
ntd -

(" ot

dusmnyeckue
CBOICTBA

MexaHun4yeckue
CBOICTBA
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NMHEUKA CNIABOB ANA AT

MopowKM Ana aaauTUBHbIX TEXHONOMMIM Npou3BoasaTca KomnaHuen PYCAJ1 B cootsetctBum ¢ TY 24.42.00-002-44669951-2019. TY
obecneymBatloT NapamMeTpbl KA4YEeCTBA NOPOLUKOB, NPeAbABASEMbIE PA3HbIMW NPOU3BOAUTENAMMN aAAUTUBHOTO 060pPYA0BaAHMUA.

ba3oBble cnaasbl HoBble cnnasbl
AISi10Mg (RS-300)  AISi7Mg (RS-356) | — Martepuanbl € NOBbILEHHON! NPOYHOCTbIO
G, > 350 MMa o, > 300 Ma (05>400 Mfa)
Gp,2> 215 Mla Og,2> 190 Mla PC-320 (Al-Si) — npourocts 400 Mra
65 = 8,5 % 65 = 10,0 %

PC-507 (Al-Mg) — npouHocTb 430 MMMa

XapaKTepMCTMKM I'IOpOLLIKa PC'553 (AI'Mg'SC) — MPOYHOCTb 475 Mla

SPAN <12 MaTepuanbl ¢ noBbileHHOM paboueit T
TekyyecTb (92,5 mm), c** 87+4 (175°C...300°C)

Tekyuectb (94,0 mm), c** 2523 PC-230 (Al-Cu) - npouHocTs 490 Mna
BnaxHocTb, He 6onee, % 0,04

CopeprkaHue O,, % macc. <0,1 PC-390 (Al-si) — pabouaa T ~220°C
CopepaHune H,, % macc. <0,3

PC-970 (AI-NM) - pabouas T >220°C

*I'paHy/IOMEeTPUUYECKUIA COCTaB MOPOLLKa MOXET

Martepuanbl ¢ 0cobbimu pusnuecknmm
ObITb CKOPPEKTUPOBAH MO COrNlacoBaHMUIO C —

notpeburenem. cBOUCTBaAMU
**TeKy4yecCcTb NOPOoLUKA MOXET OT/IMYATLCS B
3aBMCMMOCTY OT rpaHy/IOMETPUYECKOrO COCTaBa. PC-333 (Al-Mg-Si) — TennonposoaHocTb 190
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CMNNAB PC-320 C MNOBbILUEHHON MPOYHOCTbIO

RS-320 - CnnaB cucteMbl Al-Si-Cu € BbICOKOM TeXHOSI0rM4yHocTbio npu CJIC. CnnaB MOXET MPUMEHATLCA MNoc/e OTXUra u
nocne T6.TepMnyeckaa o6paboTka cCrnocobCcTByeT MOBbLILWEHUIO OTHOCUTENbHOIO YAJIMHEHUSS U CHATUIO OCTaTOYHbIX
Hanps)keHuUn. T6 obecneumBaeT ny4wme nokasaTenm yCcrtanocTu rnpu He3HAUYNTENbHOM CHUXEHUU NPOYHOCTU. RS-320 mMoxeT
NPUMEHATBLCA B Ka4eCTBE 3aMeHbl IMTENHbIX N HEKOTOPbIX AedopMUpyeEMbIX CpeaHENPOYHbIX CMNJIaBOB

MexaHunueckan cBoicTBa McnbiTaHMA HA CKNOHHOCTDb K 06Len Koppo3uu
] A360-F* 08
- AlSi10M ’
MexaH1uyecKkme cBOMCTBa PC-320 ! g (nuTbe) < m XY mZ

OTXMUr OTXMUr OTXuUr E 06
E, Ma 71 /1 68 /1 S 7 CKOpPOCTb KOPPO3UU He
05, Mla 430 370 370 317 2 E 04 U3MEeHMNacb B TOM
65, % 4,0 6,1 7,5 3,5 g - TeMmnepaTypHOro
HV 124 124 120 75 g 0,2 BO3AeincTBunA
MUY, Ncp, 103 unkn. (cmax=

7 1 5,3 -
157 MMNa, K, = 2,6) 2 9.8 0
MuLLY, MNa (K, =1, N =2-107) 130 190 110 124 25°C 100°C, 1004 150°C, 504
MnoTHoCTb, r/cm3 2,66
Mogaynb KOHra npu cxkatuum, IMa 71,7 MopucTocTs, % <0,50
Mpenen TEKyYeCcTU Npu cxaTmu, 320 KT/IP, 1/K - 10°® 21,5
MnMa TennonposoaHocTb, Bt/m-K | 155,0
MNpenen npo4yHOCTM Npu cpese,
Mpﬂzfl P pucp 215 TennoemkocTb, Ox/Kr - K 875
DNeKTPOConpoOTUBAEHME,

YnapHaa BA3kocTb KCT, [x/cm? 1,5 OM - MM2/M 0,054 . >

A\\ow MpUMepbI U3AENMI: KOMMOHEHTbI 3K30MpoTe3a M3 PC-320 5



3KOHOMHO/IEFTOBAHHbIN CNJ/IAB PC-553

PC-553 KOppO3MOHHOCTOMKMI BbICOKOMPOYHbIM cnaaB cnuctembl Al-Mg-Sc. BbICOKMI ypOBEHb 3KCMN/TyaTaLLMOHHbIX XapPaKTEPUCTUK
AOCTUraeTca 3a cyeT oTKura, 6e3 nposeaeHUA 3aKankm. KomnnekcHoe nerMposaHme Sc M NepexoaHbiIMKU MeTaanaMn No3BoaseT
AOCTMYb OMTMMA/IbHOTO YPOBHA XAapPaKTEPUCTUK MNPU  KOHKYPEHTHOM CTOMMOCTM MO CPABHEHUIO C TPAAUUMOHHbIMM Sc-
coAeprKaliymu cnaasamm

MexaHuuyecKasa cBOMCTBaA CpaBHUTeNbHbIe UCNBITAHUA HA CKNOHHOCTb K MKK
XY
E, Ma 72 73
VA
XY 495
og, MMNa 440
Z 490 200 pm 300 um
XY 450 :
Oo,2, MMa 7 440 290 PC-553: Koppo3us AlSi10Mg:
oTcyTCTBYET MaKCuManbHas rnybuHa
XY 19,5 Koppo3uun - 300 MKM
05, % 7 147 10,0
18’0 CpaBHUTENbHbIE UCNbITAHUA Ha CKIOHHOCTb K 06 el
XY Koppo3um (24 yaca B p-pe 1H NaCl + 0,3 % H,0,)
MHLY (K, = 1), MPa Z 150 138
(N=2-107)|(N =5 -108) Cnnas PC-553 | 7075-T1 [AISMgMn-O* [ AISi10Mg
AnvTenbHasa Npo4yHOCTD,
MMa CKopocCTb
VA 204 -
100 °C, 500 h. - ;4,500 KOoppo3um, 0,26 30,6 0,43 0,67
150 °C, 100 h. - g,c,100 113 r/cm224 u.

A\\ow =« Matweb, Airbus (datasheet)



YAPOMPOYHbIN CNNAB PC-390

PC-390 - cnnaB cuctembl Al-Si-Ni ¢ Bbicokon nponssogmtenbHocTbio nNpu C/1C, xapakTepusyrLWKUnNCca yaoBaeTBOPUTE/IbHON MPOYHOCTbIO
B YCNOBUAX MOBbIWEHHbIX TemnepaTyp. CnaaB MOXET NMPUMEHATbCA Kak Moc/se OTXura, Tak U nocne T6 B U3genuax pas/iM4yHoOro
Ha3Ha4eHus (aBToMobunecTpoeHne, aaPOKOCMMYECKAs MPOMbILLIEHHOCTb U T.4.), paboTatowmx npmn Temnepatype Ao 250 °C

- PC-390 A390-T5*
CsowcTBa ORI T6 4032-T6* )
CsoictBa npu T,
og, Mlla 360 360 380 295
0.2, MIa 200 265 317 260
l's, % 4 2,0 9,0 1,0
CsoiictBa npu 250 °C
5250 MrMa 160 170 78 90 CTpyKTypa cTabuibHa Aaxke npu TemnepaTypax Harpesa noa
3aKaJ/IKy 3a c4eT KOMMeKCHOro nermposanHma NNV
00,2250, MIla 145 115 40 -

dPusmnyeckme cBOMUCTBA 250 -

200 f\ * 4032 ° RS-390

150 -

» Mopuctoctb He 6onee 0,3 06. %

> MnotHocTb — 2,820 r/cm3

100 -
»TK/IP (20— 100°C) — 19,5 x 10° 1/K

Harpyska, Mlla

(%]
o

» Mogaynb ynpyroctn E - 76 NMa 1 10 100 1000

A\\ow Bpema Ao paspyLlieHus, u.



YXAPOMPOYHbIU CNIAB PC-970

PC-970 — HOBbIA CpeAHENPOYHbIA CN/IaB Ha OCHOBE aNlOMWUHUSA, CTaOUNM3UPOBAHHbLIN MEPEexoAHbIMM MeTanlaMu, Ans paboTbl B
YC/IOBUAX MNOBbIWEHHbIX TemnepaTyp. CnnaB AEeMOHCTPUPYET BbICOKYHO MpousBoauTenbHoCTb npu C/IC M yaoBNeTBOPUTENbHbIN
YPOBEHb CBOUCTB B CUHTE3UPOBAHHOM COCTOAHUWN U NMOCAE OTKUTA

TUNUUYHble MexaHu4YecKkmne CBOMUCTBA

RS-970 2219-T851* 2618-T61*
Cnnas
OTXur nauTa LWITaMMNOBKa
o, MPa 420 400 430
Op, MPa 270 290 380
65) % 6,0 6,0 7,2
CTabunbHOCTb CTPYKTYpPbI MaTepuana obecneunsaer N306paxeHne CTpyKTypbl CriaBa
paboTtocnoco6HocTb A0 350 °C RS-970 B cMHTE3MpPOBaHHOM
500 —e—RS-970-UTS coctosaHuun (CoOM)
400 =#=RS-970-TYS
C —0—2618-T61-TYS
= 200 [MnoTHOCTb, r/cMm3 2,9
100
MopuctocTtb, 06. % < 0,20
0
0 100 200 300 400 ©

A\\OW  *john Sessler «Materials Data Handbook», 6a3a maTepuanos Matweb 8
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PC-333 — cpeaHenpoOYHbIN aNtoOMUHMEBDBIN cniaB cuctembl Al-Si-Mg ¢ BbICOKOW TenaonpoBOAHOCTbIO ANA M3rOTOB/IEHUA 3/1EMEHTOB
Tenn00bMeHHbIX arperaToB. [OTOBble AeTaNN AO0MKHbI ObITb NOABEPTrHYTbl MCKYCCTBEHHOMY CTapeHUI0 6e3 NpoMeXKyToO4YHOM onepaumm
3aKanku. YpoBeHb TennoPpU3NYECKUX CBOMUCTB AOCTUraeTca NPu HU3KOTEMMNEpaTyPHOM CcTapeHun 6e3 MCnoib3oBaHMA onepauuu
3aKa/ikn. 10 YPOBHIO MeXaHUYECKUX U Tenno-Gu3ndyeckmux CBOMUCTB ABIAETCA anbTepHATUBOM AedopMMpyeMbIM cniaBam cuctem 6061
(AA33) n 6063 (A431).

XapaKTepnuCTUKU NOPOLLKA

Tepmoperynaupyowmii Kopnyc
AeTeKTopa raMmma-usnyyeHus

dusnyecKkme cBOUCTBA

Rucnopoa (0,), % < 0,050 MNnoTtHoCTb, r/ecm3 | 2,656 CnyTHUKa «fApuno»
Bnara (H,0), % <0,03
Chepmecan ] P10 2035 e oo o
- ne4yaTtu
CuHTes OTxur l
gsze'p,l\%;ekyqecm XZY 138 ;23 Voo CHemKeHme Beca ~ 25% .
Be/sinveHme Ten TB ~
Npenen npoyHoctn oy, MIla XY 300 315 ! S IEIRTERAS °
VA 310 320
XY 21,0 16,0 l
OTHOCUTeNbHOE yanuHeHue 6c, % - 00 17 0
: : "H$%&' ()%$*+%,-". 3/
TeeppocTb, HV 85 95 [0/#$*112#.3+$4'+0#05)6'
TennonposogocTts (A), Br/m* K 170 188 0#15$*%"-'-35'%5(3#2'7"8%3'*'

A\\ow 9



PC-300 (AISi10Mg) u PC-356 (AISi7Mg). ONTUMMU3ALMA NPOLIECCA C/C

Ontmmsauma npouecca C/1C asnaeTca KAUYeBbIM GAaKTOPOM CHUXKEHUA CTOMMOCTU n3genmn. OgHako, HEONTUMa/IbHOE COYETaHUE
napameTtpos C/IC moxeT NpMBOAUTb K POCTY MOPUCTOCTU M NOTEpe TEXHONOIMYHOCTM MaTepuana. B cBasu ¢ aTum, nposegeH pas
paboT no pa3paboTKe BbICOKOCKOPOCTHbIX peXMmoB nedyaTu martepmnanos AlSilOMg (RS-300) wu AISi7Mg (RS-356),
obecneymBatoWLNX MUHUMANbHOE KOIMYECTBO AePEeKTOB U COXPaHEHNE YPOBHA MeXaHNYEeCKMUX CBOMCTB.

TUNUUYHbIE MeXaHMUYEeCKUe CBOMCTBA NOC/Ie OTXKUra

Marepuan/TonwmHa cnos/
CKOpPOCTb NeyaTtu 30 mkm/18,4 60 mkm/41 80 mKkm/60,5 60 mkm/40,2
cm3/u cm3/y cm3/y cm3/y*

Mpenen XY 340 350 320 300 .

NPOYHOCTU Op, AlSi10Mg, 80 MKMm,
MnMa Z 350 350 320 310 nopucroctsb 0,1 %
Npeaen XY 220 220 210 190

TEKy4YecTn

o2, MMMa z 225 220 210 175

OTHOcuTEeNbHOE XY 12,0 10,0 7,0 14,0

0,

yanmHeHue 65 % 7 9,0 7,0 4,0 8,0 5

* B KauecTBe CpaBHEHWMA: NoJy4eHHble XapPaKTePUCTUKN MPON3BOANTE/IBHOCTU B 2 pa3a npesbialloT NOKa3aTenmn AISilOMg 80 MKM
maTepuana AlIF357 (EOS), ckopocTb neyaTn Kotoporo coctasndeTt 20,8 cm3/u**, Ceoiictea AIF357 nocne oTkura He I'IOpVICTOC’Tb 0.1 %'
npeacTaBaeHbl ’
A\\OoWwW 10
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TOMNONOIMM4YECKAA ONTUMU3SALUNA AETAIU B UITMUT
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MNapameTpbl oNTUMU3ALUMK
[o Nocne
Macca, Kr 0,641 0,544*
Cnnas AR7 RS-320
MnoTHOCTb, r/cm3 2,7
TexHonorma npoussBoACTBa

2,7
Jlntbe

3D-nevatb
*MuHUManbHbIN KO3PPULUMEHT 3anaca NPU HauxyglLUuem C/lyyae Harpy*KeHus
coctasnaet 1,68. Boinrpbiw B macce 15%

3P PEeKTUBHOCTHU

CoBpeMeHHble NoAX0oAbl K MPOEKTUPOBAHUIO N BbICOKOTEXHOIOTMYHbIE CMiaBbl, pa3paboTtaHHblie B UTMuT,
A\\ow

Nno3BONAKOT CO34aBaTb AeTaJ/in, oTBevaroune coppemeHHbIM Tpe6OBaHMﬂM NMPOYHOCTU, HAAEKHOCTU U
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TOMNONOrMYECKAA ONTUMMU3ALUA AETANIEN B UTMUT

MNapameTpbl ONTUMM3ALUMU
"#$%& '%( )*H+,+-$.++ [ 01)23#"42 Mo Mocne
$5+$-+)22)4 #'62+0+ Macca, Kr 3,15 1,58
Cnnas AK9 RS-300
7"%&)*#+’+_$'++ /82+972+" ,$88. *1+ MnoTtHoOCTb, r/cm? 2,7 2,7
:800)5++,+2+,+-$.++  *)$#%+5)8#+ : : :
TexHONOrMA NPoOmM3BOACTBA Nntbe 3D-nevatb

*MuHUManbHbIN KO3PPUUMEHT 3anaca NPU HauxygLuem C/lyyae Harpy>KeHus
coctasnqet 1,73. Boimrpbiw B macce 51%

2] |

NcxoaHaa getanb € Harpyskamm u Iy PacnpeaeneHmne yCnoBHbIX M1OTHOCTEN HAC onTMMM3MpOBaHHOM AeTanun
A\\ow 12




MOAETNPOBAHUE MNMPOLECCA NEYATU B UTTMUT

"HS%& () *+%&, $H-$'."[H0% 1#2*$3

AMr6 Matepuan Marepuan  AK7Y
3 mec. LMKkn nsrotosneHms Llnkn nsrotosneHms 60,5 Y.
60 wr. KonnyecTso cBapHbIX COeAMHEHUI Ko/sMyecTBo cBapHbIX COeAMHEHMN O wr.
9 Kr Pacxop matepuana Ha 1 getanb Pacxos nopowka Ha 1 getans 1 8 Kr

A\\ow 13
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aluminium crafted by hydro power

rE RUSAL

Mo Bcem Bonpocam:

HNayb6apanTte Japba, PykoBoauTenb npoekTa [lenaptameHTa aganTuBHbIX TexHonornii WJIMuT

Dariya.Daubarayte@rusal.com
+7 (977) 816-99-15 y
+7 (495) 72051 70 po6. 1227




