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AaaVTUBHbLIE
TeXHONOrmu



AOOUTUBHBbIE TEXHOMNMOMMM ( Additive
Manufacturing) — TexXHOnorum rnocriouHoro
HapaluMBaHMA N cuHTe3a 0bbekToB. LLnpokoe
NpPUMEHEHME NoNy4Ynnu ans Tak-HasoiBaemon abdbep-
TEXHONOInM ( fabber technology, Takxe
pacnpocTpaHeHo HanmeHoBaHue 3D-nevyaTb) — rpynnol
TEXHOMNOrM4YeCcKknx MeToaoB Npou3BoACTBa N3genun u
NPOTOTUMOB, OCHOBAHHLIX HA NO3TaNnHOM OOPMUPOBaAHNU
nsgenuns nytém gobasneHnst matepuana Ha OCHOBY
(nnatdopmMy 1Unu 3aroToBKY).



N3o0bpeTeHne npuHaanexmT
Uapnb3y Xanny, B 1986 T.
CKOHCTpyupOBaBLLEMY NEPBLIN
cTepeonuTorpadpunyeckmn
TPEeXMePHLIN MPUHTEP.




AOONTUBHbIE TEXHOMOMU

AJOUTUBHBbIE NPON3BOACTBEHHbIE
NpoLiecckl - 9TO BbipalliuBaHue
nsgennmn Ha 3D-npuHTepe no CAD-
MOAENn. ATOT NPOLECC
cynTaeTcd MHHoOBaLUMOHHbIM U
NPOTUBOMNOCTAaBIAETCA
TPaOAULMOHHBIM criocobam
NPOMbILLIEHHOIO NPOn3BOACTBA.



Cgepbl
NPUMEHEHUSA
aaaUTUBHbIX
TEXHOS1OMUN:

» CTPOUTESNBLCTBO;

» CEINTbCKOXO35IUCTB
eHHasd
NPOMBbILLUIIEHHOCT
b;

» MaLLMHOCTPOEHNE
» CYOOCTPOEHUE;

» KOCMOHaBTUKA;
»MeaNLMHA U
doapmakorsorus.




1Mo 3Ha4vYuim aooumus8HbIiu ripouecc
MocJ1olUHO20 co30aHuUs1t Moodesiu U KaK OH
npoucxooum?

B coBpeMeHHOW NPOMBbILLTIEHHOCTU 3TO
HEeCKOJbKO pas3HbIX MPOoLEeCcCcoB, B pe3ynkraTte
KOTOPbIX MogenupyeTcs 3d OObEKT:

 UV-0051y4veHue;
IKCTPY3US;
CTPYWUHOE HanblNeHUe;
ClM1aBNeHne;
 [TaMUHUPOBaHMeE.



TpaauLMOHHOE IPOU3BOACTBO

>
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(apauTMBHLIM Npouecc)




FDM (Fused deposition modeling) — NOCNOWHOE NOCTPOEHME U3OENNS U3
pacnnaBfieHHOWN NSIACTUKOBOW HUTWU. 3TO CaMbll pacnpoCcTpaHeHHbIN cnocob 3D-
ne4yatn. FDM-npuHTEpPLI paboTatoT C pasnMYyHbIMU TUNaMn NIacTUKOB, CaMbIM
NonynApHbIM N OCTYMNHbLIM U3 KOTOPbLIX ABNSAETCA AP€

xcTpyRep
7 —
V) 5=t Marepuan nopaepx
"" N
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KaTylwka c MofensHsmM
MaTepAaNOM




[MpenmyllecTBa agaAUTUBHBLIX

TeXHOJTOrnu
-YnyJleHHble CBOUCTBA

OTOBOU NMpoayKuun.
-bonbLaa 9KOHOMUA CbhlIpbA.
-BO3MOXXHOCTb U3rotoBrneHus
N3aenmnm co CroXKHOU
reoMeTpuen.

-MobunbHOCTb NPON3BOACTBA
N yckopeHne obmeHa
NaHHbIMW.



AOONTUBHDBIE
TEXHOJIOI M-
NMEPCINEKTUBHbIE
TEXHONOIN'MU bYOAYLWEIO




AOONTUBHbIE TEXHOMOIMMN HAaXOAAT LUMPOKOE
NPUMEHEHME B NPOMBbILLNEHHOCTU

- WtanbgaHckn ruraHT MakapoHHOW UHAOYCTPUN Barilla,
Mcnonb3yeT B CBOeN paboTte 3-d ycTaHOBKU



AOOUTUBHbIE TEXHONOIMNU HAXoOAT LLHNPOKOE

npmmeHeHune B NpoMbILLTTIEHHOCTU

KomnaHua BeeHex 13 wTtarta Orano cobupaeTcs 3aHATbCSA BbiMYyCKOM 3D-NPUHTEPOB,
CcnocobHbIX nevataTb nuuubl. [ns 3TOr0 OHW YyXe HalnM WHBECTOPOB, KOTOpbIE
BblAENWAN UM 1 MUNNNOH AONNapoB AN Havana Npou3BoAcTBa YCTPONCTB. [puHTep
Ha3bliBaeTcs Chef 3D u ymeeT genatb NuUuLUbl N0 MHOMBUAYANbHOMY 3aka3y KINMeHTa C
onpeaenéHHbIM Y30pOM WNK  KapTUHKoW. [lomMmmo 3TOro, annapaTt Yy4YuTbiBaeT
NoXXenaHusi No COCTaBy M3OEeNusl, NOSTOMY MOXET NPUroToBMTbL NuLLy 6e3 rmioTeHa.




AO0ONTUBHbIE TEXHOMOIMN HAaXOOAT LUMPOKOE

NnpuMeHeHne B NMPOMbILUITEHHOCTHA

AJJ,,ELI/ITI/IBHOG npon3BoaCTBO CTPEMUTENIbHO BbITECHAET BblHUTAKOLWLME TEXHOJIOTMN BO BCEX

TEXHOJTOI’M4YeCKnX O6J'IaCTF|X, B TOM u4ucne — MawnHoOCTpoeHun. 3D-nedyatb MNO3BONAET
MalWMHOCTpPOUTENAM peLllaTb LIJI/IpOKI/IVI CNneKkTp 3agadvy HeBepOATHO 6bICTpO, Ka4yeCTBEeHHO "
TOYHO:

v paspaboTka HOBbIX AeTanem u MexaHM3MOB (cO3gaHuMe KOHUeNnT-moaeneun, TeCTOBbIX
obpasuos);

v __MoOepHU3auna MMeLLINXCA CUCTEM U OTAOENbHbLIX 3JIEMEHTOB,
v PEMOHT 1 3aMeHa BblleaLmnx U3 CTPos Aetaneu

Conna Ana BbITS)XKHOW CUCTEMBI
camMmonéeTa N3rOTOBJIEHbI ns3
XKapOoCTOMKOro nfacTukal

OpurnHanbHaa getansb. 3ameHa, co3gaHHas Ha 3D-npuHTepe.
LleHa: 2000%, BpeMAa: 21 AeHb. LleHa: 700S, BpemMa: 1 AE€Hb.




Obpa3oBaHue u
nccnenoBaHus

3D-nevyaTtb — O4WH U3 rMaBHbIX O6pa3OBaTeJ'IbeIX TpeHaoB nocneaHnx JerT.
LLIkonbl n YHNBEPCUTETHLI B Poccumn n no BCEMY MUPY OTHETIIMBO MNMOHUMAIOT,
yTo ©0€e3 uncnonb3oBaHUA 3D-MPUHTEPOB cerogHA Henb3s obecneunTb
CTyAeHTaM rno-Hactoduwemy BCECTOPOHHKOK NOAroTOBKY




TeXHONormm B
obpazoBaHuun
AO0OVUTUBHbIE TEXHOSOMNM
B LLIKOME YK€ aKTUBHO
BHEOPSOTCS, eCnu eLle
HeJaBHO LUKOMbHUKM
n3yvanu 3d
MOOEenNnMpoBaHueE B
cneumann3mpoBaHHbIX
KOMMbIOTEPHbIX
nporpammax, To cem4yac
y>Ke cTana BO3MOXHOW
neyatb
CMOOENUPOBAHHOIO
n3obpakeHus B obbeme.
Yyauwimecs HarnsggHo
BUOAT CBOU
n3obpeTteHuns,
OonyLeHHble OWnbKn n
Kak MexaHu3m paboTaet




N3roToBneHne apxuTekTypHbIX MaKeToB — BaxHas 3agada ans noboro
KOHCTPYKTOPCKOrO WUNu apxuTekTypHoro Gtopo. OT kadecTBa Moaenu OyayLiero
NpoeKTa 3aBUCUT BrieyaTieHne 3aKka34mKkoB, KNMMEHTOB, NOTEHLMalNbHbIX NHBECTOPOB.
MakeTupoBaHue TpaauLMOHHBIMK METOAAMN — NPOLECC ANUTENbHbLINA, TPYA0EMKNIA
N BecbMa goporoi. TexHornorust 3D-nevyaty Mo3BONSET 3HAYUTENBHO YMEHbLUUTb
CPOKW U3rOTOBMNEHUS MaKeTa, Yrny4llinTb Ka4ecTBO, MakcuManbHO npubnuxas ero K




O Temnax pocTa

[To nporHosam aHanuUTUKOB, PbIHOK agAuTUBHBIX TexHosorun B Poccum
onmxkanwme 4 roga AoIMKEH yBENNMUYUTLCA B 4 pasa. [1pu aToM Temnbl pocTa 'y
pasnnYHbIX CEKTOPOB ByayT pasnuyHbiMu. [JMHaMUKa pocTa - OKosfo 24 % B
Munpe o6bEM aganUTUBHOIO NPOM3BOACTBA YBENNUYNTCS NPAKTUYECKM B 2 pasa.

MNporHo3 pocrta o6bLemMa aaauTUBHOID NPOV3BOLACTEE B
MUpe, MIpa AoNnapos
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m CLLA Typums ™ KaHapa ~ ®lepmavns ™ MpaHums ™ bputanns
» Uranus Wcnaius ™ Anonns @ OxHas Kopes = Kuran
mTaiBaH, ™ Poccus [pyrve

WeToynuk: [os6biw B. M., 3a6egHos [1. B., 3nexko M. A.
«ANAUTUBHbIE TEXHONOMUM W U3LENUS U3 MeTanna»
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M [loTpebuTensckme ToBapbl ™ ApxutekTypa [poune

® BoeHHble npyMeHeHuns Hayka ® [1pOMbILLNIEHHOCTb
™ ABvauus 1 Kocmoc = MeauumnHa ® TpaHcnopT

WcTounwmk: [os6eiw B. M., 3abenros [1. B., 3nenko M. A.
«AQANTUBHbIE TEXHOMOMN W U3ENUS U3 MeTanna»



Poccunckne OoCTuKeHus

CaHkT-leTtepbyprckuin FlocynapcTtBeHHbI Mopckon TeEXHUYECKNN YHUBEPCUTET -
aganTuUBHas yCTaHOBKa CrocobHas 3a cYMTaHHble Yachl BblpalliMBaTb
OBYXMETPOBbIE TUTAHOBbLIE AeTann, 3T BO3MOXHOCTU Ha AaHHbIN MOMEHT
CMOIN NPETBOPUTDL B XKN3Hb TONbKO POCCUNCKME N KNTAWUCKUE YYEHDbIE




CneuunanbHOCTb «AaanNTuUBHLIE
TEeXHOJIOrNMU»

gowna B 1Ol1 50 cambix BocTpeboBaHHbIX

Hawﬁonee BOCTpe6oBaHHbIe
HOBbIE W NMePCreKTUBHbIE
npocheccum n cneuynanbHoOCTH



Cnacunbo 3a
BHUMaHWne!!!



