Ob6beguHeHne He3aBUCUMbIX JKCNepToB B obnactu MUHeparibHbIX peCypCoB,
MeTannyprmm m XUMUYECKOMN MPOMbILLUJITIEHHOCTHU

NHOOMANH

nccrefoBaTenbckas rpynna

www.infomine.ru

O0630p pbIHKA

NMNOJIMMEPHbLIX MaTepuasroB

ansa 3D-nevyatvm
B Poccuu

MockBa
oKkTs6pb, 2021 T.



0030p pvinka noaumepnvix mamepuanos 01 3D-nevamu ¢ Poccuu

JleMoHCTpalIMOHHAA BepCHs
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310t oTuer ObUT MoaroToBieH dkcrepramun OO0 «UI' «HpoMaiH» HCKITIOUNTENBHO B Hemsix nHdopManun. Coxeprkamasicsl B HACTOSIIIEM OTYETe
nHdpopmanust ObUTa MONTy4YeHAa M3 MCTOYHUKOB, KOTOpBIE, MO MHEHMIO SKcnepToB VHQomaiiH, SBIAIOTCS HaaeHBIMH, oqHako MHpomaiiH He
rapaHTHPYeT TOYHOCTH M MOJHOTHI HH(POPMAIHH JUTs JIF0OBIX 1eneil. THdoMaiitH IpHIIoKHI Bce BO3MOXKHBIE YCHIIUSL, YTOOBI IPOBEPUTD JOCTOBEPHOCTD
MMEIOLINXCS CBEICHHH, TToKa3aTeseil 1 MHPOpMaInH, COSpIKalIuXCs B HCCIIEIOBAaHUH, OJJHAKO KIIUEHTY CIeyeT YIUTHIBATh HATMINE HEYCTPAHUMBIX
CJIOKHOCTEH B IpoLecce MOMyueHUs MH(POpMAlMM, 3a4acTYI0 Kacalolleics HENpO3payHbIX M 3aKPHITHIX KOMMEPYECKHMX OMepaluii Ha pBIHKE.
HccnenoBanue MOXET COZIepKaTh JaHHbIE 1 HHOOPMALHIO, KOTOPBIE OCHOBAHbI HA Pa3IMYHBIX MPEIOTI0KEHNAX, HEKOTOPbIE N3 KOTOPBIX MOTYT OBITh
HETOYHBIMHM WJIM HEHOJHBIMH B CHJIy HAJMYUs W3MEHSIOIMXCS W HEONpeleNeHHBIX coObITHi U dakTopoB. Kpome Toro, B psme ciydaeB n3-3a
MOTPELIHOCTH TIPH OKPYTJICHHUH, PA3IM4YMi B ONPENENCHUsIX, TEPMUHAX M UX TOJKOBAHHUSX, & TAK)KE UCIIOIH30BAHUS OOJIBIIOTO YKCIIA HCTOYHHKOB,
JTaHHBIE MOTYT II0Ka3aThCsl IPOTUBOPEUNBBIMU. VH(MOMAH NpeanprHsI Bce MephI Ul TOTO, YTOOBI HE JOIMYCTHTh OUEBHAHBIX HECOOTBETCTBHH, HO
HEKOTOPBIE U3 HUX MOTYT COXPaHSTBCS.

Mudopmanus, npencraBieHHas B 3TOM OTYETE, HE JI0JDKHA OBITh HCTOJIKOBaHA, MPSIMO MITM KOCBEHHO, KaK MH(OpMaIusi, CoiepKallas peKOMEHJaluu
110 UHBECTHIMSIM. Bce MHEHHST M OLICHKH, COZICpIKaIliecs] B HACTOSIIEM MaTepHalie, OTpakaloT MHEHHE aBTOPOB Ha JICHb ITyOJIMKAlUH U MOJIEKAT
N3MEHEHUI0 0e3 mpenynpexaeHus. MHpoMallH He NPOBOJUT KaKyrO-THOO MOCIEAYIONIYI0 paboTy 10 OOHOBIICHHIO, JOIMOJHEHUIO W H3MEHEHHIO
COJICpIKaHUsI UCCIICAOBAHMS U POBEPKE TOYHOCTH JaHHBIX, COZIepKaIIuXcs B HeM. MH(poMaiiH He HeceT OTBETCTBEHHOCTH 33 KaKHe-TH00 YOBITKY HUITH
yuep0, BO3HHUKIINE B PE3YJIbTATE HCHONB30BaHHS JHOOOH TpeThell CTOpOHON HH(OpPMAIMHU, COACpPIKAILCHCS B HACTOSIIEM OTYETE, BKIOUAs
OITyOJIMKOBaHHBIC MHEHUS WM 3aKJIIOUCHUS], @ TAKKE MOCIIEACTBHS, BEI3BAHHBIC HEMIOIHOTOMN MPEICTaBICHHON HH(POPMALHH.

DTOT AOKYMEHT WM JIF00asi €ro 4acThb HE MOXET PAaCIpOCTPAaHATHCS 0e3 MUCBMEHHOro paspemieHus MHpomaiiH 11b0 THPaXUpoBaThCs JTHOOBIMH
cnocobamu. 3aKa3uMK MMEET MPaBO MPOBOJIUTH ayIUT (IKCHEPTU3Y) UCCICIOBAHUI PHIHKOB, MOIYYCHHBIX OT VICHONHUTENS TOJIBKO B KOMITAHHSAX,
UMEIOIMX WICHCTBO AacCCOUMALMM  NPOMBINUICHHBIX —MapkeronoroB [[POMMAP  (http://www.prommar.ru) wixd CHJIaMH — 9KCHEPTHO-
ceptuukannoHHoro cosera accounauun [IPOMMAP. B npyrux ciydasx OTHpaBKa HCCIIEAOBAHMN Ha ayIuT WIM SKCIIEPTH3Y TPETbUM JIHILIAM
CUHTAETCS HAPYLICHHEM aBTOPCKHX IPaB.

Copyright © OO0 «HUI" «Hnpomaiiny.
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AHHOTAIMSA

Hacrosimmit otuer sBnsercss mnepBbIM H3JAAHMEM UCCIEIOBAaHUs pbIHKA
MOJMMEPHBIX MaTepuaioB Wi 3D-nieuatn Ha 3D-nipunTepax B Poccum.

Leab ucciie0BaHUsA — AHAIN3 POCCUMCKOTO PIHKA NOJIMMEPHBIX MATEPHUAIIOB
st 3D-miewatw.

O0beKTOM HCC/IeIOBAHUA SIBISIOTCA TOJBKO PACXOJHBIE IOJIUMEPHBIE
Marepuanbl g 3D-medyatu (pacXOJHUKM U3 TECKa, METAUIOB, KEPaMUKH M
KOMITO3UIIMOHHBIX MAaT€PUAIOB OCTABJIEHBI 3a MpeIeJIaMU ITOr0 OTYETA).

Hannast pabGota sBiseTCs KAOMHETHBIM HccjeloBaHMeM. B kadecTBe
HNCTOYHUKOB HH(OPMAIMM KCNONb30BAINCh JaHHble @DenepanbHON  CIyKOBbI
rocyaapctBerHoi cratuctuku PO (Poccrar), ®eaepanbHoit TaMoskeHHOM ciryx0b1 PD
(OTC P®), HaydHO-TEXHUYECKON JIUTEpPATyphbl, OTPACIECBOM, pPETHOHAIBHOW U
MEKTyHAPOIHOU IPECCHI, @ TAKKE HHTEPHET-CAUTOB MPEAIIPUATAN IPOU3BOAUTENEN.

XpoHoJiornyeckue pamku ucciaeaoBanus. 2016-2020 rr., mporros Ha 2021-
2027 rr.
I'eorpadmus uccaenosanusi: Poccuiickas @enepanusi.

OTtuyet cocTouT U3 7 TIaB, coaepkutT 93 cTpanull, B ToM yucie 33 Tabauiibl, 12
PUCYHKOB U 4 TIPUIIOKEHUS.

B nepgoii riiaBe oryera gana nH(GpopMaius 0 IpPOU3BOJICTBE JIJIS TOTUMEPHBIX
MatepuanoB s 3D-neyatu B Poccun B 2016-2020 .

Bo BTOpO# riaBe oTryera IPUBEACHBI JAHHBIC 10 HMMIIOPTY U SKCIOPTY
MOJIMMEPHBIX MaTepuayioB it 3D-neyarn. YkazaHa pa30ouBka uMIoprta mo OpeHaam
(TOBapHBIM 3HAKaM).

B Tperbeit riaBe oT4eTra TPOAHAIM3UPOBAHBI OTKPBITHIE 3aKYIKH
ITOJIMMEPHBIX MATEPHUAIIOB 111 TPpUHTEPOB 3a 2016-2020 rr.

B 4erBépToil ri1aBe oT4YeTa BBINOJHEH LICHOBOW aHAW3 OTCUYECTBEHHBIX U
UMIIOPTHBIX TIOJIMMEPHBIX MaTepUaJoB M TMPUBEACHBI NPEHCKYpPAHTHBIC IICHBI
MIPOU3BOJIUTEIICH U TPEUIEPOB, UMIIOPTHBIE U IKCTIOPTHHIE IIEHHI.

B nsaTOil riaBe oruera pacCMOTPEHO BUAMMOE MOTPEOICHUE MOJUMEPHBIX
MartepuaiioB s 3D-neuatu B 2016-2020 rr.

B mecroii riiaBe or4yera KpaTKO pacCMOTPEHbI OCHOBHBIE MPOMBIIIJICHHBIE
NOTPEOUTENH MOJTUMEPHBIX MaTepUaIoB it 3D-meyaT ¥ aTUTUBHBIX TEXHOJIOTHA.

B ceabmoii riaBe otuyera CcOpPMYNIHMPOBAHBI TMPOTHO3BI TMOTPEOICHUS
noJIMMEpHBIX MaTepuainoB st 3D-newatu Ha 2021-2027 rr. — 6a30BBINA U TPEICTHHO
ONTUMHUCTUYHBIM.

B npusioskeHHAIX KpaTKO OIMUCAHBI BOMPOCHI CTAaHIAPTHU3AIMHU TMOJUMEPHBIX
MarepuanoB s 3D-mieyatu U pUCKU MpU pabOTe ¢ HUMHU, NMPUBE/IEHa KOHTAKTHAS
uH(popMaIusl POCCUUCKUX MPOU3BOAUTENEH TMOJUMEPHBIX MaTepuasioB miua 3D-
neyaTH, 0000I1IeHbI JaHHBIE IO OCHAILIEHHOCTH MPO(ECCUOHAIBHBIX OpraHu3anuii 3D-
MIPUHTEPAMHU JJIS1 TOJIMMEPOB.
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OCO0eHHOCTBI0 JAHHOTO MCCIIEIOBAaHUSA, KOTOpass OTIMYAaeT €ro OoT
KOHKYPEHTOB, SIBJISIETCA JI€TabHOE PACCMOTPEHHUE 1IEH Ha MOJIMMEPHBIE PacXOAHbIC
Matepuaibl 1 3D-nedatu B okTsa0pe 2021 r.

HeneBast ayquTopusi MCCIeOBAHUS

- YYaCTHUKHM pPBIHKAa MOJMMEPHBIX MarepuanoB mius 3D-nedatu B Poccuu u
ctpanax CHI" — npousBouTenu, noTpeOUTenu, Tpeuaepsl;

- IOTEHIUATBHBIC MHBECTOPHI.

[Ipenyraraemoe uccaea0BaHUE MTPETCHAYET HA POJIh CIIPABOYHOTO TIOCOOUS st
CHEIUAINCTOB, TPHHUMAIOITUX YIPABICHUYECKHUE PEIICHUsI, pa0OTAIONUX HA JAaHHOM
PBIHKE.
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BBenenue

AIIMTUBHOE TPOU3BOJACTBO (AIIUTHUBHBIN TEXHOJOTMYECKH MPOLECC, AHTIL
additive manufacturing) — 3To cmoco0 H3rOTOBIICHHS J€Tajei, OCHOBAaHHBLIM Ha
CO3/1aHUU (PU3NYECKOTO OOBEKTa MO DJIEKTPOHHOM T€OMETPUUYECKON MOJAENH IyTeM
n00aBJIeHHs MaTepuaia, Kak MpaBujio, CIOW 3a CJIOEM, B OTJIMYHAE OT BBIYUTAIOIIETO
MIPOM3BOJICTBA (MEXaHUYECKOM 00pabOTKH) U TPATUIIMOHHOTO (POpMOOOpPA3YIOIIETo
MPOU3BOJICTBA (JIUThS, IITAMIIOBKH).

CornacHo aHHbIM MuHNIpoOMTOpra, OTpacib aJJUTUBHBIX TE€XHOJOTUl B PO
JnocTuria cieayromux nokazatenet B 2020 r.. o0bEM phiHKa (000pYyIOBaHUS U
KOMILJIEKTYIOIMX, MATEpUaoOB Uil aAJAUTHBHOW I€YaTH, YCIYr M IPOrPaMMHOIO
obecniedenusi) coctaBui 3560 mMaH pyO.; B TOM uHciie 00BEM POCCUHCKOIO phIHKA
aJTMTUBHOTO 00OpyAOBaHUs U KoMIUIeKTyrommx — 2054 M py0.; 00BEM mpogax
POCCHIMCKMX KOMIAHUI HAa BHYTPEHHEM pBIHKE aJJAUTHBHOIO OOOpYAOBaHUS U
KoMIutekTytomux — 804 mMiH py0.; 00BEM IKCIOpTa aAAUTUBHOTO 00OpPYAOBaHUS U
KoMIiekTyromux — 40 wmiuH py0. HWHBECTHIIMM POCCHICKUX MNPEANpHUITHM,
OCYUIECTBJISIOIIUX MPOU3BOJCTBO A IUTUBHOIO 000PYIOBAHUS U KOMIUIEKTYIOLIUX, B
OCHOBHOM KanuTan coctaBuiau 177 miH pyo.

OCHOBHBIE PBIHKH aJIUTUBHBIX TEXHOJIOTHI MOKHO Pa3JeIUTh HA CIEAYIOIIHE
COCTAaBJISIOLINE:

1. TpaguIMOHHBIE PHIHKK, CPOPMHUPOBABIINECS U TEXHOJOTUYECKHU 3pPEIIble
PBIHKH;

2. HOBBIE CETMEHThl TPAJAULUOHHBIX PBIHKOB, MPOXOJAIIME CTaIUU
aKTUBHOTO pOCTa, (opMUpOBaHUS COOCTBEHHOW CTPYKTYphl M, Kak
CJIEICTBHE, INOCTEIIEHHOTO BBIJEIECHHUS B Kadye€CTBE CAMOCTOSTEIBHBIX
PBIHKOB;

3. GopMmupyromuecs pbIHKA OyAaymero, TMOTCHIHAIBHO CIIOCOOHBIC
00€ecreynTh 3HAUYNTENbHBIN 00bEM NOTPEOICHUS B IEPCIIEKTHUBE.

K mnepcrnekTHMBHBIM TPaAUIIMOHHBIM pPBIHKAM NPUMEHEHHMS, BBIICISIEMBIM B
MPOU3BOICTBEHHOM MPOLECCE, OTHOCATCA OCHACTKA, (DOPMBI U MOJIENH [JISl JIUThS,
NPOTOTUIIUPOBAHUE, HAYYHO-UCCIEIOBATEILCKUE U  ONBITHO-KOHCTPYKTOPCKHE
paboThl, H3rOTOBJICHUE OHKCIEPUMEHTANIbHBIX 00pa3uoB. K HOBBIM pbIHKaM,
BBIJICIISIEMBIM B IPOM3BOJCTBEHHOM IPOLIECCE, OTHOCUTCSI U3TOTOBIEHUE CEPUUHOIO
IPOM3BOJCTBA MOJHO(PYHKUIMOHAIBHBIX aQHAJIOrOB JeTajled M TNPOMBIIUICHHON
OPOAYKLIMH, &  TakKkKe  IPOU3BOACTBO  NPOMBIIUIEHHOM  NPOAYKUHUH €
XapaKTEPUCTUKAMU, PEATN3ALMS KOTOPBIX TPAAULINOHHBIMU METOJAMU IPOU3BOJICTBA
BecbMa 3aTpyaHutenbHa. K ¢opmupyrommmcest peiakaMm Oyayiiero otHocstes 3D-
neyaTh 3/annid, 3D-nedarh 3JIeKTPOHHBIX KOMIUIEKTYIOmuUX, 3D-0uomneyaTs opraHos,
3D-6uonevarp nekapcTB, 3D-OuomneyaTh MNHUIIEBBIX MNPOAYKTOB, aBTOHOMHOE
IPOU3BOJACTBO B~ KOCMOCE,  M3rOTOBJIEHME  CEPUHMHOIO  MPOU3BOJICTBA
KPYIHOTa0apUTHBIX MOJTHOPYHKIMOHAIBHBIX AHAJIOTOB J€Tajdel U MPOMBIILIEHHOM

MPOIYKITUH.
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CymecTByeT 8 pa3HOBUIHOCTEH MOTMMEPHBIX aITATUBHBIX TEXHOJIOTHIA:

Fused Deposition Modeling (FDM) wnu ananoruunsnii tepmuH Fused
Filament Fabrication (FFF) — namnaBienuwe ¢ mojaueil pacIuIaBIIEHHOTO
TEpPMOIIaCTa B BUAC HHUTH WM TPYTKA Yepe3 COIJIO M IOCICAYIOIICe
3aTBEp/ICBaHUC MOJIMMEPA TIPU OCTHIBAHUH.

Digital Light Processing (DLP) mudpoBas cBeronnoaHas MNPOEKIHS —
Pa3HOBUIHOCTH CTEPEONUTOrpadun, KOTOPasi OCHOBaHA HA MCIIOJIb30BAaHUN
(OTOMOTMMEPHBIX CMOJI, 3aTBEPJACBAIOIINX MPH OOIYyYCHHHU, TJIE BMECTO
Ja3epa UCIOJIb3YeTCs IPOSKTOP.

Stereolithography (SLA) — nma3epnas crepeosurorpadus, OCHOBaHHas Ha
OTBEPIKICHUH JIA3EPHBIM H3JTydeHUEM (DOTOMOTUMEPHON CMOJIBI.

Color Jet Printing (CJP) — niBeTHast me4ath THIICOBBIM ITOJIUMEPOM.

Polyjet Printing (PolyJP) wimm Multi Jet Modeling (MJM) — nmogada >kuIKOT0O
doTtonmonumMepa  OCYIIECTBISIETCS  MEYaTHOM TOJNOBKOM ¢  96-448
MeJTbYaNIIUMK COTUTAaMHM € Tocleayrome oopadorkoit Y®-ceetoM s
OTBEPIKICHHUS TIOJMMEpa, JTH00 MevaTh KaneJlbKaMu PacIlIaBJICHHOTO BOCKA.
Selective Laser Sintering (SLS) — celleKTHBHOE Jla3epHOE CIICKaHHE
HIOPOIIKOOOPa3HOTO HoJUMeEpa. TexHomorus OCHOBaHa Ha
HIOCJICZIOBATEIBHOM CIIEKAaHHH CJIOCB TOPOIIKOBOIO MaTepHajia ¢ MOMOIILIO
JIa3€pPOB BHICOKOW MOIIHOCTH.

Electronbeam Melting (EBM) — HamuiaBka B 3JCKTPOHHOM Jyde
MIOPOIITKOOOPA3HOTO MOJIMMEpa.

Laminated Object Manufacturing (LOM) — nocneoBaTeIbHOE CKIICHBAHUE
JMCTOBOIO Marepuana ¢ (GOPMHPOBAHHEM KOHTYpa KaXIOrO CJOS C
TTOMOIIBIO JIA3€PHOU PE3KH.

[Iytém ecrecTBeHHOro oTOOpa HamOoJiee MACIITAOHOE MPUMEHEHUE HAlUIU 5
BUJIOB MTOJIUMEPOB:

1. ABS mm ABC — TepMOIIACTHYHBIA TUTACTUK, COCTOSIIUNA U3
COmoJIUMEpa  aKpPWIOHUTpUI+OyTaguen+ctupoi. Illonmumep Xoporno
U3BECTEH, TaK KaK MCIOJIb3YeTCS B MPOU3BOJICTBE JI€Tajleil JETCKOro
koHcTpykTopa JIEI'O wu madeneit aBTromoOwiei. [lns mpuHTHUHTa
OPUMEHSIOTCSI HUTH (MOMYJsipHBIA quametp 1,75 u 2,85 Mm) unu npyTku
Pa3HOIO LIBETA, HAMOTAHHBIE HA KATYILIKH.

2. Tomunaktian (PLA wmm IIJIA) — TepMoIutacTHUHBIA —TOIHI(UD,
MOHOMEPOM KOTOPOIro SBJISIETCSI MOJIOYHAst KuciaoTa. ChIpbeM CiIyXkaT
pPACTUTENBHBIE PECYPCHI, TAKME KaK KyKypy3a M CaxapHbId TPOCTHHK.
Hcnonb3yeTcs A NPOU3BOICTBA U3/IETHM C KOPOTKUM CPOKOM CITYkKObI
(cTaTysTKHM, WrpylIKH, NWIIEBas YNAKOBKAa, OJHOpPa3oBas MOCYJa,
NaKeThl, pa3auyHas Tapa), a TakKe B MEIMIMHE IJI1 IPOU3BOJICTBA
XUPYPrUYECKUX HUTEH U ITUPTOB.

3. ®orononaumepsl (UV curable plastics miu plastic printing resin) — 3To
KUJKAsA CMECh HECKOJbKHX OpPraHMYEeCKUX BEIIECTB, KOTOPbIE
MOJIMMEPHU3YIOTCSI TIOJT BO3JCHCTBUEM BJIEKTPOMArHUTHOTO OOJIy4YEHHUS.
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Yamie Bcero MNPUMEHSIOT YIbTPa(UONETOBBIM CBET OT Jiasepa WU
pTyTHOM  jammbl.  QoTomosMMep IIMPOKO  HUCHOJB3yeTcs s
IPOTOTUITUPOBAHMS, TO3BOJISISL B KpaTyaiIlire CPOKU U3TOTOBUTH MAKETHI,
KOTOpBIE MO CBOEH TOUHOCTHU OYIyT B pa3bl MPEBOCXOAUTH IJIACTUKOBHIC
U BOCKOBBIE MOJIETIH.

4. Tlonmamunel (B T. 4. HEMIIOHBI Mapok 12, 11 u 6) — rmumacTMacchl Ha OCHOBE
COCIMHEHUM, COoJlepKallluX B OCHOBHOM Ll aMujHble TIpynmbl. 3D-
OPUHTUHT MOJIMAMHUIOM HMEET OYeHb LIUPOKYIO cepy MPUMEHEHHS U
UCIIOJIb3YETCSl I M3TOTOBJIEHUS MPOTOTUIIOB M KOPIYCOB CIIOKHBIX
¢dopM, KOpPHOpaTHBHBIX MOJAPKOB U CYBEHHPOB, PaTHOYIPaBISIEMBIX
Mozielield, 0ObEKTOB MCKYCCTBA, MPEIMETOB HMHTEpPhEpA, AU3ANHEPCKUX
YKpalIeHUI U aKceccyapoB, KEMCOB Il TEIe(OHOB U APYTHX TaJIKETOB.

5. 3D-meyaTh M3 BOCKA MCHOJB3YETCA ISl CO3/IaHUSI BOCKOBOK, KOTOPBHIE
IPUMEHSIOTCS IIPU NPOU3BOJICTBE FOBEIUPHBIX YKPALICHUN, U3AEIUI U3
JIParoleHHbIX U HEJIPArolleHHbIX METAJNIOB, CYBEHUPHOU MPOIYKIIHH.

EcTp mpuHTEpHI, KOTOPHIE UCTOJB3YIOT MECOK ISl IUTEHHBIX (OPM U TUIIC JIJIS
MOJENIOK M CTOMATOJIOTMM Ha OPraHWYecKOM CBA3ywoIIieM (OuHIEp, Harpumep,
MIPOU3BOIHBIA CMOJISTHOM KHUCIOTH — qumeTwicykiuHaT Polypor Binder Type C ot
xommanuu Voxeljet wim cessyromee BNDF-001 or kommnanuu Ernov Veaceslav),
KOTOpO€ B TIpoIlecCe TeYaTh IMOJUMEPU3YeTCS W CKJIEMBAeT HEOPraHWYeCKue
Kpynuibl. Takoro pojia HEOPraHMYECKUE MAaTEPUAIbl HA TIOJUMEPHBIX CBS3YIOIINX B
naHHOM OTUY€Te UCKITIOUEHBI U3 PACCMOTPEHUSI.

Taxxe He OyJayT paccMaTpuBaTLCA BCIIOMOTaTEIbHBIE MAaTePUAIIbl, TAKUE KaK
pa3ienuTesib Ha OCHOBE BOCKA, JUCIIEPTUPOBAHHOIO B BOJHOUM Cpejie, COCTaB: BOCK
MOJIUATUIIEHOBBIN 65-67%, Boga 33-35%, TexHoornyeckue 100aBku (anupaTnyeckue
yIaeBoA0pobl) 2-5%, MpuMeHseTCsa B KadyecTBe 3aluThl Tpu 3D-nevatu; mpoayKThl,
MIPUTOJIHBIC JIJISl UCIIOJB30BAaHUS B KQUECTBE KJICEB MJIM aJIe3UBOB Il 00padoTku 3D
Mmojenelt mocie medatu 3D-npunTepa (Hampumep kiesiiee BeriectBo Colorbond,
NpUMEHSIEMOE B KaueCTBE 3aKPENUTEIIs NMPH co3maHuu 3D-mojeneit); kel aare3us
MOAU(UITUPOBAHHBIA AKPWJIOBBIM TEPMOIUIABKHI Ha OCHOBE CMOJ M COIOJMMEPOB
STHJIEHA W BHHHWIAleTara, B kadectBe arenra jmnkoctu, 3DS Colorbond 57 GR,
npuMeHsieMbIil B ipodeccronansubix 3D-npuntepax Projet MP.

TepMI/IHBI «IIOJMMCPHAasT HUTb AJIA 3D-HC‘I3TI/I», «IJIACTUKOBBIN (bHHaMeHT JJIsA
3D-HpI/IHT€pOB» " IIPOU3BOJHBIC OT HUX HUCIIOJIB3YIOTCA KaK CHHOHHUMBI.
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1. IIpou3BOACTBO PACXOJAHBIX NMOJUMEPHBIX MATEPUAJIOB
i 3D-nmeuatu B P® B 2016-2020 1T

CepuiiHoe TPOU3BOACTBO MOJUMEPHBIX MatepuanoB mis 3D-neuatu B PO
Havasioch B Hayase 2000-x ronos. JIunamuka Boimycka B 2016-2020 rr. ipeacraBieHa
Ha pucyHke 1.

Pucynok 1: Jlnunamuka npou3BOACTBA MOJIMMEPHBIX MATEPHUAJIOB
15 3D-nmeuatu B P® B 2016-2020 rr., TOHH

Hcmounuk: oyenka « Mnghomarin»

B 2016-2018 rr. mpon3BoICTBO HOCUJIO 3BOJIFOLIMOHHBIN XapakTep. Pe3kuii poct
B 2019-2020 rr. O6bu1 00yCIIOBJIEH CYLIECTBEHHBIM YBEIMUYEHHUEM MapKa MPUHTEPOB
BCJIEZICTBME MACIITa0HBIX TOCYIAPCTBEHHBIX 3aKyMOK JIJIsl y4eOHO-00pa30BaTelIbHbIX
yupexzaeHuil. [Ipu atom cymecrBenHas 1o, He MeHee 50% nepBUYHBIX MATEpUAIOB,
3aKynajach 3a TpaHUlEd, KaKk NpaBWiIO, Y MHOronpo(UIBHBIX MPOU3BOAUTENEH
aAIUTUBHOW TexHUKH, Takux kKak 3D System (CIIA), Wanhao (Kwurait) win
MOJKOHTPOJIbHBIX MM WM AacCOLMMPOBAHHBIX C HHMMHM XHMHUYECKHX 3aBOJOB.
[TogpoOHee uMmopT noaypadpruKaToB paCCMOTPEH BO 2-0H TJIaBE OTUETA.

Ha pucynke 2 mnpencraBieHa CTPYKTypa HpPOU3BOJACTBA IMOJUMEPHBIX
MartepuaiioB J1s1 3D-neuatu B PO no ToBapHoi popme.
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Pucynok 2: CTpyKkTypa Npou3BOACTBA NMOJMMEPHBIX MATEPUAJIOB
s 3D-nevyatu B P® no roBapuoii popme B 2016-2020 rr., %

Hcmounux: oyenxa « ngomaiiny

bonee BocTpeGoBaHbl y moTpeOuTeNned HUTH W TNPYTKU, 3amoiHas XX%
npousBojacTBa. Ha BTopom mecte cTosT (hoTo xKuaKocTH — XX%. [Topouiku 3aHUMarOT
XX%. Kak mpaBuio, B nepuon 2016-2020 rr. BhITyCKalud camblid MHOIYJSIPHBINA
auameTp 1,75 MM, HO YaCTUYHO IPOU3BOJUIIN U HUTH JUAMETPOM 2,85 MM.

Ha pucynke 3 mpencraBineHa CTPYKTypa MPOW3BOACTBA  IMOJMMEPHBIX
matepuaioB st 3D-nieuatu B PO mo BuaaM MCMOIb3yEeMBIX TTOTUMEPOB.

Pucynok 3: CTpyKkTypa nNpou3Bo/ICTBA NMOJUMEPHBIX MaTepuaJjioB
a4 3D-neuatu B P® no Bugam B 2016-2020 rr., %

Hcmounux: oyenxa « nghomaiiny
BunHo, 4TO MONOBHHY NOJUMEpPHBIX MaTepuasnioB mius 3D-nedatu B PO
COCTaBJIsLIM ToJiuMepsl Tuna PLA.

Ha pucynke 4 mnpexacraBieHa CTPYKTypa NPOU3BOJACTBA IOJUMEPHBIX
Matepuanos Juis 3D-neyatu B PO 1o HCnoab3yeMbIM TEXHOJIOTHUSIM.
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