HALMOHANBHBIR UCCNENOBATENBCKWUA
YHUBEPCUTET

BbICLUAA LUKOJNA MAPKETUHI'A U PASBUTUA BUSHECA

3D neyaTb: PbIHOK 1 NepPCreKTUBbI

Tokapes bopuc
10 nioHa 2014

Mocksa 2014, www.marketing.hse.ru



£TO<
[ — cToe
TTO<C
OTO<
600¢

[ —
[ —
[ —
[T— 800c
[ —
| —
[—
—
[T—
-
-
[

£00%€
900¢
S500¢
too<c
£00¢
€00¢e
ToOoZ
000<
- 666T
. 866T
N £66T
N 966T
N S66T
N 66T
M £66T1
M 66T
N T66T
& O066T
686T
886T
£86T
986T
586T
86T
£86T
86T

W 086T - TL6T

0L6T - T96T

v
Q.
=
=
(11]
=
=
=]]
L)
-
=
[ =
\©
>
-
©
-
=
=
{°)
X
=
= |
.b.
-
]
=3
v
=
o
o

550
500
450
400
350
300
250
200
150
100

50

00

Bbliclwias wkona mapkeTuHra u passutus usHeca HAY BLUS, Mockea, 20



18000

16000

14000

12000

10000

8000

6000

4000

2000

[MybanKaumm B Poccunum

My6nnkaumm
N. N- No N- . . . No N- No N /'»o . . . f’,o . . . f‘/o I'» f‘/o I'»- /bo . /bo .
NSRS SN NN N YN NSRRI NN IIN NRNRN NIRRT RN
NI N R S R\ RPN BTN SN S I R S R SR AR NS BTN SN S S U RN i o



OCHOBHbIE TexXHON0rMu

3KCTpYANpPOBaHME — BblAaB/IBAHME
pacnjaBAeHHOro maTepuana;

rpaHy/IMpPOBaHUE — CKIeMBaHME N CNeKaHue
YyacTuL, maTepuana;

NaMUHUPOBaHUE — CKNEenBaHUeE CN0eB
maTepuana;

doTononnmepusaumna — oTBEPKAEHUE
noanmepa ynbtpadmoneToBbim MU
NIa3epPHbIM U3NYYEHUEM.



YTo cnepgyet oTmeTUTb

ABMauMoOHHOEe nogpasgeneHne KoMmnaHMmM-noCtaBuwmka aBMaunMOHHbIX ,u,eraTeneﬁ GE, rotoBuTtCA I'IGpGVITI/I Ha
MU3rotoBs1EHNE TON/TUBHbIX d)OpCVHOK 3D neyaTbio BMeECTO NNTbA U CBapKu.

Aspokocmuyeckune kopnopaunm CLUA BHegpuan Ha npaktnke 3D npon3BoaCTBEHHYIO NevaTb. B KomnaHum Boeing
NPou3BOAAT 22 TbIC. BUAOB AeTaNen ANA FPAXKAAHCKMX M BOEHHbIX CAMO/1IETOB.

Pa3pa60TaHb| cneuynanbHble maTtepumasnbl, U3 KOTOPbIX Ha 3D-r|pMHTepe MU3rotaBInBalOT BpeMeEHHbIE KOPOHKW, KOTOpPbIE
MOXHO HOCUTb 40 O4HOTO roga. 3Ty TEXHONOIMNMK MOTYyT 3aMMCTBOBATb CTOMATO/10TU ANA U3NOTOBAEHUA 3y6HbIX
MMMJ1aHTOB.

B CLLA, B nepByto oyepeab B [onnusyae, pactet npumeHeHue 3D nevyaty npu M3roToBNeHnM AeKopaumm 1 pekBmnsunTa.
Beayuwime aBTOMOOUNbHbIE KOMMAHUN AKTUBHO MCNONbL3YIOT 3D NPUHTEPDLI NPU MOAENMPOBAHMN HOBbIX KOPMYCOB
aBTo, dap v ap.

B AnoHnu Ha YAnNuUaX YyCTaHaBANBAOT KMOCKKN, B KOTOPbLIX C MOCETUTENA CHUMYT 3D-N\ep|<y N N3rOTOBAT CTATY3TKY Ha
namaATb.

HoBoe HanpaBneHue B MeguuUnHEe Ha3biBAeTCA TKAHEBOM UHXKeHepuen. B KauecTBe MHCTPYMeEHTa ucnonbaytotca 3D
NpuHTepbI, Hanpumep 3D-Bioplotter, ana cozgaHna opraHMyecknx 06bLEKTOB. ECTb HaaeXabl HA co3gaHue
4YeN0BEYECKUX OPraHoB.

MpPon3BOACTBO 3/IEMEHTOB CONIHEYHbIX BaTapei Ha TpexmepHOoM NoanoXKke. OHM MeHbLLE B pa3mepax, NpoLLe no
KOHCTPYKUMM U Nerye no Becy cywectsyowmx, a KN4 Ha 20% Bblille CyLW,EeCTBYOLLUX.

MNpepnoxeH cnocob NnocNoOMHOro U3roToB/IEHMUS 3ﬂ,aHMﬁ N3 KepaMMUHECKOIo maTtepunana, KOTOprﬁ nmeet 60/1bLwON
noteHumnan anAa aBtTomatTmsaumnm CTponTeNbCTBa LEJbIX KOHCTpYKLI,MVI NN OTOENNbHBIX KOHCTPYKTUBHbLIX 3/1€EMEHTOB.

Hanbonee 3HaunMTENbHbBIM AOCTUXEHNEM B aTOoMN 06/'IaCTl/I, CTana s1a3epHaAd neyvyatb € UCMOJIb3OBaHNEM META/IZIOB U
CcnnaBoB.

HoBaA TexHonorna genaet BO3SMOXHbIM COOpyXKeHne 3gaHnAa n3 nec4aHMkKa, 4To He Tpe6yeT NPUMEHEHNA apMaTypbl.
MaTtepunan HeOT/IMYUM OT MCKYCCTBEHHOIO MPamMopa U 3KOJI0MMYeH.



Kntouesble nrpoku B mmpe (2013r.)

1. 3DSYSTEMS INC

2. STRATASYS INC
MASSACHUSETTS INST OF
TECHNOLOGY
HEWLETT-PACKARD CO
HITACHI CHEM CO LTD
MATSUSHITA ELECTRIC
THERICS INC
MATERIALSE NV

. OBIJETLTD

10. PANASONIC CORP

=

© PNV

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

IBM CORP

THE BOEING CO

MIMAKI ENGG CO LTD
3SHAPE A/S

DAINIPPON PRINTING CO LTD
EXONE CO

FUJIFILM CORP

3M CO

SIEMENS AG

XEROX CORP



A 41O e B Poccnun?

MHTL, (r.TomcK) caenan oanH n3 nepsbix otedecTBeHHbIX 3D npuHTEpoB. B
nocnegHee Bpems OTCYTCTBYIOT COODLLLEHUA O NPOAO/IKEHUMN paboT
(http://mntc.ru).

B Mockse npou3soactso 3D npuHTepos Picaso Builder ocywectsnser
KomnaHuaA Picaso 3D, kotopaa 6bina co3gaHa B 2012 roay Ha 6a3e OO0
«Hay4yHo-TlponssoacteeHHoe lNpegnpuatme NHTennekTyanbHble
NHpopmaumnoHHble Cuctembr» («HMM UNC»). (http://picaso-3d.ru )

B HuxkHem Tarmne O6uWecTBO ¢ orpaHUYEeHHOM OTBETCTBEHHOCTbIO "LleHTp
MHbopmaumoHHbIX TexHonormn" (000 "UNT"), nponssogut 3D npuHTeEpbI
"Xameneon". http://reprap-russia.org/

Komnanua Maket-City n3 Kypcka nponssoamt 3D npuHTEpPbI N04 Ha3BaHUEM
JTtomeH http://cnc.maket-city.ru

MpoekT Print & Play n3 HoBocmbupckoro AKagemropoaka OCyLLeCcTBAAET
MenKkocepuimHoe npounssoactso 3D NpMHTEPOB COBCTBEHHOM KOHCTPYKLMM NOA,
mapkown SibRap.

MockoBcKkaa RGT (pa3pabaTbiBaeT 1 npon3BoaAnUT 060pyaoBaHUE C YNCNOBbIM
NPOrpamMmMHbIM YNpaBaAeHUEM) BbiNMyCTUAA B KOHLLE NPOLLJIOro roga MoAaesb
PrintBox3D One

KomnaHnuna « CTAHKUH-AT» - yactHoe npegnpuatmne npu MITY «CTAHKNH
HepaBHO Npoaanmn ceou nepsblie Prusa Mendel
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Pa3mepbl NaTeHTHLIX NOpPTAENEN
KOMMaHUN-nnaepoB pbiHKa 3D ne4vartw.

Komnaunus-BiaaaeJienn Koimn4uecTBO 1l CTBYHOINUX
[IAaTEHTOB [HAaTEHTOB

(MCcTEeKaAKUIUX 10 CPOKAM)

3D Systems 932 (60)
Stratasys 506 (4)

Z Corp ( mpunamgnexur 3D 175 (0)

Systems)

\Voxeljet 106 (0)

Makerbot (kymrena B 2013r. 10 (a/m)

Stratasys




Il1MHaMWMKa NAaTEeHTHbIX 3aABOK

KommuecTBo marento 3D Systems
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KommaecTBo marenTos Stratasys




OCHOBHble KOHUEenuun n TepMmnHbl B
TexHonorunax, sawmwaemsbix 3D Systems

ACTINIC
INKIET e, VOXEL gomse, stcurow el GG RADIATION | SOLEED

SEMICONDUCTOR WAX

PRINTHEAD  Réacimer HEIGHT *%ee

TRIHYDRIC
PHENOL
TRIGLYCIDYL
ETHER

PRO_?_RICING
SUCCESSIVE
RAPID LAYER
PROTOTYPING

/' FIGURE PRECEDING
PLATFORM LAYER

MEASURING
ADHERED DIMENSIONAL SUCCESSVE  STMULATION

, OBJECT
SELECTIVE LAMINAE B : wliDoL,,  LMmAE BEAR o OMPUTER

DEPOSITION SN PRINCIPLE

MATERIAL mecimoue (A BUILDING

BUILD 9 y TECHNIQUE SYNERGISTIC

ﬁ” LAYER STIMULATION

N
RS
DISPENSING ‘v\§ ,‘?;
TROLLEY L
REPRODUCTION
ECONOMY

THERMAL
STEREOLITHOGRAPHY

REGION




OCHOBHble KOHUEenuun n TepMmnHbl B
TexHoNornax, sawmuaemsblx Stratasys
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Kakue MaTepunajbl NPUMEHAKOTCA
(nctounmk: Gridlogics Technologies Pvt)
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Polycarbonate Photopolymers Polyethylene Epoxy

. Phatalithagraphy
.f.-‘l:ertm:rlithcm;uaph'.lr
.Fuud Deposition Madeling

Terephthalate

.Cladding

.Eamputer Numerical Contral (CNC)
Selective Laser Sintering

Plastic Titanium

Laminated Object Manufacturing
Selective Laser Melting
.Electrun Beam Melting

Ceramic Aluminium

Laser Engineered Net Shaping




Construction
Prosthesis
Aerospace

Scaffolding
Watches
Television
Alrcraft

Shoes
Jewellery
Tissue Engineering
Robotics
Automobiles
Toys

Food Industry
Phones
Tooling
Ciothing
Mechanical
PCB

Defense
Medical

[Ae OHWM NpuMmeHATCA?

(nctouHuk: Gridlogics Technologies Pvt)
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[lpogaHo 3D NpuMHTEPOB B MUpe

ol

TbiCAY WITYK

2007 2008 2009 2010 2011 2012 2013*



YTO Vv Hac?
* [1o oueHKam 3KcnepToB BCcero Ha Ha4vano 2014r. B
P® npoaaHo oKono 5 Tbic. NPUHTEPOB.

* [lpocnexnBaeTca TpeHa cMmelleHMnAa cnpoca us3
NPOMbILUNEHHOro NPMMeHeHnAa B Kommepyeckne
cermeHTbl. Hanpumenp:

«Kusy 8 CaHkm [lemepbypeze.

Haneyamato 018 Bac uszdenus uz ABS unu PLA (usem no
C02/10COBAHUID).

Cnoli om 0.5 00 0.1 mm (0bbiyHO neyamatro 0.25)

[Mpunmep Mendel Prusa (+)

Cmoumocmos neyamu 200 p/uyac + mamepuan (10% om epemeHu).
Ckopocmeb ucrnosiHeHuUs - 1-3 OHA.

Bo3moxcHa omnpasKka noymou rno Poccuu usu Kypbepom.»



CTaTUCTUKA UCTOYHUKOB A0X0a08B, %.

(McTtouHmK: SEC Fillings)

B [1punTepsl 1 apyrue
NPOAYKTHI
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[1pOrHO3 4OX0A0B
The 3D Printing Market by Product Type, 2013-

2022
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[lona exerogHbix Aoxon08 (%) oT npoaax

|/|3,£|,e.l'|l/|l7l, Noayd4eHHbIX C MTOMOLWbHO 3D neyaTw.
(McTouHumk: Wohlers Report 2013)
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http://www.wired.com/business/?attachment_id=81130

CermeHnTbl notpebutenen 3D nevatun (2013r.).

NCTOYHUK: OLEHKMU 9KCNepTOoB

YyebHble

3aBefeHunA [Npon3BoaCTBEHH
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RV
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AN3anHepbl
13%




[1pOrHO3 AMHAMMUKU PbIHKA

The 3D Printing Market by Application, 2013-2022

20,000
18,000 —  ®Other
16,000 ¥ Service Bureau
14,000
8 12,000 " Military
é 10,000 ® Education
o 8,000 ® Aerospace
= 6,000 ’
4.000 = Medial
2.000 l ® Construction
0 4._. v . v . v v
® Automobile

2013201420152016201720182019202020212022
© 2013 SmarTech Markets Publishing

® Home/Makers



Poct I/IH,EI,yCTpI/Il/I 3D neyaTtn (UctouHuk Wohlers)
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OueHKa Gartner Group
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Obbem pbiHKa 3D NpMHTEPOB NO OTPACNAM

NPUMEHEHMA B M/IH. S. U MPOTHO3bI
(McmoyHuK: IDTechEx)

Opyrue obnactm

MoTpebutenbckne NPoAyKTbI

MeguumHcKasa oTpacib

A3poKocmmyecKasa oTpacib

ABTOMOBUNECTPOEHNE

0 100 200 300 400 500 600 700 800
ABTOMObBUNECTPOEHME A3pOKOCMUYECKas OTpacb MeguumHcKas oTpacib MoTpebuTenbckme NPoAyKTbI [Opyrve obnactu
12015 570 200 210 230 200
12014 650 310 200 210 110
2013 730 350 180 200 60
2012 450 180 160 180 40




KoHLUeHTpunyecKana moaenb pbiHKa 3D NpuUHTEPOB
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KatoyeBble HanpaBaeHUA Pa3BuTUA pbiHKa 3D nevatun

* B obnactu TexHONOrMiA: yaelleB/ieHME NCMOb30BaHUA CYLLLECTBYHOLLMX
TEXHONOMUMN, MONCK HOBbIX TEXHO/IOTMIN, paclUMpPEHME CNEKTPa
MCMO/Ib3yEMbIX B NeyaTu maTepmanos.

* B o6nactn npoussoacrtea 3D NnpuHTEpPOB: yaeLLeB/EHNE NPOM3BOACTBA
NPUHTEPOB, YBEZIMYEHME KOIMYECTBA NPON3BOANTENEN NPUHTEPOB,
NoABAEHME HE3aBUCUMbIX NPOMU3BOAUTENEN KaPTPULOKEN.

* B obnactm nponsBoaCcTBa NPOAYKTOB: CHUXEHMe 3aTpaT Ha NPON3BOACTBO
nsgennii Ha 3D npuHTEepax, pacliMpeHne cermeHToB npumeHenms 3D
neyaTu, NOBbILLEHNE KayeCcTBa NPOU3BOAUMbIX U3AE/NM, NOBbILLEHUE
CKOPOCTU MneyvaTu.

B o6nactu notpebneHusa npogykros 3D newatn: cHMXKeHMe UeH Ha 3D
NPUHTEPbLI, paclunpeHmne obiacTenm NCNOAb30BaHUA NPUHTEPOB B AOMALLHUX
YCN0BUSAX, YBEMYEHME KOIMYECTBA NPeanpUHUMATENbCKUX MPOEKTOB, POCT
NPOHMKHOBEHUA 3D NPUHTEPOB B JOMOX03ANCTBAX.

* B obnact oKasaHUA cepBUCHDbIX U AONO/THUTE/NIbHbIX YCAYT:
peHTabenbHOCTb paboTbl B chepe ycnyr 3D neyaTun, pocT KONMYecTsa
KOMMaHWM npeanaraowmx Kak ob6cny>KMBaHMe U PEMOHT MPUHTEPOB, TaK U
bopMMPOBaAHME KOMMBIOTEPHbIX MOAENEN ANA NeYaTu.



Cnacmbo 3a BHUMaHue
btokarev@hse.ru



BbICLLUAA LUKOJIA MAPKETUHIA U PA3BUTUA BUSHECA

KOHTAKTbI:
Mocksa, yn. Manaa OpgblHKa, gom 17
+7 (495) 959-45-52 | market@hse.ru
www.marketing.hse.ru



