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KAPTDI, AEHbI'U, AABA COIJIA

[0. C. Tpybawesckuii, 000 «CospemerHoe 0bopydosatue»

TpaaULUOHHO B KOHLLe SHBapS, B 3TOT pas € 29 sHBaps
no1¢eBpans 2019 roga, LLBK «dkcnoueHTp»

NPpUHSN 3HAKOBYIO AJ11 NO/IMMEPHOWN UHAYCTPUMU
MeXAYHapOAHYIo cneuuaansnpoBaHHYIO BbICTaBKy
naacTmacc 1 KkayvykoB — Interplastica 2019 n BbicTaBKy
yNaKkoBOYHbIX TEXHOJIOrMn n peweHnin — Upakovka
2019. B aToM rogy o6a MeponpuaTvs NoceTuno

24950 yenoBek, NowWwanb 3acCTPOMKN yBeAUYUIACh

Ha 15%, cBou paspaboTku un ycayru nokasanm 713
3KCMOHEHTOB A/ noceTuTenen us 79 ctpaH mupa!l

Y>Xe B TPeTUM pas pJ/is roctem «KCnoueHTpa»

6bI/1 NpeacTaB/eH MeXAYHApOAHbIN cneunpoeKkT

no aAAUTUBHbBIM TEXHOJIOTUSIM B MPOMbILLJIEHHOCTU
3D fab+print Russia, opraHnsoBaHHbIN «Mecce
Aoccenbpopd Nm6X», «Mecce Aloccenbpopd Mockea»
n OO0 «CoBpemMeHHOe o6opypoBaHue».

CraTtbs noctynuna B pefakumio 16.02.2019
Cratbs NpuHAaTa K nybankaumm 01.03.2019

peHIUs? [[eTMMCS CBOMMH BIleYaTIeHHSIMH
OT YBUIEHHOTO W YC/IBIIAHHOIO. [JII KpaTKO-
CTU Y HaIJISAHOCTH IIPHUBeAeM [JId Hadajia HeCKOJIbKO
YMCen:

2~ CTONBKO 6BUIO FPOMKHMX AaHOHCOB CEpPbe3HBIX IIPO-
JYKTOB, Ba>KHOCTh KOTOPBIX €Ile IIPEeACTOHUT 0CO3-
HaTb,

2- CTONMBKO HOBBIX ¢opMatoB ObUIO H0O2BIEHO
B [JIOIIOJIHEHME K [OKJIaJaM: MacTep-K/IacChl
1 3d-6a1s1bl «JIydIIve IIPOTUB JIYULIHX?;

3- xoHdepeHIMs u BbIcTaBKa 3D fab+print Russia
[IPOXOIUT B MOCKBe y>Ke B TPeTHH pa3;

3~ CTONBKO IIOTHBIX THEH IIPOXOAM/Ia KOHPEPeHIKs;

5- MMEHHO CTOIBKO CTpaH ObUIM ITpe/CTaBIeHBI
JOKIagIMKaMKU B 3TOM ropy: Poccus, Ilonbiia,
T'epmanus, Hunepnanaer, IIBeriys;

6-7 - CTONIBKO YacoB eXKeJHEBHO IIPOXOAHa KoHpe-
peHLus;

50 ~ CTOIBKO JOK/IAAYHKOB PACCKA3JIH O CBOEM OITBITE
npumeHeHus AT.

q eM HaM 3aIllOMHMHJIACh 3Ta BBICTABKA U KOHQe-

KAPTDI

BceM M3BeCTHO, YTO JOPOSKHOK KapTOH PasBUTHS affu-
THUBHBIX TeXHOJIOTHH M HX CTaHJAPTH3allMH B Poccuil-
ckon Peflepalliy 3aHHMMAeTCs HAy4HBIM LIeHTpP aBHa-
LIMOHHOM ITPOMBINUTeHHOCTH OI'VIT «BIAM» cOBMeCTHO
¢ AO «Hayka u uHHOBaIMK» ['ockopriopauuu «Poca-
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LOCK, STOCK AND
TWO SMOKING NOZZLES

D.S. Trubashevsky, Modern Equipment LLC

Traditionally, at the end of January, this time from
January 29 to February 1, 2019, Expocentre Exhibition
Complex hosted the international specialized
exhibition of plastics and rubbers, sign for the
polymer industry - Interplastica 2019 and the
exhibition of packaging technologies and solutions -
Upakovka 2019. This year both events were attended
by 24,950 people, the building area increased by

15%, and 713 exhibitors from 79 countries of the
world demonstrated their designs and services! For
the third time, an international special project on
additive technologies in the industry 3D fab+print
Russia, organized by Messe Diisseldorf GmbH, Messe
Diisseldorf Moscow and Modern Equipment LLC, was
presented for the guests of Expocentre.

Article was received on 16.02.2019
Article was accepted for publication 1.03.2019

hat was so impressive about the exhibition
W and conference? We share our impressions

of what we saw and heard. For the sake of
brevity and clarity, we will first give a few numbers:

2- this much of big announcements of serious
products, the importance of which has yet to be
realized;

2 - this much of new formats were added in addi-
tion to the reports: master classes and 3d bat-
tles “The best vs. the Best”;

3 - the conference and exhibition of 3D fab+print
Russia is held in Moscow for the third time;

3 - this much of full days the conference was held;

5-just as many countries were represented by
speakers this year: Russia, Poland, Cermany,
the Netherlands, Sweden;

6-7 -this much of hours a conference was held
every day;

50 - this much of speakers talked about their expe-
rience with AT application.

LOCK

Everyone knows that the research center of the avia-
tion industry of FSUE “VIAM”, together with the Sci-
ence and Innovations JSC of the State Atomic Energy
Corporation Rosatom, is engaged in the development
of additive technologies and their standardization

DOI:10.22184/FR0s.2019.13.2.150.157
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TOM”». B COOTBETCTBHH C MOpy4YeHHSIMH IIpaBHUTeNlb-
CTBa U MHHHCTePCTBA IPOMBIIUIEHHOCTH K TOPIOB/IH
ObUT paspaboTaH «KOMIIJIEKCHBIM IJIaH MepOIpPHSTHE
10 Pa3sBUTHIO 1 BHEJPEHHIO a[IJUTHBHBIX TEXHOIOTHH
B Poccurickon ®enepanivu Ha mepuog, 2018-2025 rozsl»,
KOTOPBIH ITO3BOJIUT POCCUFICKUM YUeHBIM B pa3paboTyuu-
KaM OOBeIUHUTb CBOM YCHIIHS [JISL IOCTYDKEHMS! obLlett
Lenu. Ha ceroqHs ysxe yTBepskaeHo boree fecsTKa HaLlK-
OHAIBHBIX CTAaHAAPTOB B paMKax TK «AIIUTUBHBIE Tex-
HOJIOTHK», ellle CTOJIbKO >Ke IUIAHHPYeTCs 3aKOHYHTh
o 2020 roga. YeTkoe MOHMMAaHHE CTPOIHX CTaHIAPTOB
U TeXHHYeCKOM aTTeCTallud B aAJAUTHBHOM OTPaCIH
II03BOSIUT OBICTPO U 6€30I1aCHO BHEIPSITh HOBBIE TEXHO-
JIOTHH B IIPOMBIIUIEHHOCTH, COXPAaHATh U HCII0/Ib30BaTh
HaIll Hay4HBIN MOTeHLHAI IS CO3JaHKS KOHKYpPeHTO-
CrIocO6HOM ITPOAYKIIMH VISl ee peasIM3alluu Kak B Poc-
CHH, TaK 1 3a ee [Ipefie/IaMHu.

Be3ycoBHO, pellleHHe O CTAaHAAPTHU3ALKMU U I10CTIe-
JoBaTe/lbHOEe BBIIIOJIHEHHe YKasaHHUs [IpaBUTe/NbCTBA
PO - BaKHBIM, CTpaTeTHMYecKHM H 00s3aTelbHBIN
K HCIIOJIHeHMIO IIar, KOTOPBIM TeM He MeHee 3acTa-
BUT IIPOM3BOJIUTEEl OTeUeCTBeHHOIo 000pyI0BaHMUS,
MaTepHasoB U IOTpebUTeNer yCIyr BHHMATEIbHO
U CKpPYIIyJIe3HO OTpabaThIBaTh CBOU ITPOAYKTHI U IIpef-
TIO>KeHHUSI. B mepcrieKTHBe OKMAAETCS CHIDKEHHe 3aBU-
CUMOCTH OT KMMIIOPTA BBICOKOTEXHOJOTMYHBIX TOBa-
POB U MaTepHasioB (3a CueT HUX IPOM3BOACTBA B PD)
C IIpefoCTaBlIeHHeM Ka4yeCTBEeHHBIX YCIYI PerroHalb-
HBIMHU CepBHC-610po. OTpagHo, 4To, 671arofaps peIHOY-
HOM BOCTPeOOBAHHOCTH M BK/IIOUEHHIO AJIUTHBHOM
OTpPac/lu B TeXHOJIOTMYeCKylo II0BeCTKY IoCydapcTBa,
y Hac yKe IOSIBUJIMCb IIPOHM3BOAMTENN MaTepHaJIoB
KU [OPOTOCTOSIHX IIPOMBIIIIEHHBEIX 3D-IIPUHTEpOB
CTOMMOCTBIO OT 5 MJIH py6rei, HaKOITM/IACh KPUTHYe-
CKasi Macca pa3paboTok. MOKHO IPeAIIoNOKUTb, UTO,
6raromapsi KaueCTBEHHBIM IIOKa3aTeIsiM BHEIPeHHS
AIAUTHBHBIX TEeXHOJOTHIH Ha KpPYIHBIX Ipearnpu-
ATusiX U lleHTpax KomIeTeHUMH Poccuu, $opmHpo-
BAaHHIO HallMOHAJIbHBIX CTAaHIAPTOB, Hallla CTpaHa

fab
BD' pn:‘inT

i g

fab+

print

3" MEMAYHAPOL=@N CNEUHANHIMPOBAHHAR
HOHOEPEHLA A SR TVIBHLIM TEXHONOMMAN
B NPOMBILLN A

g

I

in the Russian Federation. In accordance with the

instructions of the Government and the Ministry of
Industry and Trade, a Comprehensive Action Plan
for the development and implementation of additive
technologies in the Russian Federation for the period
2018-2025 was developed, which will allow the Rus-
sian scientists and developers to combine their efforts
in achieving a common goal. As of today, more than a
dozen national standards have already been approved
as part of the TC “Additive Technologies”, and the
same number is planned to be completed by 2020. A
clear understanding of strict standards and technical
certification in the additive industry will allow us to
quickly and safely introduce new technologies in the
industry, preserve and use our scientific potential to
create competitive products for their implementation
both in Russia and abroad.

Without doubt, the decision on standardization
and the consistent implementation of the instruc-
tions of the Government of the Russian Federation is
an important, strategic and mandatory step, which,
however, will force the manufacturers of domestic
equipment, materials and consumers to carefully and
religiously work out their products and offers. In the
future, a decrease in dependence on imports of high-
tech goods and materials (due to their production in
the Russian Federation) with the provision of quality
services by regional service bureaus is expected. It is
gratifying that thanks to the market demand and the
inclusion of the additive industry in the technological
agenda of the state, we already have manufacturers of
materials and expensive industrial 3D-printers priced
from 5 million rubles, and a critical mass of develop-
ments has accumulated. It can be assumed that due to
the qualitative indicators of the introduction of addi-
tive technologies in large enterprises and the Compe-
tence Centers of Russia, as well as to the formation of
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BXOOUT B YHCIO MHPOBBIX JIHZEPOB II0 OCBOEHHIO
TeXHOJIOTHUH.

OEHbI'N

C mepcreKTHBAMH IIOHSTHO: CBOKM HHTepeC 00603Ha-
YMIK JIMAEPhl OTPACIH M TOCYAAPCTBEHHEBIE JesTeNlH.
MaxoBHK JOKyMeHT0000pOTa pacKpyuHBaeTcs, HeHs3-
6e>kHO m06aBisisl TOMOBHOM 00MHM, HO SBISIOUHUHNCS
00s13aTe/IbHBIM YCIOBHEM [J1s1 BHEJPeHUSI MHHOBALIMH.
Hy a uto c meHbramu? JlepskaThcsi? SIBHO, UTO 3TO He
[IPO YMHBIX, MOJIOABIX K LieJIeyCTpeMJ/IeHHBIX, KOTO-
pble IIPOABUTAIOT MHHOBALIUU B yIepb cBoeMy 67aro-
COCTOSIHUIO, 3[J0POBBIO M BPeMeHH, HO HYTPOM UyIOT
Ba)KHOCTb M HeH36esKHOCTb [10BCEMECTHOIO MpHMeHe-
HHUS AITUTUBHBIX TeXHOJIOTHH.

[ToyemMy MBI TaK MHOI'O TOBOPHUM O MOJIOJBIX CIIe-
LMaIucTax?! MHOI'HMe POCCHICKHe KOMIIaHHH-paspa-
6orunky 3D-TIpUHTepoB, 3D-CKaHEPOB, IPOrpaMM-
Horo obecredyeHHsl, MaTepHaIOB /s 3KOCHCTEMBI
aJUTHUBHOILO IIPOM3BOACTBA MMEIOT B CBOeM ILTaTe
[IPEUMYIIeCTBeHHO MOJIOLOM COCTaB CIIeIJHaJIMCTOB,
IIOJIHBIX SHEPrUH, HaAeX[, NPOPBIBHBIX HIeH /4
BOIUIOIEHHS B MPOAYKLIMH, MeHSIOUeN TPagULlKOH-
HYIO [IPOMBIIIJIEHHOCTb 0 HeY3HaBaeMOCTH.

CerogHsi MNpPHMepPOB TaKHUX MOJIOABIX KOMIIA-
HUH B Poccuu odeHb MHOro: «THTaH- ABaHIapn»
(TM Additive Solutions), «Jla3epsl U ammapatypar,
MLJIT, IHUHWTMAII, PHL VYpdY, «Jla3epHble
cuctemsr», «JIAP TexHomoruu», «AOOUTHUBHBIE TEXHO-
JIOTUK», «AHHU3O0IPUHT», «IKCK/IIO3KMBHBIE PelleHus»
(TM 3DSLA, RussianSLM), Picaso 3D, Total Z, Pyc-
ckuil ukeHep (TM Red Rock 3D), Laps 3D, HpBUH
(TM Marnym), rpymnmna koMmmnaHu# ISL, Bestfilament,
«P3K», «IJeHTp CIIPYT-T», MOCKOBCKHH aBHALILOHHBIL
HHCTUTYT, CIIELIABHMA, Apis Cor 1 MHOT'He JpyrHe.

be3ycioBHO, cepbe3HbIM KOPIIOPATUBHBIM CTPYKTY-
PaM M YCTOSBIIMMCS KOMIIAaHHAM, OHUBEPCUPHUIIMPO-
BaBIIKM CBOU OCHOBHBIe OH3Heckl, paboTaTh Ha HHHO-
BAallMOHHOM II0JIe aJNWUTHBHBIX TeXHOJIOTHM IIpOIle
B II/IaHe Ha/IMYMSI COOCTBEHHBIX CPEJCTB, ITPHUBJIEKA-
e€MBIX M3 JPYIUX YCIeNIHBIX IIPOEKTOB, a TaKXKe BO3-
MOKHOCTH MCIIOJIb30BaHMS TOCYAAPCTBEHHBIX HHBe-
ctunun (HanpuMep, OOO «PycatoM - ANOHUTUBHEBIE
TexHonorun», HTI ITAO «3nekTpoMexaHHKa», KoH-
LepH «KanamHukos», I'pynmna KomnaHuy «HoBomeT»
u apyrue). CTapTramaM ke, BBHJY OIPaHUYeHHOCTH
6ro/KeTa, MPUXOOUTCS II0JIATaThCs HAa COOCTBEHHYIO
HeIIPUXOT/IMBYIO, HO TA/JIAHT/IMBYIO KOMaHAy. Hampu-
Mep, co cJIoB [JleHKca BiacoBa, reHepanbHOIO JUpPeK-
Topa OOO «DKCKIIO3UBHBIE PemreHus», pa3pabor-
KOH Kejle3a» M 371eKTPOHHKH y Hero 3aHHMaeTcs
HECKOJIBKO YHHKAJIBHBIX 4Ye/loBeK, a IIPOrpaMMHBIM
obecrieuenuem Triangulatica Ha IIOCTOSHHOI OCHOBE —
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national standards, our country is among the world
leaders in the development of technologies.

STOCK

The prospects are clear: industry leaders and govern-
ment officials have showed their interest. The work-
flow flywheel spins up, inevitably adding problems,
but being a prerequisite for innovation. Well, what
about the money? Shall we hang on? Obviously, this
is not about smart, young and goal-oriented peo-
ple, who promote innovation to the detriment of
their well-being, health and time, but they sense the
importance and inevitability of the universal use of
additive technologies.

Why do we talk so much about young profession-
als? Many Russian developing companies of 3 D- print-
ers, 3D-scanners, software, materials for the ecosys-
tem of additive manufacturing have mostly young
specialists employed, who are full of energy, hopes,
breakthrough ideas to translate into products that
change traditional industry beyond recognition.

Today there are a lot of examples of such young
companies in Russia: “Titan-Avangard” (TM Additive
Solutions), “Lasers and Apparatus”, MCTL, TsNIIT-
MASH, RITs UrFU, “Laser Systems”, “LAR Technolo-
gies”, “Additive Technologies”, “Anisoprint”, “Exclu-
sive Solutions” (TM 3DSLA, RussianSLM), Picaso 3D,
Total Z, Russian engineer (TM Red Rock 3D), Tsar 3D,
Irwin (TM Magnum), ISL Group of Companies, Best-
filament, REK, “Center SPRUT-T”, Moscow Aviation
Institute, SPETSAVIA, Apis Cor and many others.

For sure, it is easier for the serious corporate
structures and well-established companies diversify-
ing their core businesses, working in the innovation
field of additive technologies in terms of own funds
raised from other successful projects, as well as the
use of public investment (e.g., Rusatom - Additive
Technologies, RDC PJSC “Electromechanics”, “Kalash-
nikov” Concern, Novomet Group of Companies, etc.).
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1 nporpammucrt! Ipyroi mpumep: OOO «TUTaH-ABaH-
rapa» - oT pas3paboTKu [0 BOILIOMIEHMS KOMaH[OM
13 5 4denoBek B ‘wkene3e» LBM ycraHoBku Additive
Solutions D250 npouno Bcero 9 Mecsanes! TonbKo Mpea-
cTtaBbTe cebe 3PPeKTHUBHOCTb STHUX POCCHMCKHX KOM-
MIaHUM II0 CPAaBHEHHUIO C TAKUMH «MOHCTPAMH», KaK
Stratasys, 3D Systems, MHcTtuTyTa ®payHrodepa, EOS,
SLM Solutions, GE, Materialise u mpouux. To, Ha
YTO MHOTMM 3apybeXXHBIM KOMIIAaHHUSIM TpebyroTcs
JeCSTHIeTHS U MU/UIMOHBI BaJIIOTHBIX HHBECTHIIMH,
PyCCKHe HH>KeHEepEHl [e/al0T UIPAIoYU B JeCITKHU pas
OBICTpee U fieleBie, He 3a0bIBasi 06 YHUKaIBHBIX 3aIla-
TeHTOBAHHBIX PEeLIeHHUIX.

BonbIas 4acTb U3 pa3paboTaHHBIX pellleHHUH KOM-
MaHUH y>Ke HMMeeT BBICOYANIINM YPOBEHb JOBEPUS
KaK Cpefli POCCHHMCKHX, TaK M 3apyDesKHBIX I10JIb30-
BaTesell. HeTpyoHO IpeACTaBUTh, KaKHe ITPOAYKTEI
CII0COOHBI CO3aTh HAIIK TAIAHT/IKBEIE Pa3paboTUUKU
IIpU JO/DKHOM ob6beMe MHBeCTHULIMI. Ho rze ske oHH,
3TH UHBECTOPBl U NpelNpUSTH-3aKa3qUKU? PoCCHU-
CKHe pa3paboTUMKHU M 3aKa3uMKU IIOHHMAIOT, YTO
MaJjio CIIPOEKTHUPOBATh M KM3TOTOBUTH [Ha’ke BBICOKO-
KIaccHoe obopymoBaHMe - HOBECTH ero /0 Cepu-
HOTO H3Je/NHS CO CTAabHUIPHBIMU PeKMMaMH IedaTH
TpebyeT MOCTAaTOUHO MAJIHUTENBHOIO BPeMeHHU U 60jb-
MIMX GUHAHCOBBIX 3aTPaT, a TAKJKe JIOSABHOCTH 3aKa3-
YHKOB U IIOAJEPKKH HallMOHAJIBHBIMHU JIMJEPAMU
CTPaHBHL.

Ha mpoekte 3D fab+print Russia 2019 pa3pabor-
YUKA 000pyNOBaHUSI He IIPOSIBISUIM HMHHUIIUATHB
s obcyskmeHus: mpobineM B MHBECTHULIMSX M Ipoja-
’KaX, HO HOBBIM 3KCK/IIO3UBHBIN GopMaT KOHPepeH-
nuu «Jlydnme MpoTHB JIy4IIHX» (IPyTHMH CTI0BaMH,
3d-6aTT1) BCKpBIT HEKOTOPBIE CJIOKHOCTH,, C KOTOPBIMU
CTAJIKUBAIOTCA 3TH KOMIIAHMH, M 3aCTaBHJI IIOTOBO-
puTh «mo pyumam». JleHuc BimacoB u Baagumup Kapa-
IeThSHI], (O6opy,u0BaHHe JJIsl IpPOMBILIJIEHHON 3D-
nevyatv metajuiaMu. OO0 «3KCKI03UBHEIE PellteHUs»
ripoTuB AO «Jla3epHBble CUCTeMBI»), a TaKKe JMUTPUI
Muiep u [lerrc Bepuyk (MaTeprasibl 715 JOCTYIIHON
3D-megatu. OO0 «P3K» mpoTtuB Bestfilament) oueHs
SKUBO, BeCeJI0 U OIITHMMCTHYHO CMOTPST B bynyluee
orpacid. TeM He MeHee, OHHU He 6osTCs 06CYy>KAATh
mpobeMsl, CBSI3aHHBIe C IOTPeOUTENSIMU HX IPO-
OYKIMH, C KOHKYPeHIIHeH, C rocyLapCTBeHHOM II0f-
Iep>kKkoH. ITpobmeMbl MOSIBATCS U C NPUOIMKeHHEM
B IPUHLIMIIHAJIFHO HOBBIX TEXHOJIOTHH C HHBIMH CKO-
POCTAMHM, Ka4eCTBOM H CTOMMOCTBIO. ITH TeXHOJIOTHH
MOTYT B IIepCIIeKTHBe «pacIlaTaTh» OHM3HEC POCCHI-
CKUX KOMIIAaHHUH-IIPOU3BOAUTENEN aAJUTHUBHOIO 060-
PYZAOBaHHA M MaTepHaoB, MOTPATHUBIIMX HeMajble
IeHbI'H Ha pa3paboTKy U MOKYIIKY BCIIOMOTATe/IbHOIO
060pyOBaHHUSI.

i g

The startups, due to budget constraints, have to rely
on their own unpretentious but talented teams. For
example, according to Denis Vlasov, CEO of Exclusive
Solutions LLC, he has several unique people involved
in the development of hardware and electronics, and
one programmer on a permanent basis on Trian-
gulatica software! Another example: Titan Avangard
LLC - only 9 months have passed from development
of Additive Solutions D250 LBM installation to imple-
mentation in the hardware by a team of 5 people! Just
imagine the effectiveness of these Russian companies
compared to such “monsters” as Stratasys, 3D Systems,
Fraunhofer Institute, EOS, SLM Solutions, GE, Materi-
alize and others. What many foreign companies need
for decades and millions of foreign currency invest-
ments, Russian engineers effortlessly make dozens
of times faster and cheaper, without forgetting about
unique patented solutions.

Most of the developed solutions of companies
already have the highest level of trust among both
Russian and foreign users. It”s not hard to imagine
what products our talented developers are able to
create with an adequate amount of investment. But
where are these investors and customer companies?
The Russian developers and customers understand
that it is not enough to design and manufacture even
high-end equipment - bringing it to a production-line
product with stable printing modes requires quite
a long time and high financial costs, as well as cus-
tomer loyalty and support from national leaders of the
country.

At the 3D fab+print Russia 2019 project, the equip-
ment developers did not take initiatives to discuss
problems in investments and sales, but the new exclu-
sive format of “The Best vs. the Best” conference
(in other words, the 3D battle) revealed some of the
difficulties these companies face and forced to talk
“heart to heart”. Denis Vlasov and Vladimir Karapeti-
yants (Equipment for industrial 3D printing with met-
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OBA COIJIA

EcH corepHUYATh C 3apybesKHBIMU BeHIOPAMH B IVTAHEe
obbeMa MHBECTHUIIHI B Pa3paboTKH ITPaKTHUECKH HeBO3-
MOYKHO, TO CO3[aBaTh KOHKYPEHTOCIIOCOOHBIE ITPOIYKTHI
C BBICOKO [I0/Iell HHHOBAIIMOHHOCTH HaM BIIOJIHE IIOf

CUITY.

Hanpumep, [enuc BinacoB (OOO «IKCKIIO3KBHBIE
PelleHHs1») CAeNa] TPOMKHAM AaHOHC POCCHICKOHM TeX-
HOJIOTMM Ha HOBBIX QHU3HMYECKHX IIPUHIIMUIIAX, KOTO-
pasi ormpenenuT byAyiiee afAUTHBHBIX TEXHOJIOTHI Ha
cenyomuye 25 yieT (U1 CIpaBKU: Ha AAHHBIK MOMEHT
6ornee 50 MeTONOB IleYATH 3aIlaTeHTOBaHBI IIPOKM3BO-
puTensaMu 3D-TIpUHTepoB). IIoKa [eMCTBYIOIMH IIPO-
TOTUII HaM JIeHHC He I0Ka3ajl, HO YTBEPKAAEeT, YTO ero
TeXHOJIOTHS I103BOIUT GOPMHPOBaTh U3/eIUs eIHHOB-
PEMEHHO M3 Pa3/IMYHBIX BBICOKOMOJIEKY/ISIPHBIX COEIM-
HEeHU, ITPU 9TOM IIOHSITHE (7105 371eCh OyIeT II0THOCTHIO
yIpasgHeHo.

Opyron mipuMep - OOO «TuUTaH-ABaHTapA» C pas3pa-
6otkort 3D-mipuHTepa Additive Solutions D250. OcobeH-
HOCTBIO 000PYIOBaHUS SIBMSIETCSI ITOMTHOCTBIO OTKPHITAs
mwaTdopMa, a MHUHHMH3ALHMS MOCIEACTBUH PacPoKy-
CHPOBKU JIa3epHOro jy4ya OblIa yske BBICOKO OLIeHEHa
3apybeKHBIMU KOJIJIETAMH.

AO «IIOJIEMA» mpencTaBHia CBOM Ppa3paboTKU
II0 IIOJYYeHHIO HOBBIX IIOPOIIKOB CompoNiAl-MS5-3,
CyIepHHBapPHBIX CIIJIABOB, CIIJIABOB BBICOKOH SHTPOIHH,
SKapOIIPOYHBIX M >KAPOCTOMKMX CIIJIAaBOB, HCIIONb30-
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als - LLC Exclusive Solutions vs. JSC Laser Systems), as
well as Dmitry Miller and Denis Berchuk (Materials for
affordable 3D printing - LLC REK vs. Bestfilament) feel
very lively, fun and optimistic about the future of the
industry. However, they are not afraid to discuss the
issues related to Consumers of their products, with
competition, with government support. The problems
will appear with the approach of fundamentally new
technologies with different rates, quality and cost.
In the long run, these technologies can “shatter” the
business of Russian companies producing additive
equipment and materials that have spent considerable
money on the development and purchase of auxiliary
equipment.

TWO SMOKING NOZZLES

Though it is almost impossible to compete with
foreign vendors in terms of the volume of investment
in development, we are quite capable of creating
competitive products with a high degree of
innovation.

For example, Denis Vlasov (LLC Exclusive Solu-
tions) made a big announcement of Russian tech-
nology based on new physical principles that will
determine the future of additive technologies for the
next 25 years (for reference: currently, more than 50
printing methods are patented by manufacturers of
3D printers). So far, Denis has not shown the current
prototype, but claims that his technology will allow
to form products at the same time from various high-
molecular compounds, and the concept of a layer here
will be completely abolished.

Another example is Titan-Avangard LLC with the
development of Additive Solutions D2503D-printer. A
feature of the equipment is a fully open platform,
and minimizing the effects of defocusing a laser
beam has already been highly appreciated by foreign
colleagues.

POLEMA JSC presented its developments in the
production of new CompoNiAl-M5-3 powders, super-
invar alloys, high entropy alloys, heat-proof and heat-
resistant alloys, the use of powder spheroidization
equipment and MIM-technologies.

Svetlana Khashirova from the H.M.Berbekov
Kabardino-Balkar State University proudly demon-
strated the results of her team”s work in the develop-
ment of superstructure polymers: polyethersulfones,
polyetherimides, polyether ketones, polyphenylene
sulfides, and the filling of some of them with chopped
carbon fibers.

Aviadvigatel JSC represented by Alexei Kurchev
showed that in modern conditions of high competi-
tion, the one who offers high-quality products and
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BaHUIO 00OpyIOBaHUS IO CHEpPOMAM3ALIMH ITOPOIIKOB
1 MIM- TeXHOJIOTHH.

CeernaHa XammpoBa u3 KabapamHo-BaaKapcKoro
TOCYJApCTBEHHOTO yHHBepcHTeTa MM. X.M.Bepbexosa
C TOPIIOCTHIO IIPOJIEeMOHCTPHPOBA/IA Pe3Y/IBTATH PabOTEI
CBOEM KOMaHIBl B Pa3paboTKe CYNepKOHCTPYKIIHOH-
HBIX IIOJIMMEPOB: II0JM3QUPCYITbPOHOB, IMOTUIPUM-
MHUJIOB, IOJIH3QUPKETOHOB, MNOIHPEeHUICHCYIbPUIOB,
a TakoKe HAIOJTHEeHHeM HEeKOTOPHIX M3 HUX PybIeHbIMU
YIJIEBOJIOKHAMH.

AO «ABHaJBHUTaTeNIR” B IKLE Alekces Kyp4uesa moka-
3aJ10, YTO B COBPeMEeHHBIX YCIOBHSIX BEICOKOH KOHKYpPeH-
LMK BBIMIPBIBAET TOT, KTO IIpeZJiaraeT BBICOKOE Kaye-
CTBO IIPOAYKLIMH, a TAICKe BBICOKUH YPOBEHDb CEPBHUCHOL
TIOAJEP>KKK, IO3BOJISIIOLIME IIeperTH BO B3aHMMOOTHO-
IIeHUAX C 3aKa3YMKaMM IIPOOYKUMH Ha MOJIE/Ib J0ro-
BOpa SKM3HEHHOrO LIMK/IA M OIUIATHI 110 PaKTHYECKOMY
o6beMy rorpebeHHst GYHKLHM IIPOAYKTA.

Boob11ie, TPaAUIIMOHHO [/l IIOCETHUTeNIek BBICTaBKU
Interplastica M XMMHYECKOM IIOMMMEPHOM HHIY-
ctpuu, Ha BbicTaBKe 3D fab+print Russia 2019 6b110
IIPe/ICTaBIeHO MHOTO0 KOMIIAaHHUH C 0OOpyZOBaHHEM,
pabotaromum 1o TexHonoruu FFF/FDM c momumep-
HOM HHTBHIO, OCHAIEHHBIM OOHHUM MK [JBYyMS 3KC-
TpyZepaMu. IlpencrasineHHble 3D-TIpUHTEPH KaK Poc-
CHIMCKOTO, TaK K 3apybeskKHOro HCIIONHeHUs 6opoiuch
3a orpebuTeNsl B OCHOBHOM CBOMM AM3aKMHOM, rabapu-
TaMH KaMepbl, BO3MOKHOCTBIO PAbOTEI C TYTOI/IaBKUMHU
BBICOKO3KCIITyaTallHOHHBIMU Te€PMOIIIACTUKAMMU . 371eCh
BCe COBEpIIEHHO IIOHSATHO M IIpeNCKas’yeMo — IIPOM3-
BOZUTeNN 3pernori FDM-TeXHOJIOTHU IBITAIOTCS HANTH
HOBBIe PBIHKU COBITA U [TOKA3aTh [10/1b30BaTe/ISIM HOBbIE
IIpYMEeHeHHs .

MeTannauyeckue TeXHOJIOTUHU LBM/SLM,
DED/DMD/LMD yske BceM XOpOIIO M3BeCTHBI, a HX
IIPUMeHEeHHs IIHPOKO IIpefCTaBIeHbl HapaboTKaMu
U yCIIeMHbIMU 6M3Hec-KericaMu. TeM He MeHee, IIOJIb-
30BaTe/IM IIOCTOSHHO 06CYKOAIOT MeTa/lTyprhyecKue
1po6ieMBl [0/TydaeMbIX M3[eIHI IPH HUCII0Ib30BaHUH
POCCHMCKMX META/IJIOIIOPOIIKOB KAaK Ha OTe4YecTBeH-
HOM, TaK M Ha HMIIOPTHOM OOOpYAOBaHHH, CIOXKHO-
CTHU B IIPOTHO3MPOBAHHUHM Pe3y/bTaTOB I1eYaTH. 37ech
Ha [OMOLIb MPHUXOAUT MMMTALIMOHHOE MOIEIHMpPOBa-
HHe C ITIOMOIIBIO IIPOrPaMMHOr0 obecriedeHHs], HaIlpU-
Mep, TaKHUX KOMIIaHUH, Kak: MSC Software, Siemens,
Autodesk, o uem HaMm pacckasamu Anekcer [OHTIOK,
Oner Ymk, Anexcerr HuxkynuH. Crielia/IbHBIN IIPHIVIA-
IIEHHBIH IocTh, Pebekka IOPTL, JUPEKTOP 10 IIPOLAKAM
GEFERTEC GmbH, pacckasajia o HOBOM TpeHZe B obina-
CTH PpaboThl C MeTa/UIaMM [yIs IIPOM3BOACTBA KPYII-
HOI‘a6apI/ITHI>IX U3OeTUN - TexXHojoruu 3DMP, KoTo-
pasi paboTaeT c 0OBIKHOBEHHOK CBAPOYHO ITPOBOJIOKOK
Y 2/1eKTPHUYeCKOU AYTOk [IS ee PacIl/IaBlIeHH .
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a high level of service support wins, allowing to
switch to the model of life cycle contract and payment
for actual product function consumption in relations
with product customers.

Generally, traditional for visitors of Interplas-
tica and chemical and polymer industry exhibition,
many companies with equipment based on FFF/FDM
technology with polymer fiber, equipped with one
or two extruders were introduced at the 3D fab+print
Russia 2019 exhibition. The presented 3D printers
of both Russian and foreign versions fought for the
consumer mainly with their design, camera dimen-
sions, ability to work with high-melting high-per-
formance thermoplastics. Here everything is quite
understandable and predictable - the manufactures
of the mature FDM technology are trying to find
new markets and show users new applications.

LBM/SLM, DED/DMD/LMD metal technologies
are already well known to everybody, and their
applications are widely represented by groundwork
and successful business cases. Nevertheless, the
users are constantly discussing the metallurgical
problems of the products obtained when using Rus-
sian metal powders on both domestic and imported
equipment, difficulties in predicting printing
results. This is where simulation modeling comes
to the rescue using software by, e.g., MSC Soft-
ware, Siemens, Autodesk, which we were told about
by Aleksey Gontyuk, Oleg Chizh, Alexey Nikulin,
respectively. A special invited guest, Rebecca Jurtz,
Sales Director of GEFERTEC GmbH, spoke about
a new trend in working with metals for the pro-
duction of large-sized products - 3DMP technology,
which works with ordinary welding wire and an
electric arc to melt it.

The issues of scanning and control of products
solved with the help of hand-held scanners and com-
puted tomography did not stay on the sidelines. By
the way, there are successful domestic development
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He ocTasmch B CTOPOHe M BOIIPOCHI CKAaHHPOBAHHS
1 KOHTPOJ/ISI M3[e/IUH, pelllaeMble C [TIOMOIIbIO PyUHBIX
CKaHepoOB M KOMIIBIOTepHOM ToMmorpaduu. K ciosy,
B PoccMM eCTh YCIIelIHble OTeYeCTBeHHBIe KOMIIa-
HUM-Pa3paboTYMKU IOCTYIIHBIX CKAaHEPOB, HEKOTOpbIe
M3 KOTOPBIX y>Ke CHHUCKAJIM MHPOBYIO C/IABY .

JIUIsL yCTOMYHBOIO POCTa 3KOHOMMKH TpebyeTcst pas-
BHTHe KaK [IPOM3BOACTBEHHOM CHCTeMBI, IIPOAAXK, TaK
u chepsl ycryr. IlppyeM IIOJTHUTHUKM, TOCYAAPCTBEHHbIE
JesaTeIk U 5KOHOMMCTBI Pa3BUThIX CTPaH B OJMH I'0JI0C
TOBOPSIT O HeOOXOMMMOCTH Pa3sBUTHS COOCTBEHHOM
Mozenu 06pabaThIBAOIEN MPOMBINUIEHHOCTH, MAIIH-
HOCTPOEHHUSI K CTAaHKOCTPOEHHSI, ITOCKOJIBKY YCIIeX 3KO-
HOMHUKH B 3pe IUPPOBH3ALIMHU 3aBUCUT OT TeXHHUYECKHUX
1 TeXHOJIOTHYeCKHUX BO3MOKHOCTEH [TPOMBIIIIEHHHUKOB.
IKOCHCTeMa AAJHUTHBHBIX TeXHOJIOTHH MOXKET JaThb TO,
YTO B 3TOM C1y4ae TpebyeTcsi. [TomobHbIe BCTpeUH Bemy-
IUX KOMIIAaHHWM- MPOHU3BOIUTENeH, CePBHCHBIX HHTe-
IPaToOpOB, a TakkKe IIO/Ib30BATeNeM M IIOTeHIIHAIbHBIX
3aKa34MKOB MOTYT IIOMOYb Halllell 3KOHOMHKe H36a-
BUTLCSL OT MOJHOLO, HO “OIIACHOI0» MMIIOPTA BCETO IIPO-
M3BOJCTBEHHOTO 000pyOBaHMUS, MAaTePHAJIOB, a TakKe
CepPBUCHBIX yCnyr. OXKMAAeTCs, YTO paclpefeeHHas
CeTh LIeHTPOB KOMIIeTeHLIMH, obbelHEeHHasl B OGUPKY
IIPOU3BOJICTBEHHUKOB, II03BOJIMT BCeM POCCHHCKHM
IIpeAIPUSTUSIM K CEePBUCHBIM IIPOBaKepaM IMpUOIH-
3UTBCSL K 0bImeMupoBoil Mozenu Job Shop ¢ mpoussoz-
CTBOM MAalIMHOCTPOMUTE/IFHOM IIPOAYKIIMK Ha YpOBHE
80%: BBICOKMH YPOBEHDb 3arpy3Ki IIPOM3BOICTBEHHBIX
MOILHOCTeN ¥ HU3KHUI yIe/IbHBIN YPOBEHDb U3EPIKEK.

K coskanmeHHI0, HEIOATOTOBJIEHHBIN I10/1b30BaTe/lh
B POCCHM CTaJIKUBAeTCsl C ITpobreMOI OTCYTCTBHS KBa-
TUOULIMPOBAHHOL IIOMOIIX IIPH IOHCKe MOAXOMAIIeL
aJfUTHBHOM TEeXHOJIOTMH M caMoro obopymoBaHMSI.
Taxoke oTMe4aeTcsi HU3KUK YPOBeHb CepBHCA B CTpaHe.
Jlaziexo He BCe IONY/ISIpPHBbIe Ha CIyXy KOMIIAHHUH-HHTe-
IPaTOPbl MOT'YT IIPEeJIOKUTD AyAUT IIPOM3BOACTBA 3aKa3-
YMKa Y [IPeJIO’KUTh aKTYaJIbHYIO 7151 HEeTO TeXHOJIOTHIO
H3TOTOBJIeHMSI KOHKPETHOL [IeTa/IN HIIH eTajlel, BRIIO-
4as JUTbe, Je3BUIHYI0 YITY MexaH006pa60TKI/I U aau-
THUBHYIO. 33a4acTyl0 MeHe/Kepbl KOMIIAHHL, HEII0XO0
pasbuparomyecs: B IIpefJlaraeMbX UMH 3D-IIpHHTepax,
COBEpIIeHHO He ITPe/ICTaB/ISIIOT cebe 0COOEHHOCTH Tpa-
OULIOHHBIX TEXHOJIOTHH K MPaKTHYeCKH HaBsI3bIBAIOT
3aKa34MKy MHHOBAIIUK TOJIBKO B OOJIMKe aJIUTHBHBIX
TeXHOJIOTUH. POCCHMMCKHMH PBIHOK HY’KOAeTCsl B OTpac-
JIeBBIX MHTETPaTOpPaX, XOPOIIO Pa3bHPArOIIHXCS Kak
B KJIACCUYEeCKHUX, TaK M HOBBIX TE€XHOJIOTHSIX, TOTOBBIX
[IPeJIOKUTh KOMILJIEKCHOe pellleHHe COBOKYIITHOCTH
IIPOrpaMMHBIX U TeXHO/IOTHUecKUX cpeacTs (OO0 «Pyca-
ToM — AU THUBHBIe TexHonoruu», OO0 «THK «JIBM AT»,
000 «PUTHHK», OO0 «CoBpeMeHHOe 000pyLOBAHHE»
Y [IpyTHe).
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companies of affordable scanners in Russia, some of
which have already gained world fame.

Sustainable economic growth requires the develop-
ment of a production system, sales, and the service
sector. Moreover, the politicians, government officials
and economists of developed countries unanimously
speak about the need to develop their own model
of the manufacturing industry, engineering and
machine-tool construction, since the success of the
economy in the era of digitalization depends on the
technical and technological capabilities of industrial-
ists. An additive technology ecosystem can provide
what is required in this case. Such meetings of lead-
ing manufacturing companies, service integrators,
as well as the users and potential customers can help
our economy get rid of fashionable, but “dangerous”
imports of all production equipment, materials, and
services. It is expected that the distribution of compe-
tence centers network combined in the manufacturers
market, will allow all Russian enterprises and service
providers to get closer to the global model of Job Shop
with the production of engineering products at 80%:
the high level of capacity utilization and lower unit
costs level.

Unfortunately, an unprepared user in Russia is
faced with the problem of the lack of qualified help in
finding the right additive technology and equipment
independently. There is also a low level of service in the
country. Not all popular integrators can offer the cus-
tomer audits of production and offer an adequate tech-
nology of making a particular part or parts, includ-
ing molding, machining blade CNC or additive one.
Often, managers of companies who are well versed in
the 3D-printers offered by them, do not imagine the
features of traditional technologies and practically
impose innovation on the customer only in the form
of additive technologies. The Russian market needs
industry integrators who are well versed in both clas-
sical and new technologies, ready to offer a compre-
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B 3awIoueHHe XOTenoch Obl ITOAEIUTBHCS OT3BIBOM
Ceprest MasibplieBa, JHPeKTOpa I10 KOPIIOPATHBHBIM B3a-
VMIMOOTHOIIIEHHSIM H3BeCTHOM aHa/JUTHYeCKOM KOMIIa-
HUM J'son & Partners Consulting mo pesynbraTtam Ipo-
BefleHHU s BBICTABKU U KoHepeHmuu 3D fab+print Russia
2019: «Ecnu KpaTKO, TO s OBUI YAUBIEH KauecTBOM
COCTaBa NOKIAIIHKOB K INTyOHHOL IIPOPabOTKH TeM ITpe-
3eHTalMH. Y Bac — eJMHCTBEHHOE CHJIPHOe MepOIIpHS-
THe B CTpaHe, [IOCBSIEHHOe UMEHHO ITPOMBIIIIEHHOMY
HCIIO/Ib30BaHUI0 3D-meyaTH. Bce ocTasibHOE — 3TO, KakK
TOBOPSIT HAIIK OpHTaHCKYe ITapTHepHI «Hot Air» (rrycTsle
Pas3roBopsl, B BOJIBHOM IIepeBojie) BOKPYI MacCOBOTO
PBIHKA».

Mb1I 611arofapum Bcex JOKJIA[YHKOB K II0CeTUTeNleH
BBICTaBKU U KoHOepenumu 3D fab+print Russia 2019
3a IIO[TOTOBKY YHHKAJIBHOTO K IIOJI€3HOTO MEePOIIpHS-
THSI. MBI BepHUM, YTO POCCUMCKHUM PBIHOK aITUTUBHBIX
TeXHOJIOTUH 671arogapsi UPPOBU3ALIMH, TOCYAAPCTBEH-
HOMY PeryJIMpOBaHHIO M BBICOKOMY HAy4HOMY IIOTeH-
LIy pa3paboTok CMOXKET CTaTb ONHHUM K3 MHPOBBIX
JIU]IEPOB.

Mbl 0Osi3aTe/IbHO BCTPETHMCSI C BaMH Ha HallleM
mpoekTe 3D fab+print B wremylomem romy Ha
interplastica 2020, koTopasi mpouzeT B MockBe ¢ 28
1o 31 suBaps B LIBK «3KkcmoneHTp»! [
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hensive solution of a set of software and technological
tools (Rusatom - Additive Technologies LLC, TIK LVM
AT LLC, FITNIK LLC, Modern equipment LLC, etc.).

In conclusion, I would like to share with the feed-
back by Sergey Maltsev, director of corporate relations
of the well-known research company, J”son & Partners
Consulting, on the results of the 3D fab+print Russia
2019exhibition and conference: “In short, I was sur-
prised by the quality of the speakers and the depth of
the presentations. You have the only strong event in
the country dedicated specifically to the industrial use
of 3D-printing. The rest is, as our British partners say -
hot air around the mass market”.

We are grateful to all the speakers and visitors of
the 3D fab+print Russia 2019 exhibition and conference
for preparing a unique and useful event. We believe
that the Russian market of additive technologies can
become one of the top world”s thanks to digitalization,
government regulation and high scientific potential of

development.
We will definitely meet with you at our 3D
fab+print project next vyear at Interplastica

2020, which will be held in Moscow from January
28 to January 31 at the Expocentre Exhibition
Center! ]
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