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KAPTbI, AEHbI'U, AABA COMJIA

J. C. Tpybawesckuii, 000 «CospemetHoe 0bopydosatue»

TpaAULUOHHO B KOHLLe SSHBapsl, B 3TOT pas € 29 sHBapA
no 1 deBpans 2019 ropa, LBK «dkcnoueHTp»

NPpUHSAA 3HAKOBYIO AJ11 NO/IMMEPHOWN UHAYCTPUMU
MeXAYHapOoAHYIO creuuasnsnpoBaHHyIO BbICTaBKy
njaacTmacc 1 kay4ykoB — Interplastica 2019 u BbicTaBKy
YNaKOBO4YHbIX TeXHONOIrMM U pewennin — Upakovka
2019. B 3ToM rogy o6a meponpusaTus noceTuio

24950 yenoBek, NowWwanb 3acCTPOMKN yBeAUYNIACh

Ha 15%, cBou paspaboTku n ycayru nokasanu 713
3KCMOHEHTOB A1 noceTuTenen us 79 ctpaH mupal

Y>ke B TPeTUM pas pJis roctem «3KCcnoueHTpar

6bl71 NpeacTaB/ieH MeXAYyHAapOAHbIA CreLnpoeKkT

no aAAUTUBHbBIM TEXHO/IOTUSIM B MPOMbILLJIEHHOCTU
3D fab+print Russia, opraHnsoBaHHbIN «Mecce
Oioccenbpopd Nm6X», «Mecce Aroccenbpopd Mockea»
1 OO0 «CoBpemeHHOe o6opypoBaHue».

CTaTbs nocTynuaa 8 pegakumio 16.02.2019
CTaTbd NprHaTa K nybamkaunm 01.03.2019

peHLEs? [[eTHMCSI CBOUMH BIleYaTIeHUSIMH
OT YBUIEHHOTO M YC/IBIIIAHHOIO. [IJIi KpaTKO-
CTU U HaIJIIOHOCTU IIpUBeAeM [/ Hadyala HeCKOJIbKO
YHCen:

2- CTONMBKO 6GBUIO TPOMKHX AHOHCOB CEpPBe3HBIX IIPO-
IYKTOB, BaXKHOCTh KOTOPBIX eIlle IIPelCTOMT 0CO3-
HaTb;

2- CTONMBKO HOBBIX (opMatoB O6bUIO H06aBIEHO
B [OMOJIHeHHe K [OKIaJaM: MaCTep-KIacChl
1 3d-6a1s1bl «JIydIlIHe IIPOTUB JIULIHLX?;

3- xoHdepeHIMs U BbIcTaBKa 3D fab+print Russia
IIPOXOOHT B MOCKBe y>Ke B TPETHH pas;

3 - CTO/IBKO IOSTHBIX JHEL ITPOXOAMIIA KOHPEPeHLIHS;

5- MMEHHO CTOJIBKO CTpaH OBUIM IpencTaBieHbI
JOKIaMUMKaMK B 3TOM romy: Poccus, Ilombiia,
T'epmanus, Hunepmanaer, IIIBerys;

6-7 — CTOJIBKO 4YacOB €KeJHeBHO IIPOXoauia KoHde-
peHIy;

50 - CTOIBKO SOKIASUHKOB PACCKA3aJIM O CBOM OIThITe
npuMeHeHUs AT.

q eM HaM 3aIllOMHHJIACh 3TA BBICTABKA U KOHQe-

KAPTDI

BceM M3BeCTHO, YTO JOPOSKHOK KapTOH Pa3sBUTHS aifH-
THUBHBIX TeXHOJIOTHH M HX CTaHJAPTH3allMH B Poccuii-
ckon Pefiepalliyl 3aHMMAeTCs HAy4HBIM LIeHTp aBHa-
LIMOHHOM ITPOMBINUTeHHOCTH OI'VIT «BIAM» COBMeCTHO
¢ AO «Hayka u MHHOBaIMK» ['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 COOTBETCTBUHU C IMOpPy4YeHHUSIMHU IIpaBUTeNb-
CTBa M MMHMCTepCTBA IIPOMBIIUIEHHOCTH M TOPTOBIH
OpU1 paspaboTaH «KOMIIJIEKCHBIM IUIAH MEpOIIPHSTHH
10 Pa3BUTHIO U BHEIPEHMIO aIUTHBHBIX TEXHOJIOIH
B Poccurickon ®enepanvu Ha nepuog, 2018-2025 ronsr»,
KOTOPBIH ITO3BOJIUT POCCUICKHUM YUeHBIM U Pa3paboTyuu-
KaM OOBeIUHUTD CBOM YCHIIHS /IS TOCTHKEHHUSI 00ILer
Leny. Ha ceronHs yske yTBepsKAeHO boree recsiTKa HALTH-
OHAJIBHBIX CTAaHAAPTOB B paMKax TK «AIJUTHUBHBIE TeX-
HOJIOTMH», eIlle CTOJBKO >Ke IUIAHHUPYeTCs 3aKOHYHThb
Io 2020 ropa. YeTkoe IMOHUMAaHME CTPOTUX CTAaHOAPTOB
U TeXHUYeCKOM aTTeCTalluM B aAJUTUBHOM OTpaciu
I103BOIUT OBICTPO U Oe30I1acHO BHEPSTH HOBbIE TEXHO-
JIOTUH B IIPOMBIIIJIEHHOCTH, COXPaHSTh U HCII0/Ib30BaTh
Halll Hay4HBIH IOTeHIIUAI /IS CO3JAaHMSI KOHKYypeHTO-
CIIOCOOHOM ITPOAYKLIMHM VIS ee peasIh3allMM Kak B Poc-
CHH, TaK U 3a ee IIpefie/laMHU.

Be3ycnoBHO, pellleHHe O CTAaHAAPTU3ALMH U II0C/Ie-
JloBaTellbHOEe BBHIIIOJIHEHHe yKa3aHUs IIpaBHTeNIbCTBa
PO - BaKHBIM, CTpaTeTHMYecKHM M 00s3aTelbHBIN
K MCIIOJTHEHMIO IIar, KOTOPbIM TeM He MeHee 3acTa-
BUT IIPOM3BOJIUTENEI OTeYeCTBEHHOIO 000pyIOBaHMS,
MaTepHaloB WU IOTpebUTeNelr yCIyr BHHUMATEIBHO
1 CKpYIIyJIe3HO OTpabaTbIBaTh CBOU ITPOAYKTHI U IIpefi-
JIOKeHHsI. B IepclieKTHBe O3KK/IAeTCsl CHHKeHUe 3aBU-
CHMOCTH OT MMIIOPTA BBICOKOTEXHOJIOTMYHBIX TOBa-
POB M MaTepHaIoB (3a CUeT HX IIPOM3BOACTBA B PD)
C IpefocTaBlIeHHeM KadeCTBeHHBIX YCIYyT PerHoHalb-
HBIMU CepBHUC-Oi0po. OTpanHo, YTO, 61arogaps pplHOY-
HOM BOCTPEOOBAHHOCTH U BK/IIOUEHHIO aAJUTHUBHOMN
OTpaciyl B TeXHOJIOTHMYECKYIO II0BeCTKYy TOCyJapcCTBa,
y Hac yke IIOSIBUJIKCH IIPOM3BOAHTENN MaTepHaIoB
U JOPOTOCTOAIIMX IIPOMBIIITIEHHBIX 3D-IIPUHTEPOB
CTOMMOCTBIO OT 5 MJIH pybsier, HaKOIIU/Iach KPUTHYe-
CKasi Macca pa3paboTor. MOSKHO ITPeIIIONIOKUTh, YTO,
6raromapss KadeCTBeHHBIM II0KA3aTeIsIM BHeLpPeHHUS
ANOUTHUBHBIX TEXHOJNOTMM Ha KPYHHBIX MpefIpu-
ITHUSIX U LleHTpax KoMIeTeHUHH Poccuu, $opmHpo-
BaHHIO HALIMOHAJIBHBIX CTAaHAAPTOB, Hallla CTpaHa
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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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BXOLUT B YHCIO MHPOBBIX JIHZEPOB II0 OCBOEHHIO
TeXHOJIOTUH.

OEHbI'MN

C HepcreKTHBAMH IIOHSTHO: CBOM MHTepec 0603Ha-
YMIM JIMAEPhl OTPACAH M TOCYAApCTBEHHEBIE [esTeNlH.
MaxoBHK [OKYMeHT0060poTa PacKpy4HBAETCS, HeH3-
6e>kHO [00aBiIsisl TOMOBHOM 00M, HO SB/ISIONUHNCSH
0b6s13aTe/IPHBIM YC/IOBHEM [IJ1s1 BHEJPeHHU S HHHOBAIIUH .
Hy a uto c meHbraMu? JlepskaThcsi? SIBHO, UTO 3TO He
[P0 YMHBIX, MOJIOABIX H Ile/leyCTPeM/IeHHBIX, KOTO-
pble IIPOABUTalOT UHHOBALIUU B yilepb cBoeMy 67aro-
COCTOSIHUIO, 3[I0POBBI0 U BpeMeHH, HO HYTPOM YYIOT
BaKHOCTh M HeH30eXKHOCTh II0BCEMECTHOIO IIpHMeHe-
HUS aAJUTHBHBIX TEXHOJIOTUH.

IToyeMy MBI TaK MHOIO TOBOPHM O MOJIOJBIX CIIe-
LMaNKUCcTax! MHOTHe POCCHICKHe KOMIIaHUH-pa3pa-
6orunky 3D-IpUHTepoB, 3D-CKaHEPOB, IIPOrpaMM-
HOro obecrieyeHMs, MaTepPHAIOB JIS 3KOCHCTEMBI
AIIUTHBHOIO IIPOM3BOACTBA MMEIOT B CBOEM IITaTe
IIPeHMYIeCTBEHHO MOJIOJOM COCTaB CIIeLIMAJIMCTOB,
MOJIHBIX SHEPIUM, HaJeX[, IIPOPbIBHBIX HAEH s
BOIUIOIIEHHUS B IPOAYKLIMHU, MeHSIOUeN TPagUllHOH-
HYIO IIPOMBIILJIEHHOCTD 10 Hey3HaBaeMOCTH .

CeronHsi MNpPHUMeEpPOB TaKHUX MOJIOABIX KOMIIA-
HUM B PoccMM o4yeHb MHOro: «THTaH- ABaHTrapm»
(TM Additive Solutions), «Jlazepsl KM ammaparypa»,
MIUIT, LHHHTMAII, PHUIL VYpdY, «JlazepHble
cucrtemsr», «JIAP TexHomoruu», «AOOUTHUBHbBIE TEXHO-
JIOTHUH”», «AHH30IPUHT», «DKCKIIO3HBHBIE PellleHUs”»
(TM 3DSLA, RussianSLM), Picaso 3D, Total Z, Pyc-
ckuil ukeHep (TM Red Rock 3D), Laps 3D, HpBuH
(TM Marnym), rpymnmna koMmmnaHu# ISL, Bestfilament,
«P9K», «IleHTp CITPYT-T», MOCKOBCKHI aBUALIMOHHBII
UHCTUTYT, CIIELIABHMA, Apis Cor 1 MHOT'He JpyrHe.

Be3yc/I0BHO, Cepbe3HBIM KOPIIOPAaTUBHBIM CTPYKTY-
PaM M YCTOSIBIIMMCSI KOMIIAHHUSIM, OHUBEPCUPHULIUPO-
BaBIIKM CBOM OCHOBHBIe 6m3Hechl, paboTaTh Ha HHHO-
BALIMOHHOM IIO7e aAOWUTHUBHBIX TEeXHOJOTHM IIpolle
B IUIAaHE HAJHUYMs COOCTBEHHBIX CPEACTB, IIPHUBJIEKA-
eMBIX M3 JPYIHX YCIeNIHBIX IIPOEKTOB, a TakKe BO3-
MO>KHOCTHA HCIIOJIb30BAaHHSI TOCYAAPCTBEHHBIX HHBE-
ctunun (HanpuMep, OOO «PycatoM - ANOUTHUBHEBIE
Texnonorun», HTI] ITAO «3nekTpoMexaHHKa», KoH-
LepH «KanamHuKoB», I'pynma KommnaHu# «HoBomeT»
u gpyrue). CTapramaM ske, BBUAY OTPaHHYEHHOCTH
6ro/KeTa, MPUXOAUTCS II0JIATaThCS HAa COOCTBEHHYIO
HeIIPUXOT/IMBYIO, HO TA/IAHT/IMBYIO KOMaHAy. Hampu-
Mep, co cJioB JleHHca BiacoBa, reHepasbpHOIO AHPEK-
Topa OOO «DKCKIIO3UBHBle PelleHus», Ppa3pabor-
KOH (Keje3a» U 3MeKTPOHHUKH y Hero 3aHHMaeTcs
HeCKOJIbKO YHHKAJIBHBIX 4Ye/IOBeK, a IIPOrpaMMHBIM
obecrieyenrem Triangulatica Ha ITOCTOSTHHO! 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 nporpammuct! [pyrox npumep: OOO «TUTaH-ABaH-
rapa» - oT pa3paboTKu [0 BOILIOMIEHMSI KOMaH[OM
13 5 4denoBek B ‘wKenme3e» LBM ycraHoBku Additive
Solutions D250 mpomuuro Bcero 9 mecsitieB! ToIbKO Ipen-
ctaBbTe cebe 3GPEeKTUBHOCTh ITHUX POCCHUCKUX KOM-
[IAaHUM II0 CPAaBHEHHUIO C TAKMMH «MOHCTPAMH», KaK
Stratasys, 3D Systems, HMHucTtuTyTa ®payHropepa, EOS,
SLM Solutions, GE, Materialise u mpounx. To, Ha
YTO MHOTMM 3apybeXXHBIM KOMIIAaHHUSIM TpebyroTcs
JecITHUIeTHS] U MH/UIMOHBI BaJIIOTHBIX MHBECTHUIIHI,
PYyCCKHMe HMHKeHEPEHI Le/al0T UTPAIYU B JeCATKHU pas
ObICTpee U JlellleBlle, He 3a0bIBasi 06 YHHUKa/IBHBIX 3aIla-
TeHTOBAHHBIX PeLIeHHUIX.

BonpIas 4acTb U3 pa3paboTaHHBIX pellleHHUH KOM-
MIaHUH y>Ke HMeeT BBICOYAHIIHNMN YPOBEHb [OBEPHS
KaK Cpefil POCCHHCKUX, TaK U 3apybeKHBIX I10JIB30-
BaTesel. HeTpyAHO IpefCTaBUTh, KaKHe IPOMYKTEI
CI1I0cOOHBI CO3[aTh HAIIK TAJIAHT/IKBbIE Pa3paboTUUKU
IIpH LOJIKHOM 00beMe WMHBeCTHLHI. Ho rzie ske OHH,
5TH MHBECTOPHI U MPeINpUITHS-3aKa3uuKU! PoccHii-
CKHe pa3paboTUMKH M 3aKa3uMKH MOHHMAIOT, YTO
MaJIO CIIPO@KTHPOBATH M H3TOTOBUTDH [a’ke BBICOKO-
KIaccHOoe obopymoBaHHe - HOBECTH ero 10 CepH-
HOTO H3Je/NUS CO CTAabUIPHBIMU PeKHMaMU IedaTH
TpebyeT OCTAaTOUHO [AJHUTENBHOIO BPeMeHH U 60/1b-
IIMX GUHAHCOBBIX 3aTPAT, a TAKKe JIOAAbHOCTH 3aKa3-
YHKOB U IIOAJEPKKH HallMOHAJIbHBIMHU JIMAEPAMHU
CTPaHBbI.

Ha mpoexte 3D fab+print Russia 2019 paspabort-
YUKU 060pyoOBaHUSI He IIPOSIBISUIM HMHHUIIUATUB
s obcyskeHus: mpobnemM B MHBECTHULIMSIX M IIpoja-
>Kax, HO HOBBIM 3KCK/IIO3UBHBIM QOpMaT KOHQepeH-
uuu «Jlydnive MpoTHB JIy4IIHX» (IPyTHMH CI0BaMH,
3d-6aTTII) BCKPBLI HEKOTOPBIE CTIOKHOCTH, C KOTOPBIMH
CTAJIKUBAIOTCA 3TH KOMIIAHMH, M 3aCTaBUJI IIOTOBO-
puUTh «I10 aymam», JleHuc Biraco u Bragumup Kapa-
netbsHL (ObopymoBaHMe [/ IIPOMBIIUIEHHON 3D-
nevatu metayiamu. OO0 «3KCKII03HBHbIe PellleH I
npoTuB AO «Jla3epHBle CUCTeMBI»), a TakKe JIMUTPUL
Munnep u leHuc bepuyk (MaTtepuasrsl 1y1st JOCTYITHOU
3D-meyatu. OO0 «P3K» mpotuB Bestfilament) ouens
SKUBO, Becelo0 U ONTHUMHCTHYHO CMOTPST B Oymyuiee
orpacid. TeM He MeHee, OHU He 60sTcsl 0b6Cy>KAaTh
mpobneMel, CBSI3aHHBIe C IOTpeOUTENSIMM HX IPO-
AOYKIMH, C KOHKYPeHIIHeH, C IOCyLapCTBeHHOM IT0J-
Iep>KKoH. I1pobieMbl MOSBSTCS U C IIPUOIMKeHHEM
B IPHUHLMIIMA/IBHO HOBBIX TeXHOJOIHMH C MHBIMH CKO-
POCTSIMM, KAYeCTBOM M CTOMMOCTBIO. DTH TeXHOJIOTHHU
MOTYT B IIepCleKTHBe «pacIlaTaTh” OM3HEC POCCHUI-
CKHX KOMIIaHHUM-TIPOMU3BOAUTENEN aAJUTUBHOIO 060-
PyAOBaHHA M MaTepPHA/IOB, IOTPATHUBIIMX HeMaJble
IeHBbIH Ha pa3paboTKy U IOKYIIKY BCIIOMOTATEIbHOIO
000py/I0BaHMUS.
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CTATYC MMPOBOTO PbIHKA
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print

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 COINJIA

Ecnu corepHUYATH C 3apybesKHBIMU BeHIOPAMH B ITAHEe
obbeMa MHBECTHUIIMI B Pa3paboTKH ITPaKTHUECKH HeBO3-
MO>KHO, TO CO3[aBaTh KOHKYPEHTOCIIOCOOHBIE ITPOYKTHI
C BBICOKOM [I0/Iell HHHOBAIIMOHHOCTH HaM BIIOJIHE IIOf

CUITY.

Hanpumep, [enuc BracoB (OOO «IKCKIIO3KBHBIE
PellleHHsI») CAeNaa IPOMKHM AaHOHC POCCHECKOM Tex-
HOJIOTUM Ha HOBBIX (QH3HMYeCKUX IIPUHIIMIIAX, KOTO-
past ormpenenuT byayiee afAUTHBHBIX TEXHOJIOTHI Ha
cenyompe 25 yieT (sl CIpaBKH: Ha AAHHBIK MOMEHT
bornee 50 MeTONOB IleYATH 3aIlaTeHTOBaHBI IIPOK3BO-
ouTensaMmu 3D-puHTepoB). IIoKa AEHCTBYIOMIMH IIPo-
TOTUII HaM JIeHKC He I0Ka3aJl, HO YTBEPsKAAeT, YTO ero
TeXHOJIOTHS I103BOIMT QOPMHPOBATh U3/EIHs eIHHOB-
PeMEHHO M3 Pa3/IMYHbIX BBICOKOMOJIEKY/ISIPHBIX COeIH-
HEeHUH, IIPH 9TOM IIOHSTHe /1051 37eCh 6yIeT IIOTHOCTBIO
yIIpa3sgHEeHo.

Opyrou mpuMep - OOO «TuUTaH-ABaHTapA» C pas3pa-
6otkort 3D-mipuHTepa Additive Solutions D250. OcobeH-
HOCTBIO 000pYZOBaHUS SIBMSIETCSI ITOJTHOCTBIO OTKPBITAs
m1aTpopMa, a MHUHMMHM3ALMS IIOCICACTBUM PacdOKy-
CHPOBKU JIa3epHOro jy4ya OblIa yske BBICOKO OLleHeHa
3apybeKHBIMU KOJIJIETaMH.

AO <«IIOJIEMA» mpeAcTaBHa CBOM Ppa3paboTKU
II0 IIOMYYeHHIO HOBBIX IIOPOIIKOB CompoNiAl-MS5-3,
CyIepHHBAapPHBIX CIIJIABOB, CIIJIABOB BBICOKOH SHTPOIIHH,
JKapPOIIPOYHBIX M >KapPOCTOMKHX CIIJIABOB, 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 00OpYIOBaHMS IO CHEepPOMAM3ALIMH ITOPOIIKOB
U1 MIM- TeXHOJIOTHH.

CeernaHa XammpoBa u3 KabapamHo-BaaKapcKoro
TOCYJApCTBEHHOTO yHHBepcHTeTa UM. X.M.Bepbexosa
C TOPIIOCTHIO IIPOJIEMOHCTPHPOBA/IA Pe3Y/IBTATH PAbOTEI
CBOEI KOMaHIBl B Pa3paboTKe CYMePKOHCTPYKIIHOH-
HBIX IIOJIMMEPOB: II0JM3QUPCYIbPOHOB, IMOTUIPUM-
MHUJIOB, IIOJIHM3QUPKETOHOB, IMOIHPEeHUICHCYIbPUIOB,
a TakoKe HAIOJTHEeHHeM HeKOTOPHIX M3 HUX PybIeHbIMU
YI/IeBOJIOKHAMH.

AO «ABHaJBUTATeNIR” B JIMLE AleKces Kypuesa moka-
3aJ10, UTO B COBPeMEeHHBIX YC/IOBHSIX BEICOKOM KOHKYpPeH-
LMK BBIMIPBIBAET TOT, KTO IIpeZjiaraeT BBICOKOE Kaye-
CTBO IIPOAYKIIMH, a TAICKe BBICOKMH yPOBEHD CEPBUCHOL
TIOAJeP>KKH, ITO3BOJISIIOIIME IIeperTH BO B3aHMMOOTHO-
HIeHUSX C 3aKa34YMKAMHU IIPOAYKLMH Ha MOJeE/b [IO0ro-
BOpa >KU3HEHHOI'O LIMK/IA U OIUIATHL I10 PaKTHYECKOMY
o6beMy r1oTpebeHHst GYHKLH ITPOAYKTA.

Boob1ie, TPaAUIIMOHHO [/l IIOCETHUTeIek BBICTaBKU
Interplastica M XMMHYECKOM IIOJIMMEPHOM HHIY-
ctpuH, Ha BbicTaBKe 3D fab+print Russia 2019 6b110
IIPe/ICTaBIeHO MHOTO0 KOMIIAaHHUHM C 0OOpyZOBaHHEM,
paboraromuM 1o TexHonoruud FFF/FDM c mommmep-
HOM HHTBIO, OCHAIEHHBIM OJHUM MIM [ABYMS 3KC-
TpyzepaMu. IlpencrasieHHble 3D-TIpUHTEPH KaK Poc-
CHIMCKOIO, TaK K 3apy0eskKHOro HCIIONHeHUs 6opoiuch
3a orpebuTeNsl B OCHOBHOM CBOMM JM3aKMHOM, rabapu-
TaMH KaMepbl, BO3MOKHOCTBIO PAbOTBHI C TYTOI/IABKUMU
BBICOKO3KCIIIyaTALIMOHHBIMM TePMOIUIACTHKAMHU. 31eCh
BCe COBEpPLIEHHO IIOHATHO M IIPeNCKasyeMo — IIPOM3-
BOAUTeNH 3penoll FDM-TeXHONOTHU IIBITAIOTCS HAHTH
HOBBIe PBIHKU COBITa U ITOKA3aTh [10/1b30BaTe/IsIM HOBbIE
IIpYMEHEeHHS .

MeTaninyeckue TeXHOJIOTUH LBM/SLM,
DED/DMD/LMD yske BCeM XOPOIIO H3BECTHBI, a MX
IIPUMeHEeHHs IIHPOKO IIpe[CTaBIeHbl HapaboTKaMu
1 yCIIeMHbIMU 6H3Hec-KericaMu. TeM He MeHee, II0JIb-
30BaTe/IM TIOCTOSHHO 06CYKIAIOT MeTaslTypruyeckue
ITpo67IeMBI MTOJTyYaeMbIX U3eNTUH IIPH HCII0b30BAHUU
POCCHHCKHX MeTa/UIOIIOPOIIKOB KaK Ha OTe4YeCTBeH-
HOM, TaK M Ha HMIIOPTHOM OOOpYyZOBaHHH, CIOXKHO-
CTU B IPOTHO3MPOBAaHHUHU Pe3y/IbTATOB I1eYaTH. 37ech
Ha IIOMOLIb IPHUXOAUT MMMTALIMOHHOE MOIEIHUpPOBa-
HUe C [TIOMOIIBIO IIPOrPaMMHOI0 obecriedeHHs], HaIlpy-
Mep, TaKHUX KOMIIaHHH, Kak: MSC Software, Siemens,
Autodesk, o yem HaM pacckaszanu Anekcedl [OHTIOK,
Omner Ymxk, Anekcer HUKynmuH. CrieliUaIbHBIN [TPHIJIA-
IIEeHHBIM IoCTh, Pebexka FOPTLI, IHPeKTOp I10 ITpoJaskaM
GEFERTEC GmbH, pacckasaia o HOBOM TpeH7ie B obna-
CTH PaboThl C MeTa/UIaMH [yIS IIPOM3BOACTBA KPYII-
HOFa6apHTHbIX U3IOeTUH - TeXHojoruu 3DMP, KoTo-
past paboTaeTr ¢ 0OOBIKHOBEHHON CBAPOYHO ITPOBOJIOKOK
Y JIeKTPHUYeCKOU AYTO JIS 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 Contyuk, Oleg Chizh, Alexey Nikulin,
respectively. A special invited guest, Rebecca Jurtz,
Sales Director of GEFERTEC CmbH, 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 ocTanuck B CTOPOHe M BOIIPOCHI CKAaHHPOBAHHS
U KOHTPOJISI U3/, pellaeMble C IIOMOILIbI0 PYYHBIX
CKaHepoB M KOMIIBIOTepHOM Tomorpaduu. K cioBy,
B PoccMM eCThb ycIlelIHBIe OTedecTBEHHBle KOMIIA-
HUM-Pa3paboTYMKU IOCTYIIHBIX CKAHEPOB, HEKOTOpbIE
13 KOTOPBIX Y>Ke CHHCKa/IM MUPOBYIO C/IaBYy.

JIJ1. YCTOMYKBOIO POCTa SKOHOMHKHU Tpebyercs: pas-
BUTHE KaK IPOM3BOJICTBEHHOM CUCTEMBI, IIPOAAK, TaK
U chepel ycryr. IlpuyeM IOTHUTHUKH, TOCYAAPCTBEHHBIE
JesTe/d M SKOHOMMCTBI PasBUTBIX CTPAaH B OAMH I0JIOC
TOBOPSIT O HEOOXOMMMOCTH Pa3sBUTHUSI COOCTBEHHOM
Mozenu 0OpabaThIBarOIIel TPOMBINUIEHHOCTH, MAIlH-
HOCTPOEeHHS M CTaHKOCTPOEHHSI, IIOCKOJIBKY yCIIeX 3KO-
HOMHUKH B 3pe IUPOBU3ALIMHU 3aBUCHUT OT TEXHUYECKHUX
U TeXHOJIOTHYeCKHX BO3MOKHOCTEL ITPOMBIIITIEHHUKOB.
IKOCHCTEMA AIUTHUBHBIX TEXHOIOTUH MOXKET ATk TO,
YTO B 9TOM C/1y4ae TpebyeTcsi. [TomobHbIe BCTpeUH Bemy-
IMMX KOMIIAaHUH- ITPOM3BOIUTENEN, CePBHUCHBIX HHTe-
IPaToOpOB, a TaKkKe II0O/Ib30BaTe/Nell U IIOTEHIIUATBHBIX
3aKa34MKOB MOIYT IIOMOYb HallleH 3KOHOMHKe H3ba-
BUTBCSI OT MOGHOIO, HO «OIIaCHOT0» MMIIOPTA BCETO IIPO-
M3BOZICTBEHHOT'O 00OpYIOBAaHMSI, MAaTEPUAIOB, & TaKKe
CepBHCHBIX YCIyr. OKMAAeTcs, YTO paclpefeseHHas
CeTh LIEHTPOB KOMIIeTeHLIUH, obbellHEHHas: B OGUPKY
IIPOM3BOJCTBEHHUKOB, II03BOJIMT BCEM POCCHICKHUM
IIPeAIIPUSTHSIM K CepBHCHBIM IIpOoBakepaM IIpHOIH-
3UTBCS K obrmemMupoBoil Mozmenu Job Shop c mpowussoa-
CTBOM MAIIMHOCTPOXUTE/IBPHOM IIPOAYKLIIMK Ha YPOBHE
80%: BBICOKHI YPOBEHb 3arpy3KH ITPOM3BOICTBEHHBIX
MOLIIHOCTeH K HH3KHUH ye/bHbIN YPOBEHb U3/IePIKeK.

K coskajeHHI0, HEIOATOTOBIEHHBIN I10/1b30BaTENlb
B POCCHM CTaJIKMBAeTCsl C IIPOOIeMOk OTCYTCTBHS KBa-
TUUIIMPOBAaHHOM IIOMOIIY IIPH IOKCKe ITOAXOASIIEeH
A[IUTUBHOM TEeXHOJOTHMH K CaMoro obOpymOBaHHUS.
Taxke oTMedaeTcsi HU3KHUM YpoBeHb CepBHCA B CTpaHe.
Jlasexo He BCe IOIY/ISIPHbIE Ha CIyXy KOMIIAHHH-HHTe-
IPaTOPbl MOTYT IIPEIOSKUTD ayAUT IIPOKM3BOACTBA 3aKa3-
YMKa 1 IIPeJIOKUTD aKTYaJIbHYIO 7151 HeTO TEXHOJIOTHIO
H3TOTOBJIEHMSI KOHKPETHOM AeTa/IU WU AeTalel, BRI~
Yasi INThe, 7e3BUIHY0 YIIY MexaHoob6paboTKU U afnu-
THBHYIO. 33a4acTyl0 MeHe/>Kepbl KOMIIAaHHE, HEII0XO
pasbuparomyecs B IIpe[jiaraeMblx UMH 3D-IIpHHTepax,
COBEpIIEHHO He IIPe[CTaBIIsOT cebe 0COOEHHOCTH Tpa-
JOUITMOHHBIX TEXHOIOTHM U IPAKTUYEeCKH HaBsI3bIBAIOT
3aKa34YMKy MHHOBAI[UH TOJIBKO B OOJIMKe aJIUTHUBHBIX
TeXHOJIOTHM. POCCHHCKHUI PBIHOK HYXKAAeTCS B OTpac-
JIeBBIX HHTErpaTopax, XOPOLIO Pa3bHpPAIOIIMXCS Kak
B KJIACCHYEeCKUX, TaK U HOBBIX TEXHOJOTHSIX, TOTOBBIX
IIpe/JIOKUTh KOMILIEKCHOe pellleHle COBOKYIIHOCTH
IIPOrPaMMHBIX M TEXHOJIOTHUecKHuX cpeacTs (OO0 «Pyca-
ToM — AoauTHuBHBIe TexHonoruu», OO0 «THK «JIBM AT»,
000 «@UTHHK», OO0 «CoBpeMeHHOe 060pyHmOBaHKE»
U Ipyrue).
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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 XOTelnoch OBl IOJETHUTHCS OT3BIBOM
Ceprest MasiblieBa, OHUPEKTOpa I10 KOPIIOPaTHBHBIM B3a-
MMOOTHOIIEHHSIM M3BECTHOM AHAIUTUYECKOM KOMIIa-
HuH J'son & Partners Consulting mo pesynsraTtam Ipo-
BefleHHU s BBICTABKU U KoHepeHnuu 3D fab+print Russia
2019: «Ecnu KpaTKo, TO 51 ObII yAMBIEeH KauecTBOM
COCTaBa NOK/IATIMKOB U INTyOHMHOL IIPOpabOTKH TeM ITpe-
3eHTalluH. Y Bac - eUHCTBEHHOE CHJIbHOe MepOIIpHS-
THe B CTpaHe, IIOCBSIeHHOe KMEeHHO IIPOMBIIIIEHHOMY
KCITO0/Ib30BaHMIO 3D-meyaTr. Bce oCTasibHOE — 3TO, KaK
TOBOPSIT HALIIK OpHUTAHCKUe ITapTHePHI «Hot Air» (rrycTsle
PasroBOpbl, B BOJIBHOM IlepeBojie) BOKPYT MacCOBOIO
PbIHKa».

MsI 671arofiapum Bcex JOKJIAJYMKOB U IIOCeTUTeNer
BBICTaBKH U KoHOepeHnmu 3D fab+print Russia 2019
3a IIO[IFOTOBKY YHHKAJBHOTO M II0JI€3HOTO MepOIIpHS-
THS. MBI BepUM, YTO POCCHMCKHH PBIHOK aIUTHBHBIX
TeXHOJIOTUH 671arogapsi HuPPOBU3ALIMH, [OCYAAPCTBEH-
HOMY PeryJIHMpPOBaHUIO K BBICOKOMY HAay4HOMY IIOTeH-
L[Maly pa3paboToK CMOXKET CTaThb OJHUM K3 MHPOBBIX
TTHU/IEPOB.

MbI 06s13aTe/IbHO BCTPETHMCSI C BAMH Ha HallleM
mpoekre 3D fab+print B cremylomem romy Ha
interplastica 2020, xoTopast mpoizeT B MockBe c 28
110 31 ssuBaps B IIBK «3KcroLieHTp»! |
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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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