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B LUEHTpe MOJIOAEXHOr0O WMHHOBALMOHHOrO TBOp4YecTBa “HaHOTEXHOMOrMM' KaXAbll [eHb BepeTcs
paboTta no pa3paboTke MHTEPEeCHbIX TEXHOMOMUYHbIX U MepCrneKTUBHbIX MPOeKTOB. OAHUM U3 Haubonee
BOCTPe60BaHHbIX Ha CEroAHSLWHEM pbIHKE HanpaB/IeHUN CTao Co3faHMe CTaHKOB ¢ UMY.

Every day the Nanotechnology youth innovation creativity centre is working on development of interesting,
practically feasible and perspective projects. One of the most popular areas in the market today is the

creation of CNC machines.

HOTOJIETHUH OIBIT KOMITAHUH "LIeHTp mepcriek-

THBHBIX TeXHOJIOTHH" I10 IIPOM3BOAICTBY CKaHHU-

PYIOILIETO 30H/I0BOr0 MUKpOCKoIa "PeMToCKaH",
B KOTOPOM ITPUMEHSIeTCS BBICOKOTOUHAS TeXHOJIOT U
TPeXKOOPAHHATHOIO IIO3UIIMOHHPOBAHUSI, OB/ ITepe-
HeceH HaMH B cpepy KOHCTPyHpoBaHHUSs 06pabaTeiBaro-
KX LeHTPoB [1, 2]. Tak yasock CO3aTh IIePBBIH IIPO-
OYKT B TMHENKe CTAHKOB — TPEXKOOPAUHATHBIN dpe-
3epHO-TPaBUPOBAJIbHBIM 1IeHTP ¢ YITY ATCNano.

PaccmoTpuM oA pobHee OCHOBHBIE ITPEHMYIIECTBA
Mopenu ATCNano.

Manbie rabapuTsl H Bec. 3a CUeT MPUMeHEHHS
BBICOKOIIPOYHBIX a/IIOMUHHEBBIX CIIJIABOB CTA/I0 BO3-
MOKHBIM CO3/laHHe KOMIIAaKTHOI'O U >KeCTKOI'0 CTaHKa
¢ pabouum mosem 150 x120x80 MM. ONIIHOHATBHO
dpe3epHBII LIEHTP OCHAIIAeTCs 3aIUTHBIM KOXKYXOM
c rabaputamu 345x425x500 MM U C KHOIIKOHM aBapHH-
HOM OCTaHOBKH. JIONIOJTHUTEIbHOM aIlapaTyphl A4
GYHKLIMOHHUPOBAHMUS He TpebyeTcs.

ITpen3sHOHHasg MeXaHHKa. OCHOBOI KOHIENIUHU
MO6HIBHOrO CTaHKa ¢ YIIY cTasno obecrieueHHe BBICO-
KOM IIPOM3BOJAHTEIBHOCTH. [103TOMYy B KOHCTPYKLH K
HICIIO/Ib3yIOTCS IIapHUKO-BUHTOBbIE IIepe/lauu U Ipe-
LIM3HOHHbBIe KOMIIOHEHTHI IMHEHHbIX IlepeMelleHH
OT Be[yIIHX IIPOU3BOAUTENEH MEeXaHUYECKHUX KOM-
nekTyoomux - Hiwin, Giden Electronics, TBImotoin.
IIBIT MOHTHPYIOTCS Ha IIPELIM3HUOHHBIX PagHaIbHO"
YIIOPHBIX IIOJUIMIIHUKAX, a [Iepeflada MOMeHTa OCy-
ILIeCTBIISIeTCS IIOCPEICTBOM YIIPYTHUX My®T.

CoBpeMeHHasi CHCTeMa yIpaB/JIeHHs U IIporpam-
MHoe obecrnieyeHHe, ITocnegHue pa3paboTku B 06a-
CTH ITPOrpaMMHOro obecriedyeHUs U yrpaBieHus YIIY-
TeXHUKOM 06eCrednBaOT CTAabUIBHOCTh CUCTEMEI
IIPU HeIIpepBIBHOM 3KCIIIyaTallMU. B COBOKYIIHOCTU
C UHTYUTHUBHO IIOHSTHBIM UHTepdELICOM 3TO faeT KOH-
KypeHTHBbIe [IpeMMYIleCcTBa [IPU BbICOKOIIPOU3BOAU-
TeJIBHON 06paboTKe 110 CPABHEHUIO C YCTaPeBIIMMU
KOMIIJIEKCAMH YIIPaBJIeHHUS U TAKeIbIMH CTAHKaAMHU.
[Tepenava IaKeTOB JAHHBIX K 610Ky yIIpaB/IeHHS OCY-
mecTBAsIeTCs ¢ moMoInbio Ethernet-xabenst Ha He3a-
BUCHMBIH OT ITK KOHTPOJ/L/IEp, YTO HCK/IIOYAET IIepe-
IPY3KY CHCTeMBI IIPU BBIIIOJIHEHHH CJIOKHBIX OIlepa-
LU 10 06paboTke.

beCKOHTaKTHbIe KOHIIeBble JaTYHKH BBICOKOTO
paspemeHHs. MHAYKTUBHBIE JATUKUKH BBICOKOTO
pa3pelleHHs YCTAHOBJIEHBI /11 KAJIUOPOBKH CTaHKA
nepep, paboTo U OrpaHUYHBAIOT He3omacHyo pabo-
4yIO 30HY.

3amHuTa OT MPOAYKTOB 06paboTKH IO BCceM
ocsiM. Toppos3amuTa IpensaTCTBYeT IPOHUKHOBE-
HHUIO CTPY’KKH U IIBIJIM BO BHyTPeHHHE YacTH Y3JI0B
U IBUTATeJIeH.

MoOmHBIA MIHHAEAb C BO3AYIIHBIM OXJIaXK/Ie-
HHEM. BbICOKOO60pOTI/ICTI>II;I LINMHHIeIb 24000 06/MUH)
ron uaHru ER11 MomHOCTEIO 1,5 KBT ¢ mporpaMMHO-
peryaupyeMoi CKOPOCThIO IIpefiHA3HAYEeH [/ 06pa-
6OTKM TaKMX MAaTepHasoB, Kak JepeBo, IJIACTHUKH,
MSTKHe MeTaJIJIbI.

1 LleHTp nepcnekTuBHbIX TexHonorui / Advanced Technologies Center.
2 MTY um. M.B.JlomoHocoBa / Lomonosov Moscow State University.
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B HacTosmee BpeMsi Gpe3epHO-TPaBHUPOBa/IbHBIN
obpabareiBaromuil neHTp ATCNano ycrenrHo GyHKIIHO-
HupyeT B LIMHUT "HaHOTEeXHONOTUU" U HUCIIONB3yeTCs
1151 BBITIOMIHEHU ST HECJIOXKHBIX 3a7a4 10 obpaboTke
MaTepHaJIoB U U3rOTOBJIeHUS JeTasel [3]. U, KoHeuHo,
MBI He CTOUM Ha MecTe U CTPeMHMCS COBepIIeHCTBO-
BaTh CYIIECTBYIOIYIO MOAe/b, YAy4Ilasi TOUHOCTD II03K-
LIMOHUPOBaHHUS. Hama 1enb - J06KUThCSI TOUHOCTHU
HaHOMeTpoBoro mMacmraba. Takum obpazom B LIMHT
MOYKHO YYHUThCS He TOJIBKO CO3J,aBaTh IIPOM3BOACTBO, HO
U Ief1aTh COBCTBEHHBIE CPe/ICTBA ITPOH3BOACTBA.

TexHuuyeckue mapameTpsl Mogenu ATCNano mpen-
CTaBJIeHbI B Tabnulle.

Pa3sBUTHe COBpeMeHHOM HaHOMHYCTPHUH BbIJBHUTaeT
HOBBIe TpeOOBaHU S K IIPOH3BOJCTBEHHBIM TEXHOJIOTHSIM.
Tak, HaIIpUMep, B 00J1aCTH MeXaHOO6PabOTKH BasKHEF -
Imas 3aia4a - [IOBBIIIeHHe TOUHOCTH 06pabaThIBAIOIIUX
LIeHTPOB BIJIOTb [I0 € AMHHUI] HAHOMeTpa. MHOI e leTalu
U Y3711 000pyIOBaHUS [1/151 HAHOTEXHOIOT MU OT/TMYAIOTCS
BBICOKOH CJIOKHOCTBIO IIPH MaJlbIX rabapuTax. PasymMHo
M S5KOHOMHUYeCKH Lie/1ecoobpa3HO U3roTaBIHBATh TAKHe
YCTPOMCTBA Ha KOMIIAKTHBIX 06pabaThIBAIOIMMX LI€H-
Tpax. HaMHU clies1aH IepBbIH MIAT B 3TOM HaIlpaB/leHHHU.
Pa3paboTaHa OpUIHHAIbHASI KOHCTPYKIIHS pe3epHOro
06pa6aT1>IBa10Luero LeHTpa ATCNano, oT/IMYaoLerocs
He60/IbIIMMHU rabapuTaMU U BbICOKOH TOUHOCTBIO.

Asmopbl 8bipaskatom UckperHiot baazodapHocmy Ilpasumenscmey
Mockebl, [lenapmamenmmy HayKL, npoMblULACHHOLL NOAUMUKU U nped-
npuHumamenbcmaa 2. Mockebt, MunakoHompassumus Poccuu (dozo-
80p N28/3-63un-16 om 22.08.16) u ®oHdy codeiicmeus uHHOBAUUAM.
Hccnedosanue 8blronHeHo npu puracosoil noddepskke PODH 8 pam-
Kax Hay4Hoz2o npoekima N216-29-06290.

TpexkoopOuHamHeil Gppe3epHO-2pasuposanbHbili ueHmp ¢ Yy
ATCNano u yyacmHuku LUMWT "HaHomexHonozuu" JTeoHuo
CamodenkuH u KOpull benos

Leonid Samodelkin and Yuri Belov, participants of the
Nanotechnology YICC, with ATCNano three-axis CNC milling
and engraving center
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he long-term experience of
the Advanced Technologies
Center in the production of
the FemtoScan scanning probe
microscope, in which high-pre-
cision technology of three-axis
positioning is applied, was trans-
ferred to the sphere of design-
ing machining centers [1, 2]. So
it was possible to create the first
product in the line of machines -
ATCNano three-axis CNC milling
and engraving center.
Let's consider in more detail the
main advantages of the ATCNano.
Small overall dimen-
sions and weight. Due to the

use of high-strength alumi-
num alloys, it became possi-
ble to create a compact and rigid
machine with a working field of
150x120 x80 mm. Optionally, the
milling center is equipped with
a protective casing with dimen-
sions of 345x425x500 mm and
with an emergency stop but-
ton. No additional equipment is
required for functioning.
Precision mechanics. The
basis of the concept of a mobile
CNC machine was the achieve-
ment of high productivity.
Therefore, ball screw transmis-
sions and precision components

of linear displacements made
by the leading manufacturers of
mechanical components (Hiwin,
Giden Electronics, TBImotoin) are
used. Ball-screw transmissions
are mounted on precision radial-
thrust bearings, and torque
transmission is carried out by
elastic couplings.

Modern management system
and software. The latest devel-
opments in the field of software
and control of CNC machines
ensure the stability of the sys-
tem in conditions of continu-
ous operation. Together with an
intuitive interface, this gives a
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TexHuyeckue xapakmepucmuku ATCNano

ATCNano specifications
rabapuTHble paamepbl, MM
Overall dimensions, mm STy
Macca cTaHKa 6e3 6;10ka ynpaBieHus, K- 45
Machine weight without control unit, kg
CyMMapHo noTpebnsemas MOLLHOCTb, KBT 2

Total power consumption, kW

MaTepuan ctaHka
Material of machine

ANtOMUHMEBbIE
cnnasbl 4167

1 B95ATI
Aluminum alloys

Pabouee none [XY Z], MM

Maximum travel speed, mm / min

Working field [XY Z], mm Ee e
MporpaMMHoe paspeLleHue, MM

Software resolution, mm G
MakcnmanbHas CKOpoCTb Mepemette-

HUSA, MM/MWH Jo1800

3almMTa MexaHNYeCkmMX KOMMOHEHT
OT OTXOA0B NMPOM3BOACTBA

Protection of mechanical components
from waste

[1o BCem ocsam
On all axes

[puBOAbLI MO OCSIM

LLlaroBble gBu-
ratenu PL57H48,

Actuators for axes LUBM Hiwin D12H4
Stepper motors

Hanpasnswowme .

Cuiees Hiwin mgn12HCO

XapakTepucTUKu WNNHAens
Spindle specifications

1500 BT, 24 000
06\MUH

MHBepTOp

- Intek 152A20

YrpaB/ieHne CKOPOCTbIO BpaLleHUs NERTRET A0
Yyepes 10O nnamn

WnuHaens G-xoa

Spindle speed control Software

lMporpaMmmHoe yrpas/ieHne CTaHKOM PureMotion

Programmable machine control (nnueHsnsa)

Kabenwn ynpaBneHus
Control cables

DKpaHMpPOBaHHbIe,
c Bnarosa-
WMTHBLIMW
6bICTPOCHEMHbIMU
KOHHeKTopamu
Shielded, with
moisture-proof
quick-detachable
connectors

CoeaunHeHme c MK
Connecting to PC

Ethernet
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competitive advantage in high-performance pro-
cessing compared to obsolete control systems and
heavy machine tools. Transmission of data pack-
ets to the control unit is carried out via an Ethernet
cable to a PC-independent controller, which elimi-
nates the system overload during complex process-
ing operations.

Non-contact high-resolution limit sensors.
Inductive sensors high resolution are used for cal-
ibration of the machine before work and limit the
safe operating area.

Protection from processing waste on all axes.
Corrugated protection prevents the penetration of
chips and dust into the internal parts of components
and engines.

Powerful spindle with air cooling. High-speed
spindle (24000 rpm) for ER11 collets with a power
of 1.5 kW with programmable speed is designed for
processing such materials as wood, plastics, soft
metals.

Currently, ATCNano milling and engrav-
ing machining center is successfully used in
Nanotechnology YICC to perform simple tasks for
processing materials and manufacturing parts [3].
And, of course, we do not stand still and strive to
improve the existing model, improving the accu-
racy of positioning. Our goal is to achieve nanome-
ter accuracy. Thus, in the YICC, you can learn not
only to create production, but also to make your own
means of production.

Technical parameters of the ATCNano are pre-
sented in the table.

The development of modern nanoindustry puts
forward new demands on production technolo-
gies. So, for example, in the field of machining, the
most important task is to increase the precision of
machining centers down to nanometers. Many parts
and components of equipment for nanotechnology
are characterized by high complexity with small
dimensions. It is reasonable and economical feasible
to manufacture such devices on compact machining
centers. We made the first step in this direction. The
original design of the ATCNano milling machining
center is developed, which is distinguished by its
small dimensions and high precision. [ |

The authors express their sincere gratitude to the Government
of Moscow, Department of science, industrial policy and entre-
preneurship of the Moscow Government, the Ministry of
Economic Development of Russia (contract No. 8/3-63un-16
from 22.08.16) and the Fund for promotion of innovations. The
study was carried out with the financial support of the RFBRin
the framework of the scientific project No. 16-29-06290.



MEXZYHAPOAHbIW ®OPYM "MUKPOIIEKTPOHUKA-2017"
HAYAJ NPUEM 3ASIBOK HA YYACTUE

Co 2 no 7 oktabpa B Anywrte npouger Il MexayHapopHuIi  Gopym

“MuKpo3nekTpoHnKa-2017", opraHu3oBaHbi HUMMA “Mporpecc’, HUAMS

HWY MU3T npu noagsepxke P3N MunnpomTopra P®, komnaxuit "PocTex” u

"PocanekTponmka”, UL, "CkonkoBa", Cor03a MalMHOCTpOMTENel Poccun, a Takoke

dezepanbHoi nporpammbl “PaboTai B Poccum!".

OCHOBHas! LieNb MexayHapogHoro ¢opyma “MukpoanekTpoHuka-2017" — kom-
nAeKCHoe paccMoTpeHue akTyasbHbIX BOMPOCOB pa3paboTki, NpOM3BOACTBA 1 Npu-
MeHeHus oTeyecTBeHHOU Kb 1 BbICOKOMHTErpUPOBAHHDIX JMEKTPOHHLIX MOAYNEN.
B nepuog MMNopTo3aBMcMMOCT POCCIM B MUKPOINEKTPOHMKE, OLICTPO CMEHbI 1
MOSIB/IEHMS HA MAPOBbIX PbIHKaX HOBbIX TEXHONOT MM, POCCUICKVE Y4ACTHUKIA MUKPO-
3NeKTPOHHOrO KNacTepa HyXAAloTCs BO BCECTOPOHHEN 1 CBOEBPEMEHHOM MH(Op-
MauvK O COBPEMEHHbIX TPeHAAX pasBUTMsS MHAYCTPUM. “MUKpO3neKTpoHKa-2017"
NpefoCTaBAseT BO3MOXHOCTb KPyMHLIM OTPACAeBbIM UrpoKaM HanaguTb HOBble
B3aMOBLIFOAHbIE KaHaNbl KOOMepauyK, a NS MONOAbIX PA3BUBAIOLIMXCA KOMMA-
HUA — 3asBUTb O Cebe B cpefae CMeLMannCcToB MIPOBOTO YPOBHS. MOMIMMO 3TOrO,
"MuKpoanekTpoHNKka-2017" AeMOHCTPUPYET Hay4HON 1 BU3HEC-Cpefie BO3MOXHOCTH
MCMONb30BaHWS COBPEMEHHBIX TEXHONOT I, YTO CTUMYNIYET AaNIbHeNLLee pasBuTHe
oTpacu.

3aga4un hopyma:

*  10AAepXaHue 3KCNepTHOro AMAnora no KiKu4eBbIM BONPOCaM, HAnpaBAeHHbIM
Ha pasBuTHE OTPACIK;

o 00CyKaeHMe TEHAEHLMA MCTIONb30BAHMS MUKPOINEKTPOHHBIX Pa3paboTok K
KOHEYHbIX MPO/YKTOB;

MO CMIELMANCTOB Pa3NYHbIX HANPABNEHU W Pa3HBIX MOKONEHNI;

* BO3MOXHOCTb CO3JaTb 60nee MPOAYKTMBHbIE —ArOPUTMbI  B3aUMOZeN-
CTBMS Y4aCTHMKOB pbIHKA: OT pa3paboTyMKOB [0 MpOW3BOAMTENEN W
AVCTPUBLIOTOPOB.

B LienieByI0 ayAMTOPWIO BXOAST 3KCMEPTHI C MUPOBLIM MEHEM, MOOZbIE MHXEHEpb
1 pa3paboTumky, paspaboTuiky 1 noTpebuTenn mposykuyy Kb, MHTerpartopbl v nocTas-
LUKV PeLLeHWI, MPeACTaBUTENN GeepaNibHbIX 1 PErvoHa/IbHbIX 0PraHoB rocyAapCTBeH-
HOW BNACTV, NPEACTABUTENN HaY4HbIX M 06Pa30BaTeNbHBIX YHPEXAEHNH, CTIeLMANNCTbI
CMEXHbIX CEKTOPOB HayKy 11 G13HeCa.

MexayHapopHbIi Gopym “MukpoanektpoHmka-2017" byaeT COCTOATb U3 TPeX OCHOB-
HbIX Pa3aeNos:

*  Hay4yHas KOH@epeHLMst Mo MUKPO3NEKTPOHMKe “MukpoanekTpoHuka — Kb 1
3NeKTPOHHbIE MOgyNN'";

e (ectuBanb MHHOBALMA — MpefCTaBneHue paspaboTok, uaei, NPOeKToB Hayy-
HbIX ¥ BU3HEC-KPYTOB C OLIEHKOM JKCMIEPTHOrO COBETA O MepCneKTBaX 1 BO3-
MOXHOCTSIX X IPUMEHEHNS;

*  KOMMepyeckvie JOKIazbl U Kpyrible CTOMbI MO BOMPOCaM pa3paboTkv W mpu-
HITUA peleHnid ANS PasBUTUS OTPACIN B COBPEMEHHON IKOHOMUYECKON
cUTYaLmm.

HayuHas koHdepeHLs! byfeT BiTHo4aTh BOCRMb CeKLMN:

¢ HasuraumnoHHo-casi3Hble CBUC u mopynu. Mopepatopsl — W.KopHees
(HMMMA "Nporpecc"), B.Crewwenko (PKC);

*  BbICOKOMPOW3BOAUTENbHBIE  BLIMUCIMTENbHDbIE  CUCTEMDbI.
I XpeHos (baitkan nekTpoHKKC), W.bbluko (MLICT);

*  /HdopmaLwoHHo-ynpasAsiowme cuctembl. Mopepatopbl — A.lMepesepses,
ASIkyHuH (062 — HIAY MI3T), M.Epemees (HUMN "CybmukpoH");

o TexHoMorMm W KOMMOHEHTbI MMKPO- M HaHO3MEKTPOHWKW. Mopepatopbl —
H.Wenen (HUMM3), M.Mytpst (HAY MU3T);

e |I3genns MUKpOINEKTPOHMKN OOLIero u CMeLuanv3vpoBaHHOrO HasHa-
yeHus. Mopgepatopbl — A.Hukugopos (M3M3 HWUKY MUOK), C.Bobkos
(OHL, HANCWY PAH);

e Metogbl 1 anroputmbl CAMP CBUC. Mopepatopbl — C.Pycakos, t0.3aBanH
(HAMMA "Mporpecc”);

e (BY wHTerpanbHble cxembl v mogynu. Mogepatopsl — HO.KonkoBckuiA
(HAN “Mynbcap"), U.Myxu (HUAMA "Mporpecc”);

*  Mukpocuctembl. Mogepatopb — C.TuoluienKos, H.Joxes (062~ HiY MU3T).
leHepaibHbIA AupekTop HUWMA “Tporpecc” Bacunuin LLnak otmeTin: "Mbl e

TPETWI rofi OpraHu3yem CTo/b MaclUTabHbIA (OpyM, B paMKax KOTOPOro BeCh LIBET poc-

CUMCKOM Paauo3NeKTPOHHON OTPACIM COBMPAETCSl B OLHOM MecTe, YTobbl 06CyaUTL

HaCyLUHbIE NPOBNEMbl, 0OMEHSITLCS OMbITOM, NepedaTh 3HaHs. Ha dbopym npueaxator

He TO/bKO W3BECTHDIE YHeHbIe 1 Pa3paboTyikvi C OFPOMHLIM OMbITOM 1 3HAHUAMM, HO

11 MOJIOAbIE MHHOBATOPbI, KOTOPbIE MPUBO3AT NMepeioBble WeK, MPOEKTbI 1 OMbITHbIE

06pasLibl, CMIOCOGHbIE M3MEHNTb KaK POCCUACKYHO, Tak U MUPOBYIO MPOMBILLIEHHOCTb.

Tof06HbIE AenoBble GopyMbl KpaitHe MONIE3HDI, OHU MOMOTAIOT OBMEHSTLCA OMbITOM,

paccKasaTb 0 CBOMX Pa3paboTax i OCTUKEHMSX, TeM CaMbIM Pa3BuBasi OTEHECTBEHHYIO

MUKPO3NEKTPOHMKY'.

MoapobHas MHOPMALMS 1 PErvCTPALMS YHACTHIKOB — HA OQULIVI/bHOM CaiiTe

(opyma microelectronica.pro. Oneparop Gopyma — komnanus TIpodKoHhepeHLwn'.

Opaxomumem MexdyHapodrozo ¢opyma "MukpoanekmpoHuka-2017"

Mopeparopnl -
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