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Fig.. The mechanics of CNC milling engraving machine
ATC

MaTepHaJIOB, B TOM YHCJIe CTaJIH, YYT'YHA U TUTAHA.
ITpu 3ToM "LleHTP IIepCHeKTHBHBIX TeXHOJOIHuM"
yzaenseT ocoboe BHUMaHUe YCKOPeHHOH pa3paboTke
HOBBIX MOAUPHUKAIIMEI LIUPPOBEIX CTAHKOB U Po60TH-
3MPOBAHHBIX LIeHTPOB. [IpK HUCII0IB30BAHUHU CO3/IaH-
HOM IPOTrpaMMHO-AIIIaPaTHON IIJIaTGOPMBL IIPoBe-
IeHa pa3paboTKa CHCTeM IlepeMelleHHUs U YIIpaBie-
HHUS IJIS1 PSIAa OPYTHUX BBICOKOTEXHOJOTMYHBIX IIPH-
NOKeHHH, B YHCJIe KOTOPhIX 6romosatop aast 2D-
u 3D-mevaTH, a Takke CTaHOK ¢ YITY m1s 06paboTku
KOPYH/IOBOM K€PaAMHUKH.

BUOJO3ATOP 11 2D- U 3D-MEYATHU
buoposaTop s 2D-mme4yaTy MO3BOJIsIeT HAHOCUTD
3aJlaHHble KoJHMYeCcTBAa OHMoMaTepuasla Ha IJO-
CKYe HOCHUTE/NH —~ MHOIOJYHOUYHBIe IIJIaHeTs. OH
HCIIONIB3YeTCSI B IIPOU3BOACTBE 6HMOUHIIOB 411 GOTO-
MeTpHUYeCKUX OHMOCEHCOPOB Ha OaKkTepHabHBIE
Y BUPYCHBle MHPEKIIMHU, a TaK>Ke MOXKET IIpuMe-
HSITBCS IJ151 U3TOTOBJIEHHU S APYTHUX TUIIOB 6HOCEHCO-
poB, HampuMep, ¢ayopecLieHTHEIX. bruogosatop Ais
3D-Tie4aTH M03BOJISIET CTPOUTH OUOIIONTMMePHBIEe Kap-
KaCHBbIe CTPYKTYPHL AJ1s1 pa3paboTku 6HOMMIIIAHTA-
TOB, a B [IePCIEKTHUBE ~ UCKYCCTBEHHBIX OPTaHOB.
bromo3aTophl IIOCTPOEHEl HA OCHOBE TeXHUHKHU
CKAaHHUPYOIEeH HOH-IIPOBOASIIEN MHUKPOCKOIIUU
C cucTeMOl OOpaTHOM CBSA3M KU MHKPO- U HAHOKA-
HU/UISPAaMU U3 KBaplla U CTeKJIa Pa3IMYHBIX MapoK.
JraMeTp MCII0/Ib3YeMBIX KAIUJIISPOB HAXOOUTCS
B IxaIma3oHe oT 10 HM (HaHeceHUe GepMeHTOB, 6e-
KoB, 61Il0MaKpOMOJIeKYJI) 10 AeCSITKOB MKM (HaHece-
HUe KHBBIX KJIETOK). TOUHOCTb ITI03ULHOHHPOBAHU ST

3D ATC processing machines
are already used in the indus-
try. The next step is to create
fully functional computerized
machines for the processing all
types of construction materials,
including steel, castiron and tita-
nium. The Advanced Technologies
Center pays special attention to
the accelerated development of
new versions of digital machine
tools and robotic centers. Based
on the created software and hard-
ware, the innovators developed
motion and control systems for a
number of other high-tech appli-
ances, including the 2D and 3D
bioprinting diagnostic complex,
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and a CNC machine for corundum
ceramics machining.

2D AND 3D BIOPRINTING
DIAGNOSTIC COMPLEX

A bio-dispenser for 2D print-
ing is used to apply a certain
amount of biological material
on a flat media, such as multi-
cup plates. It is used in the man-
ufacture of biochips for photo-
metric biosensors for bacterial
and viral infections, and it may
be used for manufacture of other
types of biosensors, such as flu-
orescent biosensors. The 2D and
3D bioprinting diagnostic com-
plex is used to make biopolymer

structures for development of bio-
implants, and in the future, for
artificial organs.

Bio-dispensers are based on the
technology of scanning ion-con-
ductive microscopy with a feed-
back system and micro- and nano-
capillaries of quartz and glass of
different types. The diameter of
the capillaries ranges from 10 nm
(deposition of enzymes, proteins,
biological macromolecules) to tens
of microns (deposition of living
cells). The positioning accuracy is
1-50 nm, depending on the type
of the capillary and the operating
range of deposition ranges from
10x10 pm? to 10 x10 mm?.
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cocTtaBasgeT 1-50 HM B 3aBHCHMOCTH OT THIIa KaIlUJI-
nspa, pabouas obracTe HaHeceHUS - OT 10 x10 MKRM?
1o 10x10 mm?2.

CTAHOK C 4ny AN OBPABOTKW KOPYHJLOBOW
KEPAMUKH

KopyHOoBast KepaMHKa SIBSIeTCS OLHOM U3 KPH-
CTAJUIMYeCKUX MOAUPHUKALMI OKCHA aIIOMUHHS
a-Al,0;, obmagaroImero BRICOKMMH 37IeKTPHYECKHUMHU,
MeXaHHYeCKHMHU U TeIlJIOBBIMU CBOMCTBaMHU. OfHa
M3 Pa3sHOBHHOCTEM KOPYHIOBOM KePaMHKH ~ IIOTH-
KOp. 9Ta Ipo3pauHas KepaMHKa XapaKTepu3yeTcs
BBICOKUM K03 PHILIMEeHTOM IPOIyCKaHHUS CBeTa,
XOPOIIMMH 3JIeKTPUUYeCKUMH U MeXaHHYeCKUMHU
XapaKkTepucTHKaMU. [TouKop comepskUT 99,7-99,9%
Al,O; 1 0,3-0,2% OKHCH MarHUS. B oTin4re oT 06b14-
HOMN KOPYyHJOBOH KepPaMHKH IIOTMKOP IIPO3padeH,
[I05TOMY M3 HEro M3roTaBINBAIOT KOJIOBI [JI HEKO-
TOPBIX CIIelHaIbHbIX HCTOYHUKOB CBeTa. [I0JIMKOP
“MeeT 0c060 BBICOKYIO TEPMOCTOMKOCTD K COXPaHseT
3JIeKTpUYeCKHe XapaKTepPUCTHKH [0 TeMIIepaTyphl
400°C, mexaHHU4YecKkHe — 10 1600°C. biaromaps BbICO-
KOM IJIOTHOCTH 3,97 r/cM3, MpaKTHYeCKH PaBHOM
mioTHOCTH Al,O;, MOKHO 06eCcIedYUTh BBICOKYIO
YUCTOTY 06paboTKH IIOBEPXHOCTH.

ITpou3BoacTBO U 06paboTKa MmoauKopa TpebyioT
ocoboro moxxofa, Tak KaK 3TOT MaTepHaJ/l OUeHb
Ba>KeH /I OTPOMHOM CTPaHBI C BRICOKOTEXHOJIO-
TUYHOM 0OOPOHHOM CHCTEeMOM. B 0oCHOBY aBTOMa-
THYeCKOHN JTHMHUU II0JI0OKeHBl Psifi HHHOBAILIUOH-
HBIX pellleHHH, KOTOPBle COIIPSIKeHBI APYT C APyroM
U 3aMeHSII0T MHOXKeCTBO Py4YHBIX OIlepallHH.

CNC MACHINE FOR PROCESSING

TexHoOJIOTMYeCKHH MTPOLlecc BKJIOYaeT CAeAyIo-

IIHe OIlepalliu:

e aBTOMAaTHYeCKas IIOJTMPOBKa Ha 4yryHe (abpa-
3UB - aJIMa3Has [1acTa);

* aBTOMAaTH4YecCKas IIOJHMPOBKA Ha TeKCTOJIHTeE
(abpas3uB - aJiMa3Has MacTa);

e aBTOMAaTH4YecKas IpefBapUTelbHasl IPOMBIBKA
H3Je/IUU OT IIPOAYKTOB IIOJIMPOBKH;

* aBTOMaTH4YecKoe IMO3HUIJMOHHPOBaHHUE 3aTOTOBOK
1151 KOHTYPHOU 00pe3KH 1a3epoM;

 obpesKa B pa3Mep I10 KOHTYPY J1a3epoM;

e aBTOMAaTHYecKas lepefaya U3/eJUHN B IIPOMBIBKY
OT 3arpsi3HeHHH KU 0CaJKOB IIOC/e JIa3epPHOH
06paboTku;

+ IIPOMBIBKA IIOCJIe 1a3epHOK 06paboTKHU B KaBUTA-
LIMOHHOM Cpefie;

e IIpeABapUTe/IbHAS CYLIKa;

* QUHMIIHASA CYLIKA,

* IIpoBepKa (30H[0BOe CKAHHPOBaHHe) Ha IIpefMeT
bpaka;

* ABTOMAaTH4YecKasi OTOPaKOBKa;

* HaHeCeHHe 3aIMMTHOM IJIeHKH JIJISl UCKIIOYeHH
KaCaHUs I0OBEPXHOCTH FOTOBOTO U3/e/NH s PyKaMHU.
CTaHLMS OCHAIeHA 12 MUKPOKOHTPO/I/IEPAMH, a

CHHXPOHHM3ALMIO U aHAJIM3 JaHHBIX IIPOBOAHUT SILPO

nporpaMMHOro obecreueHM s, KOTOpoe BKJIIOUaeT

ymo6HY0 HHTePEHCHYIO YacTh.

YHUKA/IbHBIE PA3PABOTKH

Pa3paboTaHHBN yYHHUKAJIbHBIN IPOrPaMMHO-
anmapaTHBIM KOMILJIEKC /sl YIpaBlIeHUS IIpe-
LHU3MOHHBMHU CHCTeMaMH CKaHUPOBAHHUS

CORUNDUM CERAMICS

Corundum ceramics is one of crys-
talline modifications of alumi-
num oxide a-Al,0; having high
electrical, mechanical and ther-
mal properties. One of the variet-
ies of corundum ceramics is called
polycore. It is transparent ceram-
ics characterized by high light
transmission coefficient and good
electrical and mechanical charac-
teristics. Polycore contains 99.7-
99,9% of Al,0,; and 0,3% to 0,2% of
magnesium oxide. Unlike conven-
tional corundum ceramics, poly-
core is transparent, so it is used to
make bulbs for special sources of
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light. Polycore has a particularly
high heat resistance and preserves
its electrical properties to a tem-
perature of 400°C, its mechanical
properties to 1600°C. Due to the
high density of 3,97 g/cm?3, which
is almost equal to the density of
Al,0;, it is possible to have a high
quality surface finishing.

Production and process-
ing of polycore require a special
approach, because this material
is very important for a huge coun-
try with a high-tech defense sys-
tem. The automatic line is based
on a number of interlinked inno-
vative solutions, which replace
many manual operations.

The technological process
includes the following operations:
« automated polishing of cast

iron (diamond paste abrasive);

« automated polishing of plas-
tic composite (diamond paste
abrasive);

« automated pre-washing of
items from polishing products;

+ automated positioning of the
work pieces for laser contour
cutting;

« contour cutting with laser;

 automated transfer of products
to the washing from dirt and
sediments after laser processing;

- washing after laser processing
in cavitation media;
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U IO3MLMOHMPOBAHHUS 3allMILeH CBUeTe/IbCTBAMU
Ha ImporpaMMBul A4 9BM [2-4]. B mporpaMMax pea-
JIM30BaHBl TeXHUYECKHE PellleHUs C IPUMeHeHHeM
FPGA-KOHTPO/IJIEPOB U BBICOKOTOUHBIX IIUbpo-aHa-
JIOTOBBIX U aHAJIOro-IUPPOBBIX IIpeobpa3oBaTeen,
HMHTe/JIeKTYaIbHble PeKHMMbI CKAHUPOBAHM S, KOTO-
pble yYUTHIBAIOT MHePLIMOHHOCTh U MeXaHHUYeCKHe
Pe30HAHCH IMOJBHKHBIX CKAHUPYIOIIUX CUCTEeM.
TaksKe 3TH aJITOPUTMBL II03BOJISAIOT THHEAPHU30BaTh
nepeMeleHHe 30H/I0B M 06pabaThIBaOIero HHCTPY-
MeHTa C MCII0JIb30BaHKMEeM peIlepHbIX MeTPOoJIoruye-
CKHUX IMHeeK.

st obecredyeHHUsI BBICOKHX METPOJIOTHUYECKHUX
[apaMeTpPOB aBTOPaMHU BBIIIYCKAETCS CUCTeMa Kajlu-
OpPOBOUHBIX 3TA/IOHOB [IJISI HU3MEePEeHHUM PAacCTOSHUM
B CyOMUKPOHHOM Auana3oHe. KanubpoBouHEIe Ta-
JIOHBI I103BOJISIOT OCYILECTBJIATDH [IOBEPKY CHUCTEM
IIO3ULIMOHUPOBAHUSA U CKAHUPOBAHMUS 110 BCEM
KoopauHaTaM. OpUIrHHaJ/IbHbIEe pelleHHs 3alliu-
IIeHbl IaTeHTaMH [5-7].

MHOroQyHKIIMOHAIBHBIM CKAHHUPYOIIUL 30H/0-
BBIFI MUKPOCKOII "®eMTOCKaH", KOTOPBIH CTaJl IIPO-
TOTHUIIOM [JISl IIepeYMC/IeHHBIX BhIIIe KOMIIJIEKCOB,
BHeCeH B peeCTp CpeCTB U3MepeHUN PeflepaibHOTO
ATeHTCTBA II0 TeXHHYECKOMY PeryjiupoBaHHUIO
U MeTPOJIOTUU (cBupetenscTBo RU.C.27.004.F # 27293
oT 3 aBrycrta 2012 roma). TUl CpelCTB U3MepeHUM
yTBepKAeH IpuKa3oM demepasibHOr0 areHTCTBA
10 TeXHUYECKOMY PeryJIupoBaHUIO U METPOJIOTUH
oT 27 o 2012 roma Ne 539.

"LleHTp HMepCHeKTHBHBIX TEeXHOJOTHUH" CTal
OLHMM M3 IepBbIX YYaCTHHUKOB IPOrPaMMBbI

"HaHocepTuduka" xopmopanuu "PocHaHo". B pam-
Kax NpeJIpUITHS KMeeTCs UCIIbITATeIbHBIM LEHTP
HAaHOTEeXHOJOTUH U NPOAYKIIMKY HAHOUHAYCTPHUH,
KOTOPBIH ITOJTHOCTBIO COOTBETCTBYET TpeboBaHUAM
CucTeMbl OOPOBOJIBHOM CePTUPUKALMU IIPOAYK-
LMU HAHOUHJYCTPHH.

Pa3BuTHe 06pabaTeIBaOLIUX LIEHTPOB OyeT mIpo-
HCXOIUTD I10 IyTH pa3paboTKU CUCTEM C YHCIOBBIM
nporpaMMHBIM obecriedueHHeM U MHOTOQYHKIIHO-
HaJIbHBIX POOOTH3UPOBAHHBIX CUCTeM. bonbpmiag
4acTh PaboOTHl MPUXOLHUTCS Ha CO3LaHHE IIPO-
rpaMMHO-allapaTHBIX CPeACTB. IIpH 3TOM ycmex
HHAYCTPUU B LieJIOM TpebyeT CHCTEMHOM IIOATO-
TOBKHU KaJIpOB BBICOKOM KBaTHPUKALIUK. B HOBBIX
YCJIOBHUSIX TOKapb U Gpe3epoBIIKK CTAHOBUTCS IIPO-
rPaMMHCTOM, MaTepHaloBeJOM, HHXeHepOM
YU KOHCTPYKTOPOM B OJJHOM JHIle. Bce cepbesHEble
IIPOU3BOAUTENH 00pabaTHBAOIINX [EHTPOB CHUCTe-
MaTH4YeCKUM 00pa3oM y4acTBYIOT B IIOJTOTOBKe
KaJpoB, OpraHU3aluu obpa3oBaTe/NbHBIX U yueb-
HBIX IIporpaMM. [I/isl 3THX Lieel NPH MO JepsKKe
[IpaBUTeNbCTBA MOCKBBI OPraHKU30BaH LleHTp MoJIO-
OeXHOr0 MHHOBAI[MOHHOIO TBopuecTBa (LIMHUT)
"HaHOTeXHOIOruU", B pAMKaxX IPOrpaMM KOTOPOTo
MO>KHO IIOJIYYUTh Ha4a/IbHYI0 HHGOPMALIHIO O pas-
JTHYHBIX CTaHKax ¢ YIIY, 06pabaThIBaloNUX LIEeHTPaX
Y IPOMTHU yINybleHHYI0 IOATOTOBKY K HOBOK CIle-
nranbHOCTU. MHPopManus 06 o6pa3oBaTelbHBIX
nporpammax IIMHUT npenocTaBieHa B ledaTH [8-12]
u B MHTepHeTe Ha nmopTasax www.ATCindustry.ru,
www.startinnovation.com, Www.nanoscopy.ru.

MbI IpUraanaeM Bac K COTPyAHUYeCTBY!

 pre-drying;

« finish drying;

« defect verification (probe scan);

 automated rejection of defective
items;

 placing protective tape to avoid
touching the surface of the fin-
ished product by hand.

The workstation is equipped
with 12 microcontrollers, whereas
synchronization and data analy-
sis is conducted by the software
core, which has a convenient
interface.

UNIQUE INNOVATIONS
The newly created unique hard-
ware and software complex for

control of precision systems of
scanning and positioning is pro-
tected by software certificates
[2-4]. The applications comprise
technical solutions using FPGA
controllers and high-precision
digital-to-analog and analog-to-
digital converters, intelligent
scanning modes, which take into
account the inertia and mechan-
ical resonances of mobile scan-
ning systems. Besides, these
algorithms are used to linear-
ize the movement of probes and
machining tools using metrolog-
ical reference lines.

To ensure the effectiveness of
high metrological parameters,

the authors have produced a sys-
tem of calibration standards for
measurement of distances in a
sub-micrometer range. The cal-
ibration standards are used for
calibration of positioning sys-
tems and scanning in all coordi-
nates. The original solutions are
protected by patents [5-7].
Multifunctional scanning
probe microscope FemtoScan,
which served as a prototype for
the above-described complexes,
is recorded in the Register of
Measuring Instruments of the
Federal Agency for Technical
Regulation and Metrology
(Certificate RU.C.27.004.F # 27293
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dated 3 August 2012). This type
of measuring instruments was
approved by the Order of the
Federal Agency for Technical
Regulation and Metrology dated
27 July 2012, No. 539.

The Advanced Technologies
Center became one of the first
participants in the program
Nanosertifika of Rusnano
Corporation. The organiza-
tion has a test center for nano-
technology products and nan-
otechnology, which fully com-
plies with the requirements
of the System of Voluntary
Certification of Nanoindustry
Products.
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The development of the
machining centers will be
accomplished by developing sys-
tems with numerical software
and multi-purpose robotic sys-
tems. Most of the work is related
to the creation of software and
hardware. For the industry to
be successful, a system of train-
ing highly qualified personnel
is needed. Under the new cir-
cumstances, a turner or a miller
becomes a programmer, a mate-
rial scientist, an engineer and a
designer, all in one person. All
major manufacturers of machin-
ing centers systematically par-
ticipate in the arrangement

and implementation of educa-
tional and training programs.
For these purposes, the Moscow
Government provided support in
organizing the Nanotechnology
Youth Innovation Creativity
Center (YICC), the curricula of
which provide the basic infor-
mation on the various CNC
machines, machining centers,
and provide in-depth training
for the new profession. The edu-
cational programs of the YICC
are advertised in mass media
[8-12] and on the Internet sites
www.ATCindustry.ru, www.start-
innovation.com, Www.nanoscopy.ru

We invite you to cooperation! B






