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MEXAHUYECKAS OBPABOTKA

C HAHOMETPOBOM TOYHOCTbIO
MECHANICAL PROCESSING

WITH NANOMETER PRECISION

OAHUM U3 KPYMHbIX MUPOBbIX MPOU3BOAUTENIEN 3/IEKTPOHHbIX U 3J/IeKTPOMEXaHUYeCKUX
cucteM Ans a3poKOCMUYEeCKOM U O60pOHHOWM oOTpac/sen, CTPOUTENbCTBA, TAXENOro
MALIUHOCTPOEHUSA, HePTEXUMUN, MeAULUHbI, 3JIeKTPOHHOW MNPOMbBIWIEHHOCTU U [pYrux
o6nacten NnpumeHeHUs aBasieTca Kopnopauusa AMETEK. Ha 6onee 4yem 120 npeanpusaTusax
Koprnopauun B pasHbiX CTpaHax mupa paboTatoT cBbiwe 15 Tbhic. Yyenosek. B 2014 roay
o6beMm npopgax AMETEK coctaBun 4 mnpg. ponn. CLLUA. OgHO U3 HanpaBaeHUW 6usHeca
Kopnopauuu - MpousBOACTBO o6opyaoBaHus ¢ YMY pnga yabTpaToOvHOM MexaHUu4eckow
06paboTku, KOTOpbIM 3aHuUMaeTcs komnaHus AMETEK Precitech co wrta6-kBapTupom
B r. KuH (CLUA). MawwuHbl Precitech gna ToueHusd, ppesepoBaHnsa v wandpoBaHNsa NO3BONAIOT
nosy4yatb usgenus pas/iM4MHOW FeoMeTpum C Cy6MUKPOMETPOBbIMU Aonyckamu ¢(opMmbl
M HAaHOMETPOBOM TOYHOCTbI 06paboTKM MOBEPXHOCTU. O6 0CO6eHHOCTAX WU obnactax
npuMeHeHus o6opyaoBaHusa Precitech pacckasan gupekTtop no c6biTy u cepsucy B EBpone
Ovtep Mapwann.

One of the global leaders in manufacturing of electronic instruments and electromechanical
devices for aerospace, defense industry, construction, heavy engineering, petrochemical
industry, medicine, electronic industry and other applications is AMETEK, Inc. At more than
120 manufacturing locations of the corporation around the world employs more than 15
thousand people. In 2014 the sales of AMETEK amounted to $4 billion. One of the businesses
of the corporation is manufacturing of CNC equipment for ultra-precise machining, which
deals AMETEK Precitech with headquarters in Keene (USA). Precitech machines for turning,
milling and grinding allow to obtain products of different shapes with submicron form
accuracy and nanometer surface roughness (polish free surfaces). About the features and
applications of the Precitech equipment said the Sales & Service Manager Europe Dieter
Marschall.

I'-H Mapma/iji, KaKOBbIl HIpeuMylleCTBAa MalllHH
Precitech mo cpaBHeHHIO C OGBIYHBIMH TE€XHOJIO-
THSIMH MeXaHH4YeCKoH 06paboTku?

Hcmonp3yeMsble B Halem 060pyfoBaHHUHU aJlMas-
Hble HHCTPYMeHTHl 0becredrBaIOT BEICOYAMIIEe
KauyecTBO 06paboTKHU pPa3JUUYHBIX MAaTepPHAJIOB.
[IpeM3MOHHBIEe MeXaHHUYECKHe U 3JIeKTPOHHBIE
KOMITOHEHTBHI, a TaKXe pa3paboranHas Precitech-
CHCTeMa YHCJIOBOrO IPOTPaMMHOTO yIIpaBie-
HUS 00eCIIednBaOT IO3UIIHOHHUPOBAHHE HHCTPY-
MEHTOB C TOUHOCTBIO BIIJIOTh 10 HAHOMETPOBOIO
YyPOBHSI. B pe3ynbTaTe, BBICOKAS YHUCTOTA IIOBEPX-
HOCTH II03BOJISIeT HUCKJIIOYUTh HEOOXOAHUMOCTH
OanpHemIIer o6paboTKH, YTO OUeHb BasKHO B IIPO-
H3BOJCTBE CJIIOKHONPOPUIBHBIX HU3HeTHHN, KOTO-
pble HeTeXHOJIOTHYHBI 151 IOUpoBaHUs. Cenyer
OTMETHTBH, UTO MBI BBIIIyCKaeM obpabaTrIBaroImue
LIeHTPBI AJIS1 U3TOTOBJIEHHU S eTalel, HMeIO X
He TOJIBKO GOPMY Tes BpalleHHsI, HO U CIOKHYIO,
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HeCMMMeTPUYHYIO reomeTpuio. CIIpoc Ha Ipelu-
3MOHHBIE CIO0KHOIIPOGHUIbHBIE U3e/IHUs pacTeT,
[I03TOMY IIPUMePHO B 90% ciydasix HalllM 3aKas-
YUKH NPUOO6PeTAIOT MAIIMHEL, CIOCOOHBIE H3T0TaB-
JHUBATh eTaaH CI0KHON GOPMEL.

B KakHX ob1acTsx npuMeHsieTcss obopygoBaHHe
Precitech?

OCHOBHOMN pPBIHOK - NPOU3BOLCTBO ONTHYe-
CKHX KOMIIOHEHTOB. Haml¥M MaIIMHBL HUCIIOIb-
3yIOTCS KaK B HAay4YHBIX HccaegoBaHUAX U OKP,
TaK U B IIPOMBIIIJIEHHOM IIPOM3BOACTBe. Ha HUX
KM3IOTAaBJIMBAIOTCS 3€pKaJjia /I 1a3ePOB, 3JIeMEeHThI
HUK-OIITHUKU [OJ1s1 CUCTEM HOYHOTIO BHIAEHUS BOEH-
HOI'0O U I'Pa’kJaHCKOI0 Ha3HAYeHM S, TeXHOJOIH-
yeckas OCHACTKa [js MacCCOBOTO IIPOM3BOACTBA
ONTHUKH /i CMapTPOHOB, KOHTAKTHBIX JIMH3, a
TaKk>Xe HaHO- ¥ MHKPOCTPYKTYPUPOBAHHBIX IIJIe-
HOK JIJIS SKUAKOKPUCTAIIMYECKUX 3KPaHOB. BrIicTpO
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pacTeT CIIpPOC Ha ONTHUKY [JIsl CBETOAHMOAHBIX IIPH-
60poB, MPHMeHsIeMblX B CHCTEMAaX OCBeIleHHU S
Pa3IMYHOTO Ha3HAYeHUSs, HAalIpUMep, B aBTOMO-
bumecTpoeHUHU. B 4aCTHOCTH, HHTepPeCHOM 3aja-
4YeM sBJsieTCS NpoelHpoBaHUe HHPOPMALUHU Ha
BeTPOBOe CTEKJIO aBTOMOb6MUIIS, UTO TpebyeT Ipe-
LU3MOHHON afallTUBHOM OIITUKHU, CIIOCOOHOH obe-
CIIEYUTh BBICOKOE Ka4yeCTBO M300paskeHU s HECMO-
TPsl Ha IOTPEIIHOCTH pa3MepoB U $OPMEI CTeK/Ia.
Hapsiiy c ONTHKOM, HHTepecHas 061acTh IPUMeHe-
HHUS HAIIKMX MAIllUH - U3TOTOBJIEHHUE IeTajied IJId
MeIUIIMHCKHUX UMIIJIAHTOB, HAaIlpUMep, 3JIeMeH-
TOB MCKYCTBEHHBIX KOJIEHHBIX 1 Ta300eIpeHHBIX
CYCTaBOB.

Kakyve HHHOBaALlHH pea/JiM30BaHbl B BalleM
obopymoBaHHH?

ITpu co3gaHuU MaluH Precitech akueHT nenaercs
Ha TOYHOCTb, TeXHOJIOTHYeCKHe BO3MOKHOCTH
Y HaJle>KHOCTb. TOUHOCTDb obecriedrBaeTCs BBICO-
KOKa4eCTBeHHOHU MeXaHHKOH, KOTopasi IIPOU3BO-
OUTCA Ha HameM npennpusaTuu B CIIA, a TaksKe
INpHUMeHeHHeM CIlelHaJlbHbIX CUCTEeM KOHTPOJIA.
Tak, popMa KOHTPOIUPYETCS METOLOM OITHYe-
CKOM UHTepdepOMeTpHH, a lIepPOXOBATOCTh U3Me-
pseTcs ¢ moMoIlbl0 HHTepdepoMeTpUH B Hesrom
cBeTe. TeXHOJIOrMUYeCKHUe BOSMOKHOCTH I103BOJISIIOT

[grecitecl?

Ultra Precision Mechining Solutions

Global Manutacturer of Innovative.

Jumep Mapwana, dupekmop no cébimy u cepgucy AMETEK
Precitech 8 Espone

Dieter Marschall, AMETEK Precitech, Sales & Service Manager
Europe

Mr. Marshall, what are the
advantages of Precitech
equipment, compared with
conventional machining
technologies?

Diamond tools, which are used in
our equipment, ensure the high-
est-quality processing of mate-
rials of different types. High
precision mechanical and elec-
tronic components, together
with Precitech proprietary CNC
control system, provides position
accuracy of the tools down to a
nanometer level. As a result the
high surface smoothness elimi-
nates the need for further pro-
cessing, which is very impor-
tant in the production of com-
plex-shaped products, which
are not suitable for polishing. It
should be noted that we produce

machining centers for both rota-
tionally symmetric and free-
form applications. The demand
for precision freeform processing
grows, so about 90% of our cus-
tomers purchase machines with
this options.

In which areas the Precitech
equipment is most in demand?

The main market for us is the
production of optical compo-
nents. Our machines are used
both in R&D and in industrial
production: in manufacturing
of mirrors for lasers, infrared
optics for night vision systems
for military and civil purposes,
mold inserts for mass produc-
tion of optics for smartphones,
contact lenses, as well as nano-
and microstructured films for

LCD screens. Recently demand
is growing rapidly for optics for
LED devices used in illumina-
tion systems for various appli-
cations, like automotive indus-
try. In particular, an interesting
problem is projecting informa-
tion on the windshield of the car
that requires precision adaptive
optics, capable of providing high-
quality image despite the errors
of the size and shape of the glass.
Along with optics, an interest-
ing area of application of our
machines is the manufacture of
parts for medical implants, like
hip joint or knee replacements.

What innovations are imple-
mented in Precitech machines?
Precitech focuses on preci-
sion, technological capabilities
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HCII0Nb30BaTh Hallle 060pyJoBaHHe B Iepeno-
BBIX 00/1aCTSX HayKH U IIPOM3BOACTBA. [l1s obe-
CIleYeHHU S HaJeKHOCTH IPUMEHSIOTCS MacC/IsHbIe
U BO3JYIUIHBIE NOAIIUIIHUKY, TPAHUTHAS CTAHUHA
U Apyrve pelleHUsI, MUHUMU3UPYIOIHe MeXa-
HHUYeCKHH HM3HOC. HekoTophle M3 HAaIIUX KAHEH-
ToB paboTaroT Ha MalIKHax 30-IeTHero Bo3pacra,
HO 060pyfOBaHMe HACTONbKO HaeXHO, UTO OHU
He BHUAST Heob6XOAMMOCTH B ero 3aMeHe, XOTS
TeXHOJOTUH 06paboTKH M KOHTPOJS yKe YIIIH
HoaneKko BIepen. [IlaHOBoe TeXHHUUYeCKoe 06CIIy-
KMBaHHe HAIIMX MAalIMH TpebyeT MUHHUMyMa
3aTparT - e>KeroJHOK 3aMeHbl MaC/ISHOIO U BO3y LI~
HOT'0 GUIBTPOB.

Kak BbI OLIeHHBaeTe CHTYalLlHI0O Ha PIHKe 060py-
JOBaHUS AJISA aIMa3HOH 06paboTKH, KaKOBa ero
CTPYKTYpa H IepCreKTHBBI?

Kommnanwus Precitech 6osee 50 net pazpabarsiBaeT
MaIIMHBL A/ yIbTPATOUHON MeXaHHYeCKok obpa-
6O0TKHM, IIO3TOMY IIO IIpaBy CUMUTaeTCs Haubomee
ABTOPUTETHBIM IIPOU3BOLHUTENIEM B 3TOM 06/1acTH.
B HeKOTOpHIX CTpaHax (HampuMep, B [epMaHUU
U SMOHMU) 3aMeTHA KOHKYPEeHILIUs CO CTOPOHEI

and reliability of equipment.

of our machines is the annual

MeCTHBIX KOMIIAaHHWH, HO B I/1o6aJbHOM MaciuTabe
MBI IBJISIEMCS JIMJePaMH.

C 1962 roza B pa3Hble CTPaHBI MHpa OBLJIO ITOCTAB-
neHo 6omee 1500 cucTeM Hallero IIPOU3BOACTBA.
B EBporme yctraHOBIeHO 0K0y0 100 MalIKWH, IIpHU-
MEpHO I10JIOBHHA M3 KOTOPBIX 3KCIIJIyaTUPYeTCs
B epmaHuu. Eciu B A3UHU Hallle obopynoBaHUe
B OCHOBHOM HCII0JIb3yeTCSI B IPOU3BOACTBE ObITO-
BOM 3/IeKTPOHUKH, To B CTapoM CBeTe — [IJISI BBIITY-
CKa ONTHUYECKHUX 3JIEMEHTOB, JIa3epOB, BOEHHBIX
CHCTeM, a TaKXe /ISl MCC/IeJOBAHUU B YHUBEP-
CHTeTax U Hay4YHBIX LeHTpax. B Poccuu ycTaHOB-
JIEHO TPH MalIMHBIL: ofHa B MocKkBe U Be B CaAHKT-
[TeTepbypre. K coxkaJleHHIO, M3-3a pe>KMMa 3KOHO-
MHYeCKHX CAHKI[MI paboTa ¢ pOCCUHMCKUMU 3aKas3-
YHKaMH YCIOKHHIACh, TaK KaK Hallle 06opyIoBaHUe
BKJIIOYEHO IIpaBUTeNbCTBOM CIIA B CAHKIIMOHHBIE
coucKku. HameeMcst, 9TO 3TO BpeMeHHOe sIBJIeHHe,

OueHHBasi PHIHOK B 11€JI0M, XO4eTCs OTMETUTh pas3-
BUTHEe MHHOBALIMOHHBIX HaIllpaBJeHHUH IIPOMBIII-
JIEHHOCTH B CTpaHax BocTouHou EBponbl U B PocCHH.
Co cBOe¥1 CTOPOHBI, MBI Oy/IeM ITPUK/IaIbIBATh MAKCH-
MYM YCHJIMH IS TOTO, YTOOBI CHAO>KATh 3TH HAIIPaB-
JIeHH S CAMBIM COBPeMeHHBIM 060pyIOBaHHEM. |

of consumer electronics, in
the Old World the main users

Precision is ensured by high-
quality mechanics, which is
manufactured at our plant in
the USA, as well as by the use
of special metrology systems.
So, form accuracy and shape are
controlled by optical interferom-
etry, and the roughness is mea-
sured using white light interfer-
ometry. Technological capabili-
ties of our equipment allow to
use it in advanced fields of sci-
ence and production. Reliability
is achieved by using oil- and
air bearings, the granite base
and other solutions that mini-
mize mechanical wear. Some
of our clients use 30 years old
machines, but the equipment
is so reliable that they don't see
the need in its replacement,
although processing technology
and metrology have already gone
far ahead. Routine maintenance
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replacement of oil and air filters
that require a minimum cost.

How do you assess the mar-
ket for equipment for diamond
processing, what are its struc-
ture and prospects?
Our company has over 50 years
of experience in designing
equipment for ultra-precise
machining, therefore, we are
considered as the most reputable
manufacturer in this field. In
some countries, e.g. in Germany
and Japan the competition from
local companies is considerable ,
but globally we are leaders.
Since 1962 we have installed
over 1500 systems worldwide.
In Europe there are about 100
machines, about half of which
are operated in Germany.
While in Asia our equipment is
mainly used in the production

are from optical-, laser- and
defense industry as well as
from universities and research
labs. In Russia there are three
machines: one in Moscow
and two in St. Petersburg.
Unfortunately, due to the eco-
nomic sanctions the work with
Russian customers have become
more complicated, since our
products are subject to export
restriction by the US govern-
ment, due to its special nature.
Hopefully this is a temporary
phenomenon.

Evaluating the market, we
note the development of inno-
vative areas of industry in the
Eastern Europe and in Russia.
From our side, we will make
every effort to provide these
areas with the most modern
equipment. [ |



