KOMNETEHTHOE MHEHME

TOYHOCTb U YACTOTA KAK OCHOBbDI YCIEXA

B MPON3BO/CTBE BAKYYMHOMN TEXHMKW
PRECISION AND PURITY AS THE BASIS OF SUCCESS
IN VACUUM TECHNOLOGY

| Paccka3svisaem 0-p Yme Beperep, npesuderm komnanuu VACOM
Interview with Dr. Ute Bergner, president at VACOM Vakuum Komponenten ¢ Messtechnik GmbH

MeHa - 0OMH M3 BAaXHEWWMX LEHTPOB pa3BUTUSA BbICOKMX TEXHOMOTMN
B FepMaHum. Fopog B XXMBOMUCHOI A0MHE pekm 3aane B TIOPUHTUMN 3HAMEHUT
YHUBEPCUTETOM, KOTOPbIV 6bi1 OCHOBAH B 16 Beke, a TaKkKe NpeanpusTUAMM
ONTUKO-MEXAaHNYECKOW  MPOMbILIEHHOCTY, BEAYWMMM CBOKO  WUCTOPMIO
oT Mactepckoit Kapna Lleica. Mocne Bropoit MvpoBoii BoiiHbI 3aBog, VEB Carl
Zeiss Jena 6biN1 OQHUM M3 KpyMHeMwux npepnpustuin FAP v npoussogun
BbICOKOTOYHOE ONTUYecKoe 06OpyAOBaHME W MpMEOpbI, MpUMEHSIBLUMECS,
B YACTHOCTH, A4/ OCHALLLEHUS KOCMUYECKOro Kopabns "Coto3-22" n opbuTanbHoi
CcTaHumMm "Mup". Mocne o6beavHeHns MepMaHum B VieHe Havann co3paBsatbCs
BbICOKOTEXHO/IOrMYHbIE YaCTHbIE MPeanpuUsTUs. B 061acTi BaKyyMHON TEXHUKU
Hambonee ycrewHbIM NpoeKToM cTana komnaHus VACOM, kotopyio B 1992
rogy ocHosana a-p YTe beprHep. 3a 20 ¢ He60O/bLIMM JIET CEMeNHOe TOproBoe
npeanpusaTMe BLIPOCIO 0 MPOM3BOACTBEHHOW KOMMAHMM CO LUTAaTOM OKO/O
200 yenoBek. B Hactoswee Bpems VACOM pacronaraet npou3BOACTBEHHOM
nnowapplo 6onee 3 ThiC. M?, OCHALLEHHbIM NApKOM CaMOrO COBPEMEHHOro
TEXHONOrM4eckoro 060pyAoBaHNs, a Takxe opucamm B Fepmanum u benbrum.
[lesTenbHOCTb U MPOAYKLMSI KOMMAHWUS OTMeYeHbl PSAOM NMPeCTUXKHbIX Harpag, Cpefyu KOTOpbIX BIJIHOYEHWe B 30 Jyylumx
HeMEeLKMUX MHHOBALMOHHbIX KOMMaHWiA cpegHero 6msHeca B 2014 rogy, Harpaga umenu Pygonbda Ekens (Rudolf Jaeckel Prize)
ot Hemewkoro BakyymHoro obiectea (Deutsche Vakuumgesellschaft) B 2013 rogy, rpaH-npu ¢poHaa umexun Ockapa MatuenbTa
(Oskar-Patzelt-Stiftung) B 2003 1 2013 rogax, Harpaaa 3a YMCTble TeXHOorMM oT oblwectsa dpayHrodepa (Fraunhofer Cleanliness
Technology Award CLEAN!) B 2015 rofy, Harpagipl 3a Iy4LUMI MIHHOBALMOHHbIi NIPOAYKT B Chepe BbICOKMX TEXHONOMMiA POCCUICKOM
BbICTaBKM "BakyymTexdKcno" u mHorue apyrue. B 2015 rogy npesugeHT KoMnaHum A-p YTe bepriep 6bina yaocToeHa npemumn
DpHcTa AB6e 33 MHHOBaLMOHHOE NpeAnpPUHUMATENBCTBO, YYPEXAEHHON MUHUCTPOM MO SKOHOMUYECKUM BOnpocam TIOpUHIUH.
3a cyet yero VACOM po6uBaeTcs ycnexa B TakoW CNI0XKHOM 06/1acTy, Kak NMPOM3BOACTBO BakyyMHOro 060pyaoBaHus? 06 3Tom
HaM pacckasasna ocHoBaTe/b U 6eccMeHHbI pyKoBOAUTENb KOMNaHWK A-p YTe beprHep.

Jenais one of the prestigious centers of high-tech development in Germany. The city in the picturesque valley of the Saale River in
Thuringia is famous for the university, which was founded in the 16th century, and also for the optical-mechanical industry, leading
its history from the workshop of Carl Zeiss. After the Second World War, the VEB Carl Zeiss Jena was one of the largest factories in
the GDR and produced high-precision optical equipment and instruments, which were used, specifically in Soyuz-22 spacecraft and
MIR Orbital Station. After the reunification of Germany a lot of high-tech private enterprises started its operations in Jena. In the
field of vacuum technology the most successful project is VACOM Vakuum Komponenten & Messtechnik GmbH which was founded
in1992 by Dr. Ute Bergner. Over the last two decades, the family-run trading enterprise has grown to a production company with
a staff of about 200 people. Currently VACOM has a production area of 3,000 sq.m with modern technological equipment as well
as offices in Germany and Belgium. Activities and products of the company have received many awards, among them inclusion in
the Top 30 of Germany’s most innovative mid-sized companies, Rudolf Jaeckel Prize of the German Vacuum Society in 2013, Grand
Prix of Mid-Sized Businesses by the Oskar Patzelt Foundation in 2003 and 2013, the Fraunhofer Cleanliness Technology Award
CLEAN! 2015, the awards for the best innovative product in high-technology industry of the Russian VacuumTechExpo exhibition,
and many others. Quite recently, VACOM'’s president Dr. Ute Bergner was honored with the "Ernst Abbe Prize for Innovative
Entrepreneurship” 2015 by the Thuringian Minister for Economic Affairs. What are the ways to succeed in such a complex field, as
the vacuum technology? This and other questions were answered by Dr. Ute Bergner, the founder and president of VACOM.
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Tocroxka BeprHep, Kak Bbl OLleHHBaeTe COCTOSIHHe
PBIHKA BAKYyMHOHM TeXHHKH H KaKOBBI TEHJ€HIIHH
ero pa3BUTHSI?

BakyyMHasi TeXHHKA ~ OflUH U3 PBIHKOB, JeMOHCTPH-
PYIOIIMX CTAabUIBHBIN POCT. TO 06yC/IOBIEHO YCTOM-
YMBOM TeHJEHI|Helt B HayKe U IIPOMBIIIIEHHOCTH K
paboTe Co CTPYKTypaMH U 37leMeHTaMU BCe MeHBIIHX
pa3mepoB, uTo TpebyeT Bce 6osee BBICOKUX CTeNeHeH
YHMCTOTHI TEXHOIOTHUECKUX CpeJl. be3 BakKyyMHOro
000pyI0BaHHU S HEBO3MOYKHO 10Ty YeHHe COBPeMEeHHBIX
IIOKPBITHUH, ONTHYECKHUX U 3/IeKTPOHHBIX KOMIIOHEH-
TOB, KOTOPBIE TaK HJIM MHa4ue BOCTpebOBAaHEI BO BCEX
OTpac/six SKOHOMHUKH. [IpK 3TOM OCHOBHOM TeH[eH-
LIHeH SIBJISeTCS poCT TpebOBaHUM, C OLHOM CTOPOHEL,
K I71yOMHe M YHMCTOTe BaKyyMa, C PYrok CTOPOHBI ~ K
COKpaIl[eHH IO SHePrornoTpebneHUs U 3aTpaT.

KaxkoBpl nosuuiiu VACOM Ha 3TOM pbIHKe?

MBI IPOM3BOAMM M IIOCTAB/ISeM IIATh T'PYIIIL IIPO-
OYKIIMH: BAKYYMHYIO M@XaHHUKY, TO eCTh BAKYYMHBEIe
KaMephl M CIlel[MaIbHble KOMIIOHEHTHI; 3JIeKTPHU-
YecKHhe BaKyyMHbIe BBOJbI; BAKYYMHBIe JAaTUKMKHU U
HM3MepHUTe/bHble YCTPOKMCTBA; BAKYYMHYIO OITHKY,
BKJIIOYAsl CMOTPOBBIe OKHA M OIITO3JIeKTPOHHEIe
BBOJIBI; FeTTePHO-HOHHBIE HACOCHL. B 00IIIer C/I05KHO-
CTH HOMEHKJIaTypa II0CTaBJIsie MO IIPOAYKIIMH BKIIIO-
yaeT 70 ThIC. HAMMEHOBAaHHM, U3 HUX OKOJIO 20 THIC.
BCerjga UMeIOTCS B HAJIMYHMU Ha CKjaaze. BaskHenmue

LieJIeBble PEIHKH [IJIS1 HAC ~ [I0JIyIIPOBOJHUKOBAS IIPO-
MBILIJIEHHOCTD, Hay4YHble UCC/IeLO0BAHKUS U TeXHO-
JIOTUM YCKOPeHHM s 4YacTull. B EBpoIie MbI gAB/IseMcCs
ONHHUM M3 THUAUPYIOIIHUX IIOCTABIIMKOB BaKyYMHOU
TeXHUKHU JJISI [IepeYHC/IeHHBIX 061acTex.

Hamuy npropHUTeTHEIe HAIIPABJIeHHUS ~ pa3BUTHe
M3MepUTeIbHOM TeXHUKHU U YCTAaHOBKH, obecreun-
BalIlHe YKUCTOTY BaKyyMa. ITH 3aJauM TeCHO CBS-
3aHBl C npobaemMol CTaHAapTH3allMH, TaK Kak,
HaIlpHrMep, 3arpsi3HeHH S BaKyyMa Mac/IOM U SKUPOM
B HaCTOsIllee BpeMs He HODMUPOBaHbI. Hallle M3Mepu-
Te/IbHOe 060pyI0BaHIe II03BOJIsIeT OIlpe/le/IUTh HOPMBI
IJ1s1 Pa3/IMYHBIX 06/1acTel NpUMeHeHHU s BAKYYMHOH
TeXHUKH.

YTo cTa/10 OCHOBOH ycriexa VACOM?
OCHOBY C03/1al0T 3HaHHe, KaueCTBO U MHHOBAI[HH.
3HaHHWS U TeXHHUYEeCKasl KOMIIETeHTHOCTDb HAIlIKM X CIIe-
LM QJIMCTOB II03BOJISIIOT HAXOAUTh 3G eKTHBHBIE pellle-
HMS IPAaKTHYeCKUX 33/a4. IPPeKTUBHOCTD IPOAYK-
TOB OIIpefie/IsIeTCsl, C OJHOK CTOPOHBI, Tpeb0BaHUSIMHU
PBIHKA, C APYrOM CTOPOHBI, HAIIMMHM 3aTPaTaMH.
9TUM acreKkTaM MBI yJeseM caMoe IPUCTaNbHOe
BHHMaHHe, B YaCTHOCTH, BBIIIOJIHAEM BHYTpeHHI/II;I
MOHUTOPHHT 3aTpart.

KadecTBO ¢ HalleX TOYKH 3PeHHUS HOCTUIAETCS
TOJIBKO TOTZA, Korja obecrieurBaeTCsl COOTBETCTBHE
CrIenMUKALMSIM ~ 3TO OTHOCHUTCS KaK K U3/IeTHSIM,

Dr. Bergner, how do you assess the
market for vacuum equipment and
what are the main trends in this
field?

Vacuum technology is one of the
markets showing steady growth.
This is due to the trend in science
and industry to work with struc-
tures and elements, which are
becoming smaller and smaller, and
this requires increasingly higher
degrees of purity, from contaminant
removal to cleanliness of the envi-
ronment. Without vacuum equip-
ment it is impossible to produce
high-tech coatings, optical and elec-
tronic components that are anyway
required in all sectors of the econ-
omy. The main trend is the growth
in requirements, on the one hand,
to the depth and purity of vacuum,

on the other hand, to energy con-
sumption and costs reduction.

What are the market positions of
VACOM?

We manufacture and supply
five groups of products: vacuum
mechanics, i.e., vacuum chambers
and special components; electri-
cal feedthroughs; sensors and mea-
suring devices; vacuum optics; ion
getter pumps. In total, the range
of products includes 70,000 items,
of which about 20,000 are always
available in stock. The most impor-
tant target markets for us are the
semiconductor industry, scientific
research and particle acceleration
technology. In Europe we are one
of the leading suppliers of vacuum
equipment for these sectors.

We believe that the priority is the
development of measuring equip-
ment and purity of the vacuum.
These tasks are closely connected
with the standardization, as, for
example, oil and fat contaminations
of the vacuum are currently not nor-
malized. Our measurement equip-
ment allows to determine standards
for different applications of vacuum
technology.

What is the basis for the success of
VACOM?

Knowledge, quality and innovation
create the basis. Knowledge and
technical competence of our spe-
cialists enable us to find effective
solutions to practical problems. The
effectiveness is determined, on the
one hand, taking into account the
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B VACOM pabomatom okono 200 compydHukos, a makxe om 30 00 40 y4eHuKos, Komopble nocAe NoAy4eHus cpedHez20 0bpazosa-

HUS npoxodsm o6y4eHue npogeccuu Ha npouzgodcmee. CpedHull 803pacm pabomHukos — 33 200a
VACOM employs about 200 employees and 30 to 40 apprentices. The average staff age is 33 years

TaKk U K npoueccaM. KOHTpo/lb KauecTBa B HallleH
KOMITAaHMH BBIIIONIHSETCS He3aBUCUMBIM IO pa3erie-
HUEM, YTO I103BOJISeT 3¢ eKTHBHO BBISB/ISATE OIIHOKHU
Y 06BeKTUBHO AaHAJIU3UPOBATH IPUYHHBI UX BO3HUK-
HOBEHUSI.

Y, HaKkoHell, HHHOBALIUY ~ 3TO He IIPOCTO K300pe-
TeHHS, a HOBIIECTBA, KOTOPhIe I10/Ie3HBL AJ/I1 PhIHKA.

Hampumep, c Touku 3peHHUs 613Heca, YHUBEPCUTETHI
He MOTYT 6bITh MHHOBAIlHOHHBIMH, XOTSI UTPAIOT
OTPOMHYIO POJIb B Pa3BUTHUH HAayK U TeXHOJIOTHM.
YUUTBIBasl 3TO, MBI peajn30Banlu 6U3Hec-MoJerb,
IIpe/II0/IaraoIy 0 BRIIIOJTHEHUE CIIeLIHaTMCTAMMK KOM-
MaHHH BCeX CTaJUM IIpoeKToB. VACOM - peIKUI IIpH-
Mep, KOI/ia ONHO IIPeAIIPUATHE peaiu3yeT Bce CTaluU

demand of the market, on the other
hand, our costs. We pay very close
attention to these issues and per-
form internal cost monitoring.

Quality from our point of view is
achieved only when the parameters
of the product conform to the spec-
ifications, and this applies both for
products and processes. Quality con-
trol in our company is performed by
an independent department. This
allows to effectively detect errors and
to analyze their reasons.

Innovation is not only invention,
it must be useful for the market. For
example, from the business point of
view, universities can't be innova-
tive, although they play a huge role
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in the development of science and
technology. Considering it, we chose
a business model, which assumes
that all stages of projects will be car-
ried out by our specialists. VACOM
is an extraordinary company that
implements all stages of develop-
ment and production, including
consulting and planning, construc-
tion and design, machining, assem-
bly, quality control, surface treat-
ment and cleaning, as well as verifi-
cation of purity.

In addition, honesty is important
in relationships, particularly when
discussing technical issues with cus-
tomers. You should always explic-
itly specify what you can surely do

and what is not possible due to vari-
ous reasons. If we say to the customer
that the manufacturing accuracy is 1
nm, then geometric deviations must
not exceed this value. If we claim
that our production is clean, then
not only the final products but also
all manufacturing processes should
meet this requirement.

What does the motto "Precision &
Purity” mean?

We produce high-precision vacuum
components with high purity and
low residual outgassing. While the
production area for machining and
welding is more than 3,000 sq.m,
the cleanroom area is 800 sq.m.
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Hoawbili npou3eodcmeeHHbill U mexHoAozuYecKuli ueHmp 8 mecmedke Ipocae6uxay Hedaneko om Werbl 6uin nocmpoeH 8 2011 200y
New production and technology center in Groflobichau near Jena was built in 2011

pa3paboTKu U POU3BOACTBA, BKI0Yass HUOKP, KoH-
CTPyHpPOBaHHeE, MeXaHHUYeCKYyIo 06paboTky, c60pKYy,
KOHTPOJIb KauecTBa, 06paboTKy K OYUCTKY [TOBEPXHO-
CTel, a TaKk>Ke BepUPHUKALINIO KIacca YHUCTOTEL.

KpoMe I1epeyrCcIeHHOT0, AJISI ZOCTHKEeHHUS ycIexa
Ba’kKHa YeCTHOCTH B OTHOIIEHHUSIX C JIIOJbMH, B YaCTHO-
CTH, C 3aKa3YHMKaMHU ITPU 0OCY>KIeHUH TeXHUIeCKUX
BOIIPOCOB. Bcersa Hy>kKHO 4eTKO 06roBapuBaTh, YTO
rapaHTHPOBAHHO MOXKHO C/leflaTh, a YTO U obeIarTsb
HEBO3MOKHO B CHJIy TeX MJIM MHBIX IIPUYHH. ECIH
MBI TOBOPUM 3aKa34HKY, YTO TOUHOCTb H3TOTOBJIEHH S
COCTaBJISeT 1 MKM, 3HAUHUT OTK/JIOHEHHS OT TeOMeTPH-

YeCKHX Pa3MepoB He [IO/IKHBI IIPeBBIIIATE 3TOL BeIH-
YUHBI, eCJIU YTBEPKIAeM, UTO Y HaC YHUCTOe IIPOM3BO/-
CTBO, 3HAUUT 3TOMY TpeOOBAHHUIO JOJIKHEL OTBEYaTh
He TOJIbKO KOHeUHble IIPOAYKTHL, HO 1 BCe IPOU3BOJ-
CTBEHHBIE [TPOLIeCCHI.

Yro o3HavaeT AeBH3 VACOM - "Precision & Purity"?

M3l obecrieunBaeM BBICOKOTOYHOE ITPOU3BOACTBO
YMCTHIX BAKYYMHBIX KOMIIOHEHTOB C HU3KHUM OCTa-
TOUYHBIM ra3oBbigeeHreM,. U3 6oee ueMm 3 ThIC. M2
IIPOU3BOACTBEHHBIX IIomamen 800 Mm? IIPHUXOOUTCS
Ha YHMCTHIe IoMelleHU . ITocTaBKa YUCTHIX BaKyyM-

Supply of clean vacuum compo-
nents is an important advantage of
VACOM, because our customers can
rely on the required cleanliness of
the equipment.

What other benefits are essential
for your customers?
First, we offer products and tech-
nologies with unique characteris-
tics. An important factor from this
point of view is the effectiveness of
the business model with the com-
plete cycle of operations from devel-
opment to production.

Secondly, we implement in prac-
tice the concept of "Industry 4.0".
Our IT department consists of

specialists who develop, adapt and
implement the most modern dig-
ital technologies for the manage-
ment and technological processes.
Management information system,
logistics management system,
robotic warehouse and other auto-
mated solutions enhance our flexi-
bility and reduce cost of production.
Thirdly, we are constantly invest-
ing in new technologies and have a
large (by the standards of medium
sized companies) department of
research and development, staffed
by about 25 employees. Thanks to
their efforts, every year we pres-
ent in the market new products and
technologies, many of which have

unique features. Due to high mar-
ket dynamics, the devices that now
are required in the field of research,
in a year or two will be demanded
in serial and mass production.
Therefore, it is very important to go
ahead of the market, anticipating
future needs of customers. We are
ready for change and constantly gen-
erate new ideas.

How is the quality control
organised?

Itis a multi-stage process that begins
with the incoming inspection of
raw materials, such as control of
steel composition. A list of moni-
tored parameters for each material
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Hazpada ebicmasku "BakyymTexdkcno”
Award of the VacuumTechExpo exhibition

HBIX KOMIIOHEHTOB ~ BasKHOe ITpeuMyInecTso VACOM,
TaK KakK 3aKa34MKH MOTYT PAaCCYUTBIBATh Ha HE0OX0-
OUIMYIO YHUCTOTY 060PYAOBAHHUSI.

KakHe ellle mpeHMyIllecTBa Ballled KOMIIAaHHH cylle-
CTBEHHBI /1151 3aKa34YHKOB?

Bo-m1epBBIX, MBI IIpe/ijlaraeM IIPOAYKTBL U TEXHOJIO-
THHU C YHUKA/JbHBIMU XapaKTePUCTUKAMU, KOTOPbIe
06yC/I0B/IeHBI, B TOM YHCIIe, 3GPeKTHBHOCTBIO OH3HeC-
MOJIeJIH C BBIIIOJTHEHHeM II0/IHOT'O LIMKJIa OIlepPalihH OT
pa3paboTKu 0 TPOU3BOACTBA.

Bo-BTOpBIX, Ha MpaKTHUKe peaau3yeM KOHIeI-
nuio "[IpoMbIIeHHOCTD 4.0". CIleliMaIHCThL HAIero
IT-oTmena pa3pabaTeBAOT, afaNTHUPYIOT U BHe-
OPSIOT B yIIpaBlleHHe M TeXHOJOTHMYeCKHe IIPO-
LIeCCBI CAMBIe COBpeMeHHBbIe [JUPPOBbIe TEXHOIOTHH.
MHPOpMaLIMOHHO-YIIPABISOIas CUCTeMa, KOMIIBIO-
TepHOe yIIpaBJeHHe JOTHCTHUKOM, aBTOMAaTHYeCKU U
POOOTH3KPOBAHHBIM CKJIA[, ~ BCe 3TO [103BOJISIET IIOBbI-
IIaTh TUOKOCTD M COKPAIIATh 3aTPATEHL.

B-TpeTbUX, MBI IOCTOSIHHO HUHBECTUPYeM B HOBBIE
TeXHOJIOTHH U pacrosnaraeMm 6ogpmuM (1o Mepkam
KOMIIAaHUH Halllero pa3Mepa) OT[eJIOM HCCJIeloBa-
HUI U Pa3paboTok, B LITAT KOTOPOIO BXOAST OKOJIO 25
COTPYAHUKOB. Brarofgaps Ux yCHIKSM KaskKAbIE ol Ha
PBIHOK ITPe/ICTaBIISIIOTCS HOBBIE IPOAYKThI K TEXHOJIO-
UM, MHOTHE M3 KOTOPBIX UMEIOT YHUKAJIbHbIE XapaK-
TEePUCTHUKHU. JITHUHAMHKA PBIHKA TAKOBa, YTO IIPUOOPHIL,
KOTOpBIe cerdac TpebyroTcsi B 06/1aCTH UCCIeIOBAHUH,
yepes rof-ABa 6ynyT BocTpe6oBaHEL B CEPUITHOM U MaC-
COBOM ITPOM3BOACTBe. [I09TOMYy OUeHb BasKHO BCeraa
M TH HEMHOTO BIIEPeH PBIHKA, IIpeAyTabIBas 6yay-
IKe MOoTpebHOCTH 3aKa34KKOB. MBI TOTOBBI K ITepeMe-
HaM U [IOCTOSTHHO r'eHepHpyeM HOBBIE UJIEH.

Kak opraHH30BaH KOHTPOJIb KayecTBa B VACOM?

9TO MHOIOCTaAHMHHBIH IIPOLIeCC, KOTOPBIM HAYMHAeTCS
C BXOTHOM IIPOBEPKHU KadeCTBa 3aKyIllaeMbIX MaTepHa-
JIOB, HAaIIpMMEP, COCTaBa CTa/IH. KOMIIIEKC KOHTPOJIH-
PyeMBbIX IIapaMeTpPOB MaTepHajIoB PerlaMeHTHPYeTCS
[IPOBEPOYHBIMU [JITaHAMHU, CO30AHHBIMU B UHPOpPMa-
LIMOHHO-YIIpaB/IsIollel cucTeMe. XapaKTepHUCTUKU
U37e/I1K KOHTPOIHUPYIOTCS COTPYAHUKAMHU IIPOU3BO/-

is defined in test plans which are
created in the management infor-
mation system. Characteristics of
the products are controlled by the
employees of the production units
when it passes through the pro-
cessing chain and by quality con-
trol department at the stages pre-
specified by the designers. Finished
products undergo a final inspec-
tion, including visual inspection.
Our quality management system
is certified according to DIN EN
ISO 9001:2008.

Which innovations of VACOM are

most important from your point of
view?
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First I will note that innovations are
important not only in the technique.
In particular, we have found and use
many new features in the manage-
ment of the company. In the field
of technical developments, I would
like to note three groups of innova-
tions: optical fiber feedthroughs,
vacuum gauges and use of alumi-
num alloy in the production of vac-
uum chambers.

With the development of optical
fiber feedthroughs for ultra high
vacuum we have entered a new
segment of the market - vacuum
optics, which is becoming increas-
ingly important with the devel-
opment of optical detection and

control of processes in vacuum.
Difficulties in construction of the
fiber feedthroughs are associated
with the need of vacuum tight con-
nection of optical fibers with metal-
lic vacuum chambers. Optical fiber
feedthrough must not only with-
stand high pressure and large tem-
perature differences, but also enable
excellent signal transmission. Our
developments meet all these require-
ments, making it one of the best
solutions on the market.

In the field of vacuum measure-
ments our first product was the
ATMION wide-range vacuum gauge.
With the accumulation of experi-
ence, we started the production of
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CTBEHHBIX [I0Jlpa3/ie/leHU [10 Mepe [IPOXOKAeHHU s 10
TeXHOJIOTHYeCcKOH Llello4Ke, a TaK>Ke CAy>KO0M Kaue-
CTBA Ha CTaJMAX, OIpe/leJIeHHbIX KOHCTPYKTOPaMH.
ToToBasi MPOAYKLIMS IIOABEPraeTcs 3aK/I0UYHTe/TIbHOU
IIpoBepKe, BKIOYaromen 100%-HbIM KOHTPO/Ib TepMe-
TUYHOCTH. Hallla cMcTeMa MeHe[’)KMeHTa KauecTBa
cepTUOUIIMPOBAHA HAa COOTBETCTBHE TPebOBaHUIM
ctangapra ISO 9001:2008.

Kakue uHHOBautuu VACOM BbI cuHTaeTe Hauboiee
3HAUMMBIMH?

CnepBa OTME‘{y, YTO MHHOBALIMY Ba>XKHEBI He TOJIBKO
B TeXHHMKe. B 4aCTHOCTH, MBI HAllJIK U HUCIIO/Ib3yeM
MHOI'0 HOBBIX BO3MOXXHOCTEH B yIIPaBIeHUU KOMIIa-
HueN. UTo >Ke KacaeTcsl TeXHUYECKUX pa3paboTok,
TO XOTeJI0Ch 6Bl OTMETHUTD TPU T'PYIIIIBI HHHOBALIMM:
OIITOBOJIOKOHHBIE BBOJABI, BaKyyMHbIe AJAaTYHUKH, a
TaK>Ke 3aMeHa HEP)K&BEIOH_[EI:I CTaJIlu aJIKMUHHEM B
IIPOM3BOZCTBE BAKYYMHBIX KaMep.

C pa3paboTKOM ONTOBOJIOKOHHBIX BBOJOB [JISl Y/Ib-
TPaBBICOKOTO BaKyyMa MBI BOLIIH B HOBBIK CETMEHT
PBIHKA — BAaKyyMHYIO OIITHKY, KOTOPasi CTAHOBUTCS
Bce 6osiee 3HAUM MO 10 MePe Pa3BUTHUS PEIIeHUH 15
OIITHYeCKOM perucTpalliu U YIPaBJIeHHUs IPOXOIs-
IIMMHU B BaKyyMe IIporeccaMu. TPyJHOCTH IIPU CO3-
IAaHUHU OIITOBOJIOKOHHBIX BBOJOB CBSI3aHBI C HEOOXOI M-
MOCTBIO FepPMeTHYHOI0 COeITUHEeHHU I CTeKJIOBOJIOKHA C
MeTaJI/IMYeCKUMHU dJIeMeHTaMHU BaKYYMHBIX KaMep.
ONTOBOSOKOHHBIM BBOJ, [JOJI’KEH He TOJBKO BBIAEP-
JKUBATb BBICOKOE OaBJ/IeHHEe U 60)'II>H_II/I€ nepena,um
TeMIIepaTyp, HO U 06ecIieYnuBaTh BEICOKOE KaueCTBO
Iepefayum CMrHaia. Hama pa3paboTka oTBedaeT BceM

Ceapka 8aKyyMHbIX KOMNOHEHMO8
Welding of vacuum components

[epeunC/IeHHBIM TPebOBaHHUSIM, UTO [ie/IaeT ee ONHHUM
W3 JIy4IINX II0L0OHBIX pellleHH M Ha PhIHKe.
[IpoM3BOACTBO BaKYYMHBIX JaTUMKOB Ha4yaIoCh y
HacC C CepHUHU IMIMPOKOAMAIIA30HHBIX BAKYYMMETPOB
ATMION. Ilo Mepe HaKOIJIEHHS OIbITa Mbl OCBOU/IU
BBIITYCK JaTYMKOB bariapa-A/bIepTa C TOPIYUM KaTo-
noM BARION, a riocje[iHel I10 BpeMeHH pa3paboTKom
B 9TOM 06/1aCTH CTasa CepUs HOHU3ALMOHHBIX JAT-
YHKOB C X0JIOGHBIM KaTtofom COLDION fj1g mpuMeHe-
HHUA B YCKOPUTEJISIX YACTULL U KPUOT@HHBIX CUCTeMax.
YHuKaabHasg ocobeHHocTs COLDION - BO3MOKHOCTD
H3MepeHMSs CBePXBBICOKOT0 BakyyMa 70 10712 mbap, B TO
BpeMs KaK IIpefiesl U3MepeHU s aHaJIOLOB APYTUX IIPO-
H3BOAMTeNIeH cocTasisieT oT 1072 1o 10710 mbap. Hamru

the BARION hot cathode vacuum
gauges, and our latest develop-
ments in this field are the COLDION
cold cathode ionization gauges
for particle accelerators and cryo-
genic systems. The unique feature
of COLDION is the ability to mea-
sure in ultra-high vacuum up to 1072
mbar, while the limit for competi-
tive gauges is the range from 107°
to 10712 mbar. Our cleanliness mea-
surement devices can determine the
cleanliness of the surfaces of com-
ponents with an accuracy of up to
0.3 ng/cm?. This achievement is also
unique, because the detection limit
of such devices is normally by two
orders of magnitude higher.

The use of aluminum alloy
instead of stainless steel, in my
opinion, has great prospects in the
production of vacuum equipment.
Recent advances in the production
of aluminum, in particular, the use
of new alloys, has allowed to signifi-
cantly increase its tensile strength,
and even to surpass stainless steel
in this terms. Another problem was
the welding, because aluminum
melts at 660°C, while an oxide layer
on its surface has a melting point
over 2000°C. We succeed in achiev-
ing the required quality of the weld
and strength of welded joints. As
a result, we can manufacture vac-
uum chambers and other parts

completely of aluminum with much
lower cost than with stainless steel.
In comparison with steel, alumi-
num parts are characterized by low
magnetic permeability and three
times less weight. The latter allows
to reduce the overheads when creat-
ing large vacuum systems signifi-
cantly. According to our estimates,
the replacement of steel by alumi-
num can reduce the costs of opera-
tion by up to 75%.

In many fields of technics
European companies are no longer
competitive with Chinese enter-
prises. What is the situation in vac-
uum technology?
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KoHmponb yucmomel 2omosoli npodyKyuu
Control of the cleanliness of the finished products

BaKyyMHBbIe H3MepHUTeIbHbIe IIPUOOPHI IT03BONSIOT
OHPE,E[GJ'IHTB ‘-II/ICTOTY HOBEPXHOCTI/I TOHKHUX ITJIEHOK C
TOYHOCTBIO 710 0,3 HI/CM?. DTO IOCTHKEHHE TOKe YHU-
KaJIbHO, TaK KaK II0Ka HOPMOM [JIsl TAKUX IIPHOOPOB
CYMTAIOTCS BEJIMYKMHBI Ha [1BA IIOPSIAKA BBIIIE.
3aMeHa Hep)KaBelolllel CTalu Ha aJIlOMUHHUH, Ha
MOM B3TJISI[, HMeeT IIPeKpacHble IIepCIeKTUBH B
IIPOM3BOJACTBE BaKYyMHBIX YCTAaHOBOK. Iloc/enHue
IOCTMKEHU S B 0671aCTH ITPOU3BOACTBA AIIOMHUHUS, B
YaCTHOCTH, UCII0Nb30BaHKeE HOBBIX JIETUPYIONIHX J00a-
BOK, TI03BOJIMJIH CYIIeCTBEHHO IIOBBICHTH er0 IIPOYHOCTb

Ha pacTsoKeHHe U Ja’ke IPeB30HTH 110 3TOMY I1apaMe-
TPy Hep>KaBeoIIyIo CTasb. Ellle oiHOF ITpobiieMori bp11a
CBapKa JeTajel, TaK KaK aIFlOMHUHHUH, IIJIaBSIOIUHCS
pu 660°C, MMeeT Ha IIOBePXHOCTH OKCUAHYIO IIJIEHKY,
C TeMIIepaTypol IaaBiaeHus 6onee 2000°C. Ham yna-
JI0Ch ITOBBICU T KA4eCTBO CBAPKHU M [IPOYHOCTb CBAPHBIX
CoeIHEHUI 10 Heob6X0MMOro ypoBHsI. B pesynbTare,
MBI II0JIyYMJIM BO3MOKHOCTb U3TOTaB/IMBATh U3 aJII0-
MHUHHS BaAKyyMHbBIe KaMephl U Jpyrye AeTalH CO 3Ha-
YMTEIBHO MEHBIIMMH 3aTPaTaMH, YeM IIPHU KCII0/Ib30-
BaHUH HepsKaBelollell CTa/IM. B cpaBHeHHH CO CTaJIbIo,
a/IIOMHHUeBble 37IeMeHThl XapaKTepHU3yIOTCSl HU3KOU
MarHHUTHOM IIPOHHIIAeMOCTBIO U B TPU Pa3a MeHbIIHM
BecoM. IToceHee 1103B0JIgeT CyIeCTBeHHO COKPAaTUTh
HaKJ/IaJIHble PACXO/bl IIPH CO3JJaHUU KPYyIIHOrabapur-
HBIX YCTAaHOBOK. [10 HAaIIMM OLIeHKaM, 3aMeHa CTa/lx
Ha JJIIOMHUHHH YMeHbIIaeT CTOMMOCTD 3KCIIJIyaTalluu
YCTaHOBOK Ha BeJIMYHMHY 10 75%.

Bo MHOTHX 06/IaCTSIX TEXHHKH €BPOIeHCKHEe KOM-
MaHHH He BbIJEeP>KHBAIOT KOHKYPEHIHIO C KHTaH-
CKHMH NpeanpHATHIMH. Kak ngemo obcTouT B
BaKyyMHOH TeXHHKe?

Korma VACOM He uMes1 cOOCTBEHHOI0O IIPOM3BOJCTBA,
MBI COTPYIHHUYAJIH C IPOU3BOAUTENSIMHA BaKyyMHOU
TeXHUKU K3 KUTast, U s oueHb 10 poObHO 3HAKOMUIACh
C COCTOSTHHEM [Ie/1 B KUTaHUCKOHM BaKyyMHOU OTPAC/IH.
KHUTarcKue yuyeHble M TeXHUYeCKHe CIelHauCThL
npuIaraioT 60bIINe YCUIHUS AJIS ee PAa3BUTHS, HO
KaueCcTBO M HaJleXXKHOCTb UX INPOAYKLHH He BCeraa
COOTBETCTBYIOT TpeboBaHUSAIM. Hampumep, s 6pli1a
Ha OTKPHITUU $abpHKU 110 IPOK3BOACTBY QIaHIIEB,

When VACOM had no own produc-
tion, we cooperated with manu-
facturers of vacuum equipment
from China, and I am very thor-
oughly acquainted with the state
of the Chinese vacuum industry. I
think there are experienced scien-
tists and technicians and the indus-
try is making great efforts. Quality
depends on the requirements of
the customer and his need for reli-
ability. For example, I attended
the opening of a factory, which
manufactures flanges, and I was
impressed by the highly modern
production, but after a while, they
were not able to keep that level. This
and the increasing technological
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requirements encouraged us to
organize our own production. Now
I can proudly state that, in terms
of the cost-performance ratio, our
products are very competitive with
Chinese equipment and, of course,
ata high quality standard.

How do you evaluate the Russian
market of vacuum equipment?

The level of development in the field
of vacuum technology in Russia is
very high, which is natural for the
country that first began the space
exploration. In fact, your ques-
tion can be rephrased as: "What
VACOM can offer to the pioneer, to
enable him to develop further his

know-how and competence?" Such
niches are available, for example,
in the field of electric feedthroughs,
metal-ceramic-joints for transmit-
ting power or control signals to the
vacuum chamber. We have also
the historical connections between
enterprises from Jena and Russia
in the field of the supply of vacuum
measuring devices in mind, but are
faced with the difficulties of certi-
fication due to differences in stan-
dards. Although the European and
in particular German standards
are characterized by relatively high
safety and technical requirements,
they are not always fully consis-
tent with the Russian and North



COMPETENT OPINION

OnmoBoA0KOHHbIe 8800l (CAe8a) U LOHU3AULUOHHbIL damuyuK ¢ X0A00HbIM Kamodom COLDION (cnpasa)

Optical fiber feedthroughs (left) and COLDION cold cathode ionization gauge (right)

Y TOIJIa OHA BBHII/IsA/le/Ia BIIOJIHE COBPEMEHHOM, HO CO
BpeMeHeM yPOBeHb KY/IbTYPbl IPOK3BOACTBA 3aMeTHO
CHHU3HIICS. PocT TpebOBaHHUI 3aKa34HKOB K Ka4eCTBY
IIOJITOJIKHYJI HAaC K OPraHU3aLIM K COBCTBEHHOTO ITPOM3-
BozCTBa. Ceryac C roOpAOCTbI0 MOI'Y KOHCTaTHPOBATh,
YTO [10 CTOMMOCTH Hallla ITPOAYKIIKS He IPOUTPIBAET
IpHBe3eHHOM 13 KHUTas, a 110 KauecTBY HAMHOTO IIpe-
BOCXOJIUT ee.

Kak BbI OLleHHBaeTe POCCHHCKHI PBIHOK BaKyyM-
Horo o6opynoBaHHsI?

Poccus XxapaKTepHu3yeTCsl BBLICOKMM YPOBHEM pas-
paboTok B 06;1aCTH BaKyyMHOI0 060pyIOBAaHHUS, YTO
3aKOHOMEPHO /I CTPAaHbI, KOTOPad IIePBOM Havaa
ocBoeHHe KocMmoca. PakTHUYeCKH, Ball BOIIPOC
MOXKHO Iepedpa3upoBaTh TaK: "UTO MOXeT IIpef-
10KUTh VACOM IHOHepy pbIHKA, YTOOBI IOMOYb

American standards. I think thatin
order to solve this problem, appro-
priate administrative steps should
be taken, and if this will be done, all
market participants will benefit.

Also, our systems of measure-
ment of the purity of the vacuum
components are of growing inter-
est in Russia, since, as already
noted, purity requirements grow
with decreasing size of the inves-
tigated or synthesized objects and
structures. Germany is a leader in
the field of clean solutions for sci-
ence and industry, and our com-
pany has unique know-how as well
as proven technologies and measur-
ing devices.

It is necessary to mention the
economic sanctions which cer-
tainly are harmful for German and
Russian business. In these circum-
stances, some Russian companies
try to work with suppliers from
Eastern Asia, but they can't ensure
quality and purity at the level of
German companies.

How user support in Russia is
organized?

In addition to our experienced
Russian speaking customer man-
agers, our technical experts are
in constant contact with custom-
ers providing engineering support.
As for service, most of our products

do not require complicated main-
tenance. The vacuum gauges, for
example, require periodic replace-
ment of the filament, but users can
easily perform it themselves. More
complex measurement devices
have interfaces for remote diag-
nostics which allow to solve most
of the problems. If a serious repair
is required, it is carried out by our
partners in Russia.

Let me stress once again that
Russia is an important market
for us, and we have great expec-
tations for its development in the
future.

The interview was taken by D. Gudilin
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BakyymHas kamepa u3 aAloMuHUe8020 CnNAdéa ¢ 2emmepHo-
UOHHBIM HACOCOM U 8aKYYMHbIMU KOMNOHEHMAamu

Aluminum chamber with ion getter pump and vacuum
components

eMy Pa3BHUBATh CBOM MHHOBAILIMOHHBIE pelleHus? "
Takue BO3MOKHOCTHU €CTh, KaK IIPUMepP MOXKHO
Ha3BaTh 3JeKTpUUYeCKHe BBOABl - MeTaJl/IoOKepa-
MHYeCKHe COeIUHeHHUs IS IlepeJady ToKa HJIH
YIPaBASIONIUX CUTHANIOB B BAKYYMHYIO KaMepy.
Tak>Ke MBI BO3POKIaeM UCTOPHUUECKHE CBSI3U MEX/Y
npennpusTUAMHU U3 UeHsl U Poccuu B 061acTu
IIOCTABOK BAaKyYMHBIX H3MePUTEIbHBIX YCTPOMCTB,
CTQJIKUBASCh IIPU 3TOM C TPYAHOCTSIMHU CepTHPHUKA-
LUK, KOTOpble 00yC/IOBIeHbl PA3IUUYUSIMU B CTAH-
napTax. XoTsl eBpOIlelCKHe, U B YaCTHOCTH HeMell-
KHe CTaHJapThl, XapaKTepPHU3yITCS JOCTATOYHO
BBICOKMMHU TPeOOBAHUSIMHU K 6€30I1aCHOCTH, TEXHU-
YeCKHM U UHBIM IIapaMeTpaM, K COKaJIeHUIO, OHHU
He BCer/ia B IIOJIHOK Mepe COINIACyIOTCS CO CTaHZap-
TaMU, IPUHSITHIMH B Poccuu 1 CeBepHOM AMepHKe.
JlyMato, 4TO AJIs pelleHUs 3TO NPobIeMBl JOJISKHBI
OBITH IPeANIPUHSTHI ONPe/le/IeHHble AAMUHUCTPA-
THBHBIE MePBhl, U B BEIUTPBIIIE OKaKYTCS BCE yYaCT-
HUKH PbIHKA.

Takxe Bce GONBIIMM HHTEpecoM B Poccuwu
II0JIB3YIOTCS HAIIM CHCTEMBI H3MepPeHHUS YHUCTOTHI
BAKYYMHBIX KOMIIOHEHTOB, IIOCKOJIBKY, KaK y>Ke
OBIJIO OTMEYeHO, C yMeHbIIeHHeM Pa3MepoB HCCIe-
OyeMBIX UIN CHHTe3HUPyeMBIX 00beKTOB U CTPYKTYP
TpebOBaHUS K YHUCTOTE PAcTyT. [epMaHUs - TUAEP B
06/1aCTH YHUCTHIX peIleHUH A1 HAyKH U IIPOMBIII-
JIEeHHOCTH, a Hallla KOMIIAHHUS ITpeJjaraeT yHUKaJb-
Hble Pa3paboTKH, a TaKkke IIPOBePeHHbIE TEXHOJIO-
THUU U U3MepHUTeIbHBIe IPHUOOPEL.

Henb3s He yIIOMSIHYTh U O B3AMHBIX SKOHOMHYe-
CKHX CAaHKIIUSIX, KOTOpble, 6€3yCI0BHO, BpeasT OK13-
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Cucmema KoHmpoas yucmomal VIDAM
VIDAM cleanliness measuring device

Hecy ¥ lepMaHuHM, U PocCHH. B 3THX YCIOBUSX HEKO-
TOpPBle POCCHICKHE KOMIIAHUH IIPOOYIOT paboTaTs C
IOCTAaBIIMKAMH M3 BOCTOUHOM A3HHU, HO Te IT0Ka He
MOT'yT ofecIieYuTh KaueCTBO K YUCTOTY Ha yPOBHe
HeMEeLIKHUX KOMIIaHUH.

Kak opraHusoBaHa IoJJepsKKa Molb30BaTeNeln
B Poccum?
IToOMMMO OIIBITHBIX, 3HAIOIINX PYCCKUH SI3bIK MeHe/[I-
SKepOoB IO IIpofaskaM, B IIOCTOSHHOM KOHTAaKTe
C KJIMeHTAaMH HaXOAATCS HAIIY TeXHUYeCKHe CIIe-
LUATUCThI, KOTOPBIE IIPEAOCTAB/ISAIOT KOHCY/IbTA"
LIMOHHYIO IOMOIIb. UTO KacaeTCsl CepBHUCHOM IOA-
Oep>XKKH, To OONBIIMHCTBO HAIIUX IIPOJYKTOB He
TpebyeT ciaokHOro obcay>kuBaHHUs. Hampumep, B
BaKYYMHBIX JaTYHKaX TpebyeTcs meproguyecKkas
3aMeHa ¢uIaMeHTa, HO 3Ty OIepalHIo M0Jb30Ba-
Tenu 6e3 TpyZa BBIIIONIHSIOT CAMOCTOSITeNIbHO. Bostee
CJIOXKHBIE M3MEPUTE/IbHBIe CUCTEMBI KUMEIOT HHTEeP-
deric 014 ygaleHHOM JUAarHOCTHKH, KOTOPas II03BO-
nsieT pemaTs 60MBIIMHCTBO IpobaeM. Ecu ke Tpe-
byeTcsi cepbe3HBIM PEMOHT, €r0 BBIIIONHSIOT HAIIH
IHapTHepHI B Poccuu.

Emre pa3 momguepkHy, 4To Poccus A/ HAC — BaXK-
HBIM PBIHOK, U MBI CBsI3bIBaeM 6oJIbLIIe HaJeK bl C
ero pa3BuTHeM B OyaymieM.

Crtacu60 3a HHTEpPeCHBbIH pacckas.
C d-pom Yme Beperep becedosan [1. Tyduaun






