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MOAVY/IbHbIE PELLEHUA 411 AHAJIU3A
MEXAHWYECKWX CBOMNCTB NOBEPXHOCTH
MODULAR SOLUTIONS FOR MECHANICAL
CHARACTERIZATION OF SURFACE
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Anton Paar - oaguH M3 BeAylMUX MUPOBbIX PaspaboTYMKOB U3MEPUTENIbHOro U aHaNUTUYEeCKOoro
o6opypoBaHUS 411 HAYKX U NPOMbILLIEHHOCTU. LLITa6-kBapTMpa 0CHOBaHHOM B 1922 roay KOMMaHUu
HaxoAuTCs B aBCTPUMUCKOM ropoge pau. Bnagenbuem Anton Paar siBnsieTcsa 61aroTBopuUTesibHbIN
doHp Santner Foundation. CnekTp npepjaraemMbiX KOMMNaHWeN pelleHni o6MpeH U OXBaTbiBAeT
efBa n He Bce 06/1aCTM "MaTepuasbHbIX” TeXHONOrMn. Anton Paar BbinyckaeT AaT4YMKK, NpUb6opbI
M CUCTEMBI 411 XMMUYECKOro aHa/In3a, UsMepeHusi MexaHM4Yecknx CBOMCTB, pasMepHbIX NapaMeTpoB,
TeMnepaTypbl, MJIIOTHOCTU, KOHCUCTEHLUMU, ONTUYECKUX CBOMCTB U [ApPYrux XapaKTepuctuk
MaTepuasioB U U3JennUn, a Takxke cucteMbl Npo6oONOAroToBKU, o6opyAoBaHUE AN XUMUYECKOro
CUHTE3a U gpyrue pewweHus. PasBuBaTb Takoe YMUC/I0 HAMpaB/ieHUM NOMOraeT aKTUBHAs pblHOYHas
noAvMTMKA, B YacTHOCTWU, MOKYMKa M MHTeErpauus BeAywWwMX B CBOMX obsactax paspaboTyukoBs
npM6opoB N M3MepUTesibHbIX TEXHOJIOTMW. Hanpumep, TONbKO B TeyeHWe nocaefHero roga 6biio
06bABNEHO O NoKynke 6M3Heca Mo NpPou3BOACTBY PaMaHOBCKUX CNEKTpoMeTpoB ¢upmbl BaySpec
(CLUA), nMUEeH3MPOBaHMN TEXHONOrUM B 06/1aCTU paMaHOBCKOM CMeKTPOCKONUU Y KOMMNaHuu SciAps
(CWIA), a Takxe npuobpeTeHUM nopapasgesieHUs No paspaboTke NpU6OpPOB AN XapaKTepusauuu
MMKPO- U HAHo4YacTUL, ppaHLy3ckor KomnaHum CILAS. B HacTosiwee BpeMss Anton Paar o6beauHseT
WeCcTb TEeXHOJIOrNYeckKUX M 26 TOProBbiX KOMMAHWUM C O6WMM LWITAaTOM OKOMO 2,5 ThiC. 4enoBek
M roaosbiMm 060poTOM 262 MAH eBpoO. PeweHUs KOMMaHWM npepactassieHbl B 110 ctpaHax mupa.
B Poccuu naptHepom Anton Paar saBnsietcs "HueHwaHy-CanHTouUK".

Ha BbicTaBke Control 2017 B LUTyTrapTe (FepMaHus) Ha cteHae Anton Paar 4eMOHCTPUPOBANAUCH

cucTeMbl ANng aHanusa MexaHU4yeckux CBOMCTB MOBEPXHOCTU: NPUGOPLI A/ UHCTPYMEHTAJIbHOro
MHAEHTUPOBAHUSA, CKPETY-TeCTUPOBAHUS, KOHTAKTHOIO U3MEpEeHUS TOJILLUHbBI MJIEHOK U NOKPbITUN,
a Takxe Tpu6omeTpbl. O6 3TOM 060pyAOBaHUM pacckasan crneuuanuct no npoayktam Mayib
MaBsnos.
Anton Paar is one of the world's leading developers of measuring and analytical equipment for
science and industry. Founded in 1922, the company is headquartered in Graz (Austria). The owner of
Anton Paar is the Santner Foundation. The range of solutions offered by the company covers almost
all areas of material technologies. Anton Paar produces sensors, tools and systems for chemical
analysis, measurement of mechanical properties, dimensional parameters, temperature, density,
consistency, optical properties and other characteristics of materials and products, as well as sample
preparation systems, equipment for chemical synthesis and other solutions. An active market
policy, in particular, the acquisition and integration of leading developers of instrumentation and
measurement technologies, helps to develop such a number of areas. For example, the acquisition of
the Raman spectroscopy product line from BaySpec Inc. (USA), the licensing of Raman spectroscopy
technologies from SciAps Inc. (USA), and the acquisition of product line for the characterization
of micro- and nanoparticles from CILAS (France) were announced during the last year. Currently
Anton Paar incorporates six producing companies and 26 sales subsidiaries with a total staff of
about 2.5 thousand people and an annual turnover of 262 million euros. The company’s solutions are
represented in 110 countries. In Russia, partner of Anton Paar is Nienshanz ScienTific.

At the Control 2017 exhibition in Stuttgart (Germany), Anton Paar demonstrated on its booth
systems for analyzing the mechanical properties of the surface: instrumented indentation testers,
scratch testers, tools for coating thickness measurement and tribometers. The product specialist
Paul Paviov told us about this equipment.
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ToctioguH I1aB/I0B, KaKHe pellleHHs A/ aHaIH3a
MeXaHH4YeCKHX CBOHCTB [I0OBEPXHOCTH IpefCTaB/IsieT
KOMITaHHs Anton Paar?

OpHa U3 MOoC/IeHUX HAIIKUX Pa3paboTok - cUcTeMa
Micro Combi Tester (MCT?) f151 MOZy/TBHOE IIJIATOPMBI
Surface Testing Platform (STeP), koTopast o6beAHHsIET
dynkuu npubopos Micro Indentation Tester (MHT?)
[/11 OIlpefle/IeHHsI MeXaHHU4YeCKHX CBOMCTB II0 OTIIe-
YaTKy UHAeHTopa u Micro Scratch Tester (MST?) mist
KCC/IeJJ0OBAaHH S aiTe3MOHHBIX CBOMCTB U M3HOCOCTOM-
KOCTH TOHKHX ITJIEHOK K IIOKPBITHH MeTOIOM Liapara-
HUS (CKpeTY-TeCTUPoBaHUsI). MCT? MMeeT ycoBeplIeH-
CTBOBAHHBIM KOMIIAKTHBIH YIIPaBASIOMUEI MOIYJb
Ha HOBOM KOMIIOHeHTHOM 6a3e. CHCcTeMa [103BOJISIeT
BBIIIOJIHATH M3MEpPeHHS NPU Harpyske oT 30 mH
10 30 H 1 mpuMeHseTCsl B CAMBIX Pa3HBIX 06/1acTsaX
OT 371eKTPOHUKH, OINTHUKH, aBTOMOOHIECTPOEHHUS
[I0 IIPOK3BOJCTBA OTAEe/N0YHBIX MaTepHUaJIOB U Melu-
LIMHCKHUX HMIIIaHTOB.

[Tnatdopma STeP Ha BBICTaBKe IIpelCcTaB/eHa Mofe-
nbio STeP 4, xoTopasi, IOMHMO MCT3, MOXeT KOM-
IJIEKTOBATLCS M3MEPUTEJILHBIMH MOAYISMHU IJI5
CKpeTuY-TeCTUPOBAHUS U UHAEHTHUPOBAHHUS Ha HAHO-
Y MHKPOYPOBHSIX, HAHOTPHO6OMeTPOM, a TaK>Ke CHUCTe-
MaMHM BH3yaqH3allMu Ha 6a3e OoINTHUUYECKOIo (B TOM
4Hcse, KOHQOKAIPHOI0) MHKPOCKOIA, aTOMHO-CHJIO-
BOIO0 MHKPOCKOIIA MJIU BHU/IE0-MHUKPOCKOIIHMYeCKOH
CHCTeMOH JI/Isl HabnrofleHUH is-situ.

KoMmakTHas yHHUBepcaabHasa maatdopma TTX
NeMOHCTPUPYeTCsl C MOAY/IeM [/Is1 HAHOUHAEHTU-
poBaHus NHT?, mpenHa3HaueHHBIM [/ H3Mepe-
HUS TBePAOCTH, MOAYIS YIPYTOCTH, TPeIlHHO-
CTOMKOCTH U APYTHX IIapaMeTPOB B HAHOMETPOBOM

OHalasoHe TONLMIKH. [InaTdopma NpUrogHa Kak s
KCC/IefOBAHUM, TaK U JJIsI IIPOMBIIIIEHHOTO KCIIONb-
30BaHUS U IIOTHOCTHIO COBMECTHMA CO CTaHAapTaMU
I1SO 14577 1 ASTM E2546.

[Tpr60PBHI [J1s1 KOHTAKTHOI'O M3MepeHU sl TOMIIHHBI
IJIEHOK M IOKPBITHH IIPe/ICTABIeHBl TONIHHOMEPOM

Mr. Pavlov, what solutions for
analyzing the mechanical prop-
erties of the surface are pre-
sented by Anton Paar?

One of the latest developments
is the Micro Combi Tester (MCT3)
for the Surface Testing Platform
(STeP), which combines the func-
tions of the Micro Indentation
Tester (MHT?) for indentation
measurement of the mechani-
cal properties and Micro Scratch
Tester (MST?) for the investiga-
tion of adhesion properties and
wear resistance of thin films
and coatings by scratch testing.
MCT? has an advanced compact

control module on the new com-
ponent base. The system allows to
measure at a load from 30 mN to
30 N and is used in a wide range
of areas from electronics, optics,
automotive to decorative materi-
als and medical implants.

The STeP platform at the exhi-
bition is represented by the STeP
4 model, which, in addition to
MCT3, can be equipped with mea-
suring heads for scratch test-
ing and indentation at nano-
and microlevels, nanotribome-
ter, and imaging systems based
on an optical (including confo-
cal) microscope, an atomic force

microscope or an in-situ video
microscope.

The compact universal plat-
form (TTX) is demonstrated with
the NHT? nanoindentation head
designed to measure hardness,
elastic modulus, crack resis-
tance and other parameters in the
nanometer range of thickness.
The platform is suitable for both
research and industrial use and
is fully compatible with ISO 14577
and ASTM E2546.

Instruments for contact mea-
surement of the thickness of
films and coatings are repre-
sented by a Calotest system (CAT?)
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Maamdopma 0ns usmepeHus cgolicme nosepxHocmu STeP 4
STeP 4 surface testing platform

CAT?, pealM3yIOIUM MeTOJ IIAPOBOr0 HCTHPaA-
HMs. DTa MOZE/b IIO3BOJISIET U3MEPATD IOy YeHHEIe
10 Pa3/IM4YHBIM TeXHOJIOTHSM IIOKPBITHS TOJILHHOU
ot 0,1 10 50 MKM.

Tpubomerp TRB npepgHa3HaueH [IJ1s1 UCIIBITAHUH
Ha TpeHHe W H3HOC II0 CXeMe "MTHUPT-AUCK'. ITOT

Maamgopma TTX
TTX platform

KOMITaKTHBIF HAaCTOJIBHBIH ITPUOOP II03BOISIET IPOBO-
OUTH TPUOOTIOTHYeCcKHe SKCIIEPUMEHTHI Ha o6pasiax
pasHBIX GOPM U pa3MepoB IIpU CUJjle TpeHu s 10 10 H.

KakoBbl TeXHHUYeCKHe NpeHMYyIllecTBa pelleHHH
Anton Paar?

that implements the ball-crater-
ing method. This device allows
to measure the coatings obtained
by different technologies with a
thickness from 0.1 to 50 pm.

TRB tribometer is designed for
friction and wear studying using
the pin-on-disk principle. This
compact tabletop device allows tri-
bological experiments on samples
of different shapes and sizes with
a frictional force of up to 10 N.

What are the technical advan-
tages of Anton Paar's solutions?

Many of our solutions are unique
and protected by patents. For exam-
ple, the Ultra Nanoindentation
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Tester (UNHT?) is characterized by
virtually zero thermal drift due to
the use of an additional reference
indentor, the use of special ceram-
ics in the design of the measuring
head, as well as the advanced elec-
tronics. UNHT? provides a force reso-
lution of 3 nN in force and depth res-
olution of 0.003 nm, which allows
extremely accurate measurements
of the mechanical properties of
nanocoatings.

How do users' requirements
change?

It can be noted the expansion
of the range of applied control
methods. Previously, users were

mostly limited to measuring hard-
ness, but now they are increas-
ingly using instruments to eval-
uate other mechanical parame-
ters. Interest in measurements in
the nano-range is also growing
noticeably.

What new developments can be
expected in the near future?
This year, it is planned to present
a new highly automated atomic
force microscope that will be opti-
mized for industrial tasks, thatis,
it is very reliable and easy to use
and maintain.

Interview: Dmitry Gudilin
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MHoOrve Halllk pellleHHUs YHUKAJbHEL U 3allHIIeHbl
naTeHTaMHu. Hampumep, MOLYy/Ib [JIsl YIbTPAHAHOMH-
nentupoBaHus Ultra Nanoindentation Tester (UNHT®)
XapaKTepU3yeTCs IPaKTUYeCKH HYJIeBbIM TeIlJIOBBIM
noperipoMm b1aromapst UCIIONIB30BAHUIO JOIIOTHUTEIb
HOro pedepeHCHOro HHJEHTOPA, IPUMEHEHHIO CIIe-
LIMaJIbHON KepaMHUKHU B KOHCTPYKLIMH H3MepPUTeIbHON
FOJIOBKH, a TaKyKe yCOBeplLIeHCTBOBAHHOM 3/IeKTPO-
Huke. UNHT® obecrieuriBaeT pasperneHue 3 HH 1o cue
u 0,003 HM 110 I‘J'Iy6HH€, YTO IIO3BOJISIET BBIIIOJIHSTH
HCKJIIOYMTEe/IEHO TOYHBIe H3MePeHH I MeXaHU4YeCKUX
XapaKTepUCTUK HAaHOPa3MePHbIX TOKPBITHH.

Kak meHs10TCsl Tpe6oBaHHS I0/Ib30BaTe/ek MPHOOPOB?
MOsKHO OTMETHUTh PACIIHpeHHe CIIeKTPa ITPUMeHsieMbIX
MeTO/I0B KOHTPOJIsl. EC/IM paHbllle [10/1b30BaTe/IH B OCHOB-
HOM OI'PaHHUYHBa/IMCh U3MepeHHeM TBEPAOCTH, TO Telleph
OHHU BC@ MIMPe UCIIONb3YIOT ITPUOOPBI /15 OLIeHKH IPYTHX
MexXaHHUUYeCKHMX IIapaMeTpoB. Takke 3aMeTHO pacTeT
HHTepec K U3MepeHHsIM B HaHOZIHaIla30He.

KaKux HOBBIX Pa3paboTOK MO’KHO O3KH/AATh B 6/THIKaH-
mem 6yaymem?

B TekyIeM rofy IJIAHHUPYeTCS IpeJCTaBUTh HOBBIK
BBICOKOABTOMATH3HPOBAHHBIN MOAY/Ib aTOMHO-CHJIO-

E'fwenp

baok ynpasneHus cucmembl Micro Combi Tester
Micro Combi Tester control unit

BOM MHKPOCKOIIUH, KOTOPBIH 6y[eT ONTHUMHU3HPOBAH
JJ151 IPOMBIIIIEHHBIX 3a/ia4, TO eCTh OUeHb Ha/le)KeH
1 ITPOCT B UCIIOJIb30BAHU U U 00C/Ty>KUBaHUH.

Humepabto: Jmumputi Tyduaux
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