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Ë¾ËÍÐÁË¿½ÊÅÂ

½ïëéêë-îåèëßëæ éåçíëîçëì ÊÏ-206

ÉêëàëñðêçóåëêÝèùêøæ Ýïëéêë-îåèëßëæ éåçíëîçëì 

DimentionFastScan(Bruker)

ÊÝêëåêáâêïëíHysitron750 Ubi

¿ÝêêÝ ÈâêàéûíÝ-¾èëáãâïï

ÐîïÝêëßçÝ áèü íÝîìøèåïâèùêëæ îðõçå 

LU-222 Advanced (Labultima)

ÌíåÞëí áèü åäéâíâêåü çíÝâßëàë ðàèÝ 

îéÝôåßÝêåü DSA 100E (KRUSS)

ÃåáçëîïêÝü üôâæçÝ

ÏâíéëìèÝïñëíéÝ

ÇëêïÝçïêøæ ìíëñåèëéâïí 

SurftestSJ-210 (Mitutoyo)



Á

Á

Á

Á

Á
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ÅÎÎÈÂÁË¿½ÊÅÂ ÉÅÇÍË-Å Ê½ÊËÎÏÍÐÇÏÐÍØ

Çëêïíëèù õâíëòëßÝïëîïå:
Åëìïåôâîçåò éÝïâíåÝèëß ßøîëçëïëôêøò 
ëìïåôâîçåò éåçíëîçëìëß
ÅàâïâíëîïíðçïðíÎ¿Ô-ïâòêåçå
ÅìùâäëéÝïâíåÝèëß
Åúèâéâêïëß ÉÚÉÎ
Åáíðàåò éÝïâíåÝèëß, ïíâÞðûöåò êåäçëæ 
õâíëòëßÝïëîïå î óâèùû ëÞâîìâôâêåü 
ëïèåôêøò íÝÞëôåò òÝíÝçïâíåîïåç

ÅÕâíëòëßÝïëîïùìëßâíòêëîïåìëÀËÎÏÍ8.700-2010
ÅÇëêïíëèùßìëèðçëêïÝçïêëéåèåçëêïÝçïêëéíâãåéÝò
ÅÅäéâíâêåüêÝ3íÝäêøòðôÝîïçÝòëÞíÝäóÝ
ÅÌëèüîçÝêåíëßÝêåüêÝçÝãáëéðôÝîïçâ: 91,6Ҏ91,6éçé; 10Ҏ10éçé; 1Ҏ1éçé
ÅÍÝäíâõâêåâçÝáíÝîçÝêåíëßÝêåü512Ҏ512ïëôâç

91,6Ĭ91,6 éçé10Ĭ10 éçé1Ĭ1 éçé

Ra, êé0,24 0,18 0,11
Rq, êé0,57 0,62 0,14
Rz, êé 0,53 0,34 0,20

91,6Ĭ91,6 éçé 10Ĭ10 éçé 1Ĭ1 éçé

éâòÝêåôâîçÝü 
ìëèåíëßçÝ

éÝàêåïë-
íâëèëàåôâîçÝü 
ìëèåíëßçÝ

Ra, êé1.63Ñ0.08 0.40Ñ0.02
Rq, êé3.82Ñ0.19 0.60Ñ0.03
Rz, êé 2.81Ñ0.14 0.80Ñ0.04

îåïÝèè

çßÝíó
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Çëêïíëèù éëíñëèëàåå å àâëéâïíåôâîçåò íÝäéâíëß

êÝ ìíåéâíâ ìèâêëç òíëéÝ

ËìïåçÝ

Çëêïíëèù àèðÞåêø ß 100 êé

20 éçé2

Çëêïíëèù ßøîëïø ß 30 êé

20 éçé2

½ÎÉ ½ÎÉ
ÀåîïëàíÝééø íÝîìíâáâèâêåü íÝäéâíÝ äâíâê ß ìèâêçÝò òíëéÝ

Áâñâçïø

ÊÝèåôåâ áâñâçïëß (ìëíø) ß àâïâíëîïíðçïðíÝòGaN



ÅÎÎÈÂÁË¿½ÊÅÂ ÉÅÇÍË-Å Ê½ÊËÎÏÍÐÇÏÐÍØ

êÝ ìíåéâíâ ïßâíáøò åäêëîëîïëæçåò ìëçíøïåæ Cr(V)N
(êÝ åäëÞíÝãâêåüò éëíñëèëàåü áëíëãâç ïíâêåü ìëîèâ éÝçíëåîìøïÝêåæ)

Book Chapter 16. ¥Effect of Atmosphere During Deposition on 
the Morphology, Mechanical Properties and Microfrictionof 
Zr-Based Coatings / T.A. Kuznetsova, V.A. Lapitskaya, S.A. 
Chizhik, B. Warcholinski, A. Gilewicz// Advanced Structured 
Materials, vol 155. P. 271ě319. 2022. Springer, Cham.

Structural, mechanical and tribological properties of Cr-V-N coatings deposited by cathodic 
arc evaporation / A. S. Kuprin, V. D. Ovcharenko, A. Gilewicz, G. N. Tolmachova, I. V. 
Kolodiy, R. L. Vasilenko, T. Kuznetsova, V. A. Lapitskaya, B. Warcholinski// Tribology 
International. ě2022. ěVol. 165. ěP. 107246. 

êÝ ìíåéâíâ ïßâíáøò åäêëîëîïëæçåò ìëçíøïåæ Zr(C)N 
(êÝ åäëÞíÝãâêåüò åîòëáêÝü éëíñëèëàåü)

êÝ ìíåéâíâ ïßâíáøò åäêëîëîïëæçåò ÝèéÝäëìëáëÞêøò ìëçíøïåæ (êÝ åäëÞíÝãâêåüò 
éëíñëèëàåü áëíëãâç ïíâêåü ìëîèâ éÝçíëåîìøïÝêåæî êÝêëïíåÞëìèâêçÝéå)

Silicon addition as a way to control properties of tribofilmsand friction of DLC coatings / T. 
Kuznetsova, V. Lapitskaya, A. Khabarava, R. Trukhan, S. Chizhik, E. Torskaya, A. Mezrin, S. 
Fedorov, A. Rogachev, B. Warcholinski// Applied Surface Science. ě2023. ěV. 608. ěArticle 
ĭ 155115.
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ÎÌÂÓÅ½ÈÅÄÅÍË¿½ÊÊØÂ ÉÂÏËÁØ ½ÎÉ

ÍâãåéPeakForceQNM (QuantitativeNanoMechanicsě
çëèåôâîïßâêêëâêÝêëéâòÝêåôâîçëâçÝíïåíëßÝêåâ)ìëäßëèüâï
çÝôâîïßâêêëìëèðôÝïùçÝíïøåçëèåôâîïßâêêëåäéâíüïùïÝçåâ
îßëæîïßÝéÝïâíåÝèÝçÝçéëáðèùðìíðàëîïå,Ýáàâäåü,
áâñëíéÝóåüåáåîîåìÝóåüßêÝêëéÝîõïÝÞâ.
ÌëîçëèùçðßíâãåéâPeakForceìíëåîòëáåïìëîïëüêêøæ
çëêïíëèùîåèø,îçëïëíëæäëêáßëäáâæîïßðâïêÝëÞíÝäâó,
àèðÞåêÝáâñëíéÝóååëÞíÝäóÝëôâêùéÝèÝåêâìíâßøõÝâï
êâîçëèùçåòêÝêëéâïíëß. ¿çÝãáëæïëôçâåäëÞíÝãâêåüäëêá
îëßâíõÝâï¥ìëáßëá-ëïßëáçìëßâíòêëîïåëÞíÝäóÝîäÝìåîùû
îåèëßøòçíåßøò(êÝåäëÞíÝãâêååêåãâ). ÌëèðôâêåâåäÝìåîù
ïÝçåòçíåßøòåüßèüâïîüëîêëßëæíÝÞëïøíâãåéÝPeakForce
QNM,ìëçëïëíøéÝßïëéÝïåôâîçååáâïìâíâîôâïäêÝôâêåæ
éâòÝêåôâîçåòîßëæîïß(éëáðèùðìíðàëîïå,Ýáàâäåüåáí.) î
ðôâïëéòÝíÝçïâíåîïåçåîìëèùäðâéëàëäëêáÝ(íÝáåðîëîïíåü,
ãâîïçëîïùçëêîëèå).

ÏëìëàíÝñåü, 60 éçé2 ÇÝíïÝ éëáðèü ðìíðàëîïå, 60 éçé2

ÇÝíïÝ èëàÝíåñéÝ
éëáðèü ðìíðàëîïå, 60 éçé2 ÇÝíïÝ îåèø Ýáàâäåå, 60 éçé2

ěîåèÝ Ýáàâäåå

ìë êÝçèëêð ãâèïëæ 
èåêåå ëìíâáâèüâïîü 
éëáðèù ðìíðàëîïå

Horng, J. H. Ëìíâáâèâêåâ éâòÝêåôâîçåò å ñíåçóåëêêøò 
îßëæîïß ðàèâíëáêøò çëéìëäåïëß êÝ íÝäêøò éÝîõïÝÞêøò 
ðíëßêüò / J. H. Horng, Å. Û. ÓðçÝêëß, Â. ¿. ÏëíîçÝü, Ï. ½. 
ÇðäêâóëßÝ, W. H. Kao// Ïíâêåâ å åäêëî. ě2020. ěÏ. 41, 
ĭ 2. ěÎ. 139-144.
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ÅîîèâáëßÝêåüîïíðçïðíøìëßâíòêëîïåå
íÝîìíâáâèâêåâéÝàêåïêøòîßëæîïßêÝéåçíë- å
êÝêëéâïíëßëéðíëßêâìíëßëáüïß íâãåéâMFM
(magnetic force microscopy ě éÝàêåïêë-îåèëßÝü
éåçíëîçëìåü(ÉÎÉ)). ÁèüåîîèâáëßÝêåæåîìëèùäðûïîü
çÝêïåèâßâíøîëîìâóåÝèùêøééÝàêåïêøéìëçíøïåâé.

Ãâîïçåæ áåîç (5 éçé2)

ÎïÝèù, 90 éçé2

ÏëìëàíÝñåü

ÇÝíïÝ ñÝäø (ÉÎÉ) ÏëìëàíÝñåü

ÇÝíïÝ ñÝäø (ÉÎÉ)

ÏëìëàíÝñåü

ÇÝíïÝ ñÝäø (ÉÎÉ)

Al îìèÝß + îðîìâêäåü FexOy(3 éçé
2)

ÎïÝèù, 20 éçé2

ÏëìëàíÝñåü

ÇÝíïÝ ñÝäø (ÉÎÉ)

Nano-columnar, self-organisedNiCrC/a-C:H thin films deposited 
by magnetron sputtering / SuszkoT., GulbiƵskiW., ZaƱťskiK., 
GreczynskiG., MorgielJ., LapitskayaV. // Applied Surface 
Science. ě2022. ěV. 591. ěArticle ĭ 153134.


