
Секция 3. Модификация поверхности 
________________________________________________________________________________________________ 

294 
 

 

6. Bogdanovich V.I., Giorbelidze M.G. Ion-plasma coatings performance properties 
improvement obtained by arc deposition. IOP Conference Series: Materials Science and 
Engineering, Vol. 1118, 2021, article number 012005. 
7. Богданович В.И., Гиорбелидзе М.Г., Докукина И.А., Суркова Н.В. Математическое 
моделирование остаточных напряжений в плазменных покрытиях с учетом процесса 
наращивания слоев // Известия Самарского научного центра Российской Академии наук. 
– 2020. – Т22, №6. – С. 14-20. 
8. Богданович В.И., Гиорбелидзе М.Г. Основные проблемы математического 
моделирования плазменных технологий высоких энергий // Труды XII Международной 
научно-технической конференции «Современные проблемы машиностроения». – Томск: 
Изд-во Томского политехнического университета, 2019 – С. 225-227. 
9. Bogdanovich V.I., Giorbelidze M.G. Mathematical modelling of heating features of a 
cylindrical surface under plasma deposition. Journal of Physics: Conference Series, Vol. 1745, 
2021, article number 012075. 
10. Bogdanovich V.I., Giorbelidze M.G. Development of mathematical model of disperse particle 
motion in the plasma flow in the field of boundary layer during plasma spraying. Journal of 
Physics: Conference Series, Vol. 1096(1), 2018, article number 012190. 
11. Свидетельство государственной регистрации программы для ЭВМ №2021610741. 
Богданович В.И., Гиорбелидзе М.Г. Расчет угла падения малоразмерных частиц на 
неподвижную поверхность с учетом наличия сжатого слоя. Заявитель и правообладатель: 
ФГАОУ ВО «Самарский национальный исследовательский университет имени академика 
С.П. Королёва. Заявка №2020667804; заявлено 28.12.2020, дата государственной 
регистрации в Реестре программ для ЭВМ 19.01.2021. 

 
 
 

THE FRICTION COEFFICIENT OF POLY(Ɛ-CAPROLACTONE) FILMS AFTER  
THE PLASMA TREATMENT 
I.E. GOLINSKIY, Е.О. FILIPPOVA 
Tomsk Polytechnic University 

E-mail: ieg7@tpu.ru 
 

Poly(ɛ-caprolactone) is a biocompatible and bioresorbable synthetic polymer that has been 
extensively studied and applied in implants for ophthalmic controlled drug delivery. 
Poly(caprolactone)s have found extensive use in drug delivery applications due to their attractive 
properties such as biocompatibility and biodegradability. Significant efforts have been made in recent 
years to develop stimuli-responsive systems using these polymers [1]. Through the functionalization 
of ε-caprolactone monomers, different stimuli-responsive properties can be instilled to the resulting 
polymers. Poly(caprolactone)s are usually formed through the ring-opening polymerization of ε-
caprolactone monomers, which can be accomplished through different mechanisms such as anionic, 
cationic, or coordination-insertion [2]. 

The implanted poly(ɛ-caprolactone) material must withstand the mechanical effects of surgical 
instruments, and therefore it is useful to know about the tribological characteristics of the polymer 
implants.  

The purpose of this work is to study the coefficient of friction of poly(ɛ-caprolactone) films after 
the exposure to low-temperature atmospheric plasma. 

Initial film samples of poly(ɛ-caprolactone) were obtained from a 1% solution of poly(ɛ-
caprolactone) with a molecular weight of Mw = 80,000 g/mol (Sigma-Aldrich, England). The each 
side of material was treated with low-temperature atmospheric pressure plasma (the treatment time 
was 30 s). Friction and wear studies were carried out using the finger-disk scheme under dry sliding 
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friction conditions on a TRIBO technik machine (France) while varying the test duration (0,13-0,5m) 
and sliding speed (in the range (1.5–5) mm/s). A counterbody was a ceramic ball (diameter = 6 mm). 

The range of the coefficient of friction of initial films was 0.127-0.394 (1.5 mm/s), 0.124–0.329 
(3 mm/s), 0.126–0.37 (5 mm/s) (fig. 1, 2).  

 
Figure 1 – The friction coefficient of initial films at sliding speed:  

1 – 1.5 mm/s, 2 – 3 mm/s, 3 – 5 mm/s. 
The range of the coefficient of friction of films after the plasma treatment was 0.125-0.244 (1.5 

mm/s), 0.125–0.491 (3 mm/s), 0.125–0.399 (5 mm/s) (fig. 2, 3). 
 

  
Figure 2 – The friction coefficient of the initial 
film (1) and the film after the plasma (2) at the 

sliding speed of 1.5 mm/s. 

Figure 3 – The friction coefficient of the initial 
film (1) and the film after the plasma (2) at the 

sliding speed of 3 mm/s. 
An increase in the speed and duration of the sliding test did not change of the friction coefficient 

of the initial samples and films after exposure to the plasma. 
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