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• Capital of the canton of Vaud

• Located on the shores of Lake Geneva

• About 150,000 inhabitants

• Over 400,000 in the metropolitan area

• The official language is French
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• Lausanne Ouchy

• Originally a fishing village

• Beautiful promenade

• The most popular recreational area



Lausanne
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• Lausanne Ouchy

• Originally a fishing village

• Beautiful promenade

• The most popular recreational area

• Fireworks at Lausanne Ouchy

• August 1st – Swiss National Day

• Founding of the Swiss Confederation



Lausanne
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• Headquarters of the International Olympic Comittee (IOC)

• Officially recognised as Olympic Capital of the World

• Olympic Museum



EPFL
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• École Polytechnique Fédérale de Lausanne

• Founded in 1853 – Federal institute in 1969

• Around 12,000 students and 4,000 researchers

• From 120 nationalities

• Over 350 research laboratories

• Fields of excellence: robotics, nanotechnology, 

bioengineering, computer science …

• Strong collaboration with industry

• More than 300 startups



Background and Motivation
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TIC – Tribology and Interfacial Chemistry

École Polytechnique fédérale de Lausanne (EPFL), Switzerland

The group is active in the field of advanced tribology

as a multi-disciplinary, multi-scale discipline at the

interface between material science, mechanics and

surface chemistry and physics.

Dr. Stefano Mischler (H-index 48)

Dr. Anna Neus Igual Muñoz (H-index 30)



Materials and Methods
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Time Sequence of applied conditions

0 – 600 s Open Circuit Potential (OCP)

600 – 1200 s Potential – 400 mV 

1200 – 1800 s Potential – 400 mV / Load – 2N

1800 – 5800 s RUBBING / Potential – 400 mV / Load – 2N

5800 – 6400 s Potential – 400 mV / Load – 2N
Evaluated parameters
• Friction

• Current

• Depassivation charge

• Residual current

• Lubricant behaviour

• Polarization curves

• Viscosity

• Surface topography

• UHMWPE pin

• Ti6Al4V plate

CoF

Voltage

Current

Load

Experimental conditions
• Reciprocating movement

• Load – 2N

• Stroke – 4 mm

• Speed – 40 mm/s

Materials and Methods
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Results – Lubricant behaviour
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Applied potential 

for experiments

Sample pH

PBS 7.4

M-SF clear 7.318

M-SF 100k 7.205

M-SF 200k 7.059

M-SF 300k 7.071

At room temperature (22 °C)

Cycle-induced degraded model synovial fluid

(albumin, γ-globulin, HA, phospholipids)

• Clear

• 100k cycles

• 200k cycles

• 300k cycles

Phosphate-buffered-saline (PBS) as reference
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Results - Friction
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Results – Depassivation charge
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Clear M-SF 100k M-SF

200k M-SF 300k M-SF

PBS



Results – Surface topography
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Results – Surface topography
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15.34 μm

Ti

Al

V

O

C

Imbedded particles in PE 

21.47 μm

Typical scratches on Ti6Al4V

18.94 μm

Free powder particles



Conclusions
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• Degradation of synovial fluid during long-term experiments should be considered,

as it alters its behaviour and affects results.

• A publication based on the current research is in preparation

• Established collaboration with the TIC lab with potential for further cooperation

• Planning of a joint project to be submitted next year



Conclusions

15/19

European Network for Tribocorrosion Resilient Interfaces & Sustainable Engineering (ENTRISE)

ENTRISE will transform how Europe studies and manages tribocorrosion—turning isolated 

expertise into collective strength and enabling the co-creation of knowledge, standards, 

and sustainable solutions that protect people, infrastructure, and the environment.



ECOTRIB 25 - Zurich
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Visual break
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• Mont Blanc – Aiguille du midi



Visual break
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• Geneva



Lukáš Odehnal

Lukas.Odehnal@vut.cz

THANK YOU FOR YOUR ATTENTION!

Supported by the project "Mechanical Engineering of Biological and Bio-inspired Systems", 

funded as project No. CZ.02.01.01/00/22_008/0004634 by Programme Johannes Amos Commenius, call Excellent Research.


