
 

Mechanics of sliding friction

Citation for published version (APA):
Breemen, van, L. C. A., Govaert, L. E., & Meijer, H. E. H. (2008). Mechanics of sliding friction. Poster session
presented at Mate Poster Award 2008 : 13th Annual Poster Contest.

Document status and date:
Published: 01/01/2008

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 05. Oct. 2023

https://research.tue.nl/en/publications/407805fd-6543-4ba5-96e3-57ec26d9d3bb


Experimental
Response of polycarbonate with a 50μm tip and a constant normal 
force of 300mN at 4 different sliding velocities

Figure 2: Friction force vs. scratch distance (left); penetration into  surface vs. scratch distance (right)

Figure 3: Cross section of 3D residual deformation profile (left); dependence of the residual deformation 
on thermodynamic state and sliding velocity (right)

Interpreting friction measurements
Comparing numerical simulations with experimental results gives 
quantitative predictions, but more importantly friction between metal 
and polymer only indirectly, via increasing the plastic deformation 
zone, contributes to the friction force measured.

Figure 4: Simulations (solid lines) compared to experiments (▼). Penetration into the surface for different μ
at a sliding velocity of 0.1 μm/s (left); dependence of the friction force on sliding velocities for different μ
(right).

Figure 5: numerical simulations of sliding friction experiments

Introduction
Polymers are frequently used in in applications where frictional
properties are important like in hip joints, bearings and gearboxes. 
Until now it is basically unknown why some polymers have better 
tribological properties than others. This leaves us with the following 
question: "Which intrinsic properties of polymers contribute to friction 
and how, by knowing these properties, can we tailor polymers to 
minimize friction?"

Principles
The friction force  is attributed to a  deformation and an adhesion 
related component

The tip geometry, normal load (Fn) and sliding velocity (vx) are 
control parameters; the friction force (Ff) and penetration into the 
surface are measured.

Constitutive model
To simulate the deformation related component a multi-mode model 
is employed

Figure 1: constitutive relations capturing the intrinsic stress-strain response of glassy polymers
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