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Micro-frictional contact force properties of articular cartilage

LI Feng', WANG Cheng-tao’ (1. College of Electromechanical Engineering, Qingdao University of
Science and Technology, Qingdao 266061, Shandong, China; 2. School of Mechanical Engineering, Shanghai
Jiao Tong University, Shanghai 200240, China)

Abstract; Objective To study the frictional contact force properties of articular cartilage by modified silicon probes
of the atomic force micro-scopy (AFM). Methods Modification was conducted on the silicon nitride probes of
AFM by micromanipulator, and the glass microsphere was glued on the probe by glass adhesive as the pinhead.
Micro-tribology properties of human and bovine articular cartilage were then investigated by using the modified
AFM probes. Results With the increase of load, the friction force on human and bovine cartilage also increased
gradually. When the sliding speed increased from 0 to 100 um/s, the friction force between the specimens and
probes increased very quickly; when the sliding speed increased from 100 um/s to 300 um/s, the friction force in-
creased but slowly. Conclusions Articular cartilage obviously has fibrous structure in its surface. The experiment
shows a direct relationship existing between the surface roughness of articular cartilage and the measuring range.
When the load or sliding speed increases, the friction forces in both human and bovine cartilage show an increase
with the same variation range. The investigation on mechanical and tribological properties of articular cartilage in
micro-frictional experiment will contribute to understanding the injury mechanism of articular cartilage and help to
develop wear-resistant materials for medical artificial joints.
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Fig.2 AFM surface images of different cartilage
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(a) Human cartilage, (b) Bovine cartilage
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Fig.3 Variation of friction forces with loads
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