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Abstract—Applying design methodology, new type friction tester has been developed. Functional analysis has
been executed and functional structure were constructed during the conceptual design. Optimal solution has
been selected and a proto model has been manufactured according to the conceptual design. Using the tester
developed in the laboratory, frictional characteristics of natural rubbers have been experimentally analyzed.
Friction coefficient has been calculated from the measured normal force and friction force under various
speeds, loads, and temperatures. The corelations between the various operating conditions and friction coeffi-
cients have been verified. Especially, drag friction due to the visco-elastic behavior of the rubber has been

observed in this analysis.
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Fig. 1. Black box diagram of the tester.
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Fig. 2. Functional structure of the tester.
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Fig. 3. Schematic diagram of the tester.



Fig. 4. Appearance of the tester.
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Strain Gage
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Fig. 5. Schematic diagram of the tester pin showing
friction force and bending moment.
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Fig. 6. Measured forces and friction coefficient (F:
Friction force, P: Normal force, (i: Friction coefficient)
[Specimen: A, Temperature; 23.5°C, Load; 20 N
Velocity; 2.7 mm/s].
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Fig. 7. Measured forces and friction coefficient (F:
Friction force, P: Normal force, (i: Friction coefficient)
[Specimen: A, Temperature; 60.0°C, Load; 70 N, Velo-
city; 13.8 mm/s].
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Fig. 8. Measured forces and friction coefficients
showing drag phenomena (F: Friction force, P: Normal
force,: p: Friction coefficient) [Specimen: C, Tem-per-
ature; 60°C, Load; 70 N, Velocity; 2.7 mm/s].
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