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Analysis of Friction Mechanisms Associated with Write Feeling
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Abstract —To interpret the perception that originates from tactile sensibility during people touch and recognize
the object surfaces, this study focuses on the development of a friction model that can describe the interaction
of a stylus pen sliding over the counter surfaces. In addition, the study includes several other experimental factors
such as the pressure, temperature, and topology of surface, which can have an effect on the emotional user expe-
rience concerning various surfaces; this research aims to suggest a method to quantitatively evaluate the relation
between these experimental parameters and emotional user experience. Accordingly, the objective of research
comprises the friction characteristic technology for measurement of fine tribological behavior and a standard to
quantify the emotional feedback. Existing panels or input devices that provide interaction feedback about user
actions simply operate with a single frequency vibration or sound response. On the contrary, this research inves-
tigates various interaction characteristics including friction force, frequency, and surface topology synthetically.
Using the developed model, which can explain the relation between the friction parameters and emotional user
experience, developers can design their product in order to provide the user with expected emotional sensibility.
Consequently, it can contribute to reduce the development cost about sensitivity model.
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Fig. 1. Friction test picture.
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Table 2. Result of evaluation sensitivity (Smooth VS
Rough)

Type Ave STDEV ~ Mode

Table 1. Condition for friction test Oil magic ink pen 42 0.8 5
Equipment Friction tester Plus pen 3.6 1.0 4
Specimen A4 paper Colored pencil 35 1.0 4
Counterpart Different type of pen point Highlighter 1.7 1.1 1
Normal load(N) 0.2 Pencil 4.1 0.9 4
Velocity(mm/s) 0.25 Ballpoint 22 0.8 3
Lubrication X Mechanical pencil 3.9 0.9 4
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Fig. 2. Graph of C.O.F (3 type of pen).

Table 3. Average of sensitivity and C.O.F

Type Sensitivity C.OF

Oil magic ink pen 4.2 0.067
Colored pencil 3.5 0.185
Highlighter 1.7 0.141
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Table 4. Average of sensitivity and standard deviation
with C.O.F

Type Sensitivity S.D(10%)
Oil magic ink pen 42 10.7
Pencil 4.1 7.89
Colored pencil 22 6.84
Highlighter 1.7 6.01
0.012
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Fig. 3. Graph of standard deviation (4 type of pens).
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