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Relationship between Tribological Characteristics and Perceived Texture
when Humans touch Artificial Skin with/without Lubricants

Yasuhisa KAMIKAWA, Yoshimune NONOMURA , Takashi MAENO

There has been a remarkable increase in demand to quantitatively measure and evaluate texture
especially in the process of product design for cosmetics, apparel, and household products. The
purpose of this study is to analyze the relationship between texture perception of geometry and
artificial skin and effect of lubricants. Solid lubricant and fluid lubricant on artificial skin are selected
as samples. Next texture of samples is evaluated by semantic differential method and texture scores is
calculated. Then, suppress strength, dynamic friction, and tracing speed of a finger are measured
while an examinee evaluated the texture of samples. From these results tribological characteristic of
samples are calculated. Finally the relationship between tribological characteristics and texture score
are analyzed using the multiple regression analysis method. In conclusion relationship between
texture and tribological characteristics are clarified. Now it is able to evaluate the difference in
textures which were considered difficult to distinguish.
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221 pm X Table 1 Size of surface structure of pseudo skin

Surface | Salient length (mm) Groove width (mm)
a 04 0.12
B 0.6 0.17
v 0.9 0.25

Table 2 Specification of oil lubricant

Lubricant Petrolatum (%) IPM (%)
3.3 Wi 100 0
33.1 W 50 50
W 0 100

Table 3 Specification of powder lubricant

Lubricant Talc (%) Titanic oxide (%)
Tio0 100 0
Tas 25 75
Ty 0 100
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Dynamic friction force/ Normal force
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Table4 Correlation between texture and tribological characteristics

betabeta  shittori nuru-nuru sara-sara sube-sube tsuru-tsuru zara-zara
Roughness Score 047 026 029 070 075 081" 086"
Solid lubricant Score 034 029 009 073 080" 039 048
Fluid lubricant Score 089" 086" 097" 060 050 024 038

" 1 95% confidence interval,

Table5 Resultof multiple regression analysis between texture and tribological characteristics

™ 1 99% confidence interval

betabeta” shitori nurunuru”  sarasara’ subesube”  urLHsuru.  zara-zara
Determination Coefficient 098 0.85 098 098 099 0.70 096
Roughness Score 020 0.02 017 024 025 047 0.66
Solid lubricant Score 0.18 0.16 001 048 050 0.09 012
Fluid lubricant Score 069 0.38 0.80 050 -040 008 031

Fig. 8 Example of fluid lubrication characteristics
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lubricant score and texture score
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