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Measurement of Dynamic Viscoelasticity of In-vivo Human Skin
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ABSTRACT
The products designed by human sensibility and ergonomics are given good impression. Especially the touch
feeling on the human skin is very useful sensibility for quality of products. Elasticity and viscosity of human skin
is very important element in product design based on ergonomics. In this paper, we describe a sophisticated method
for measurement of dynamic viscoelasticity characteristics of human skin. For this measurement, we developed a
measurement system assembled with load cell, actuator, amplifier and data acquisition system. The MATLAB™ s

used to analyze the data and fit a approximation curves
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Fig. 1 Constitution of Dynamic Viscoelasticity of
Human Skin Measuring System
® Actuator () 2-Components Load-cell
© [n-vivo skin Fixator () Probe



3. 48 3 43

Invivo B9 34 dad e JIZ 35 mm, F
7] 0.5 sec?] Sinusoidal Function® A}-& ¥ F-of g
7}abm &R 8491tk Load Celiol A 3@ dlo]E
= MATLAB™Co 2 A 3igich g 27he] 43
(index finger), % *)(middle finger), %F=(ring finger),
Her 2 (forearm)H 91 & F A2 S, F Al
ug detd EAE vim A8t

B dFo| A= General Solid ModelZ HE-E =
93 3}3ich General Solid Model& k;©l 04 o
Voigt ModelZ k,7F 0¥ @ Maxwell Model 2 WHE}
= E o 49l HaA s JEd F e Ed=
e m, dutd oz AAESFE General Solid
Model2 AFdctn LA ch ‘3—4 By 44
o] 2|3} Spring Coefficient k;, k, <} Damping Coefficient
2 ojFolz ojEuAAL

o
=
=

\__

dF dz
(ky + k) F+ b= kik,z + kl#'d_t 1)
2 Ae Aesid
__kky kK ‘ﬁ%ﬁt
F(t)_k1+k2t (k1+k2)#+ce (2)
oltt.

} nmemsizm

Fig. 2 General Solid Model for analyzation of Dynamic
Viscoelasticity In-vivo Human Skin
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Fig 3. Response Curve of Index, Middle, Ring
Finger and Forearm by Sinusoidal Input
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