3t Al eks] =55 B, #1357 #8Z, pp. 847~853, 2011 847

(St=x=3D DOI:10.3795/KSME-B.2011.35.8.847 ISSN 1226-4881
37 =] o =
AF p2Ee 57 AFel WAE VEFFS 9T

at g 770l &= AT

* st ALVALATEAT L, o el VA e ST

Effects of Oscillating Flow on the Dynamic Behavior
of an Artificial Sensory Hair

Byung Kyu Park” and Joon Sik Lee”

* Institute of Advanced Machinery and Design, Seoul Nat’l Univ.,
** School of Mechanical and Aerospace Engineering, Seoul Nat’l Univ.

(Received May 26, 2011 ; Revised June 9, 2011 ; Accepted June 10, 2011)

Key Words: Oscillating Flow(% &), Flow Sensor(fr& 4l4]), Artificial Sensory Hair(Q13 771,
Modulus of Elasticity(§H4d Z15~), Response Characteristics(-5-5 5743)

£%: 79 ujde] gl WEeh AR AR dpRe ARAel EAste] wel, WYX, wi
BE B2 PASE 4TS Bk o] V%S Wd Q¥ gARE AA AR Askel £ 7
5 /)EE ¥ FHRAS AL, AEFGNA SHEHS setsh] Al MANS AL 5
Y3 2 A5 FFS wARYL FF AZAE] WAR AW AE 2 uF ABEER vhehd
A3k, @AASI WA 2 Cyop AR A AHAEFY N BREA} A Ao ek F
ofF §% Fo A 4R BHASE P AA TG B GAARIE 2 AF gmo
A ABSFHORE Fag Fe W9 WA TR vehia g

Abstract: Filiform hairs that respond to movements of the surrounding medium are the mechanoreceptors commonly
found in arthropods and vertebrates. The hairs function as a sensory system for perceiving information produced by
prey, predators, or conspecifics. A mathematical model is proposed, and the parametric analyses for the response of
artificial filiform hair are conducted to design and predict the performance of a microfabricated device. The results
for the Cytop hair, one of the most popular polymer optical fibers (POFs), show that the fundamental mode has a
dominant effect on the hair behavior in an oscillating medium flow. The dynamic behavior of sensory hair is also
dependent on the physical dimensions such as length and diameter. It is found that the artificial hair with a high
elastic modulus does not show a resonance in the biologically important frequency range.
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