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ABSTRACT Flow-excited vocal cords oscillation is numerically simulated making use of a two-dimensional finite
element model. The vocal cords oscillatory system is modeled as a viscoelastic body mutually coupled with compressible
nonviscous flow. The Bernoulli force is supposed to play a major role for exciting the vocal cords. The case when the
flow was assumed to be incompressible was already reported. In the present paper, the contribution of the expiratory
fiow compressibility to the oscillation is examined. The layered inhomogeneous structure of the vocal cords and the
presence of the false cords are also included in the model. The oscillatory response is demonstrated in terms of the vocal
cords movement, the velocity potential, the fluid density and the sound pressure, and the conditions for self-oscillation
are discussed with subglottal pressure and the driving velocity taken as parameters. The numerical results indicate that
the compressibility of the expiratory flow contributes to the oscillation only in the case when the glottal velocity is ex-
tremely fast. The false cords may affect the vocal cords movement in case of intense oscillation. The layered in-
homogeneity of the vocal cords does not affect its movement intrinsically. For the mechanism of the vocal cords oscilla-
tion, the compressibility of the expiratory flow and the presence of the false cords should be taken into consideration

when intense oscillation may results.
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Finite Element Simulation of Flow-excited Vocal Cords Oscilla-
tion—Effect of Expiratory Air Compressibility on the Oscilla-
tion—. By Ryuichi Shimoyama and Yukio Kagawa (Faculty of En-
Okayama Univ.), Yasupuki Takeda, Tatsuo
Yamabuchi, Tadakuni Murai and Norio Nishizuka (Faculty of En-
gineering, Toyama Univ.).
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I'y,I's : Boundaries on which velocity is prescribed

T, : Elastic body - fluid boundary

Ts : Rigid Boundary

T : Boundary to which the elastic body is fixed
Q.,Q. : Fluid region, elastic region

Vi ,Vs3 : Driving velocities

Vo : Surface velocity of elastic body normal to I':
Pa, pv : Fluid density, elastic density

] : Velocity potential

s : Point taken as stagnation in fluid
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(b) Model B Elastic Num. of elements 88

body Num. of freedom 364
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Num. of freedom 475
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(a) Homogeneous elastic cords (b) Nonhomogeneous elastic cords

elastic constant : 18000(N/u?) elastic constants
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: body 34000(N/u?)
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(a) Homogeneous elastic cords
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