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Abstract

In order to investigate the distribution of pressure field in the both sides of the vocal cord and the
influence of flow field with different vocal cord structure between males and females, vocal cords
of aerodynamic simulation model were established by using the theory of vocal cord vibration
mechanism and aerodynamics. The two kinds of typical glottis Angle (0°, 20°) were set up in the
model respectively, explored the differences of key aerodynamics parameter. The experimental
results show that the pressure on the surface of the female vocal cord was higher than that of the
male, but has the lowest pressure in the aspect of vocal cord stress. In terms of glottic flow field
changes, the airflow in female glottis is lower than that in male vocal cords. Under the same vocal
condition, male vocal cords are more prone to vibration than female vocal cords. It can be seen
that the male and female have differences in the phonation, which helps to provide a reliable
theoretical basis for the gender-based diagnosis.
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Figure 1. Vocal system structure
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Figure 2. Vocal aerodynamics model
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Figure 3. Detail vocal cord structure. (a) Male and (b) Female
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Figure 4. Both sides pressure distribution of vocal cords. (a) 0° male, (b) 0° female, (c) 20° male and (d) 20° female
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Figure 5. On one side without airflow deflection pressure distribution of male and female vocal cord
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Table 1. Glottic angle of 0°
=1 AEEAR

—0.1 cm —0.05 cm 0cm 0.05 cm 0.1 cm 0.2 cm 0.3 cm
T A TS M 462.0 Pa 337.7 Pa 133.5 Pa 96.6 Pa 61.0 Pa —22Pa ~7.4Pa
T S M 462.0 Pa 337.8 Pa 132.7 Pa 96.9 Pa 61.3 Pa ~7.5Pa -167.8 Pa
LTS 460.6 Pa 336.6 Pa 122.2 Pa 66.6 Pa 113.9 Pa —~73 Pa -1.38 Pa
LA SR 460.6 Pa 335.6 Pa 122.2 Pa 66.7 Pa 112.4 Pa -14.5 Pa ~11.1Pa
Table 2. Glottic angle of 20°
2. Bl AR 20°
-0.1 cm —0.05 cm 0cm 0.05 cm 0.1 cm 0.2 cm 0.3 cm
T T S A e — 436.5 Pa 176.5 Pa —130.3 Pa -16.3 Pa —6.8 Pa —4.0 Pa -33Pa
Pk S ) 436.1 Pa 174.0 Pa -167.3 Pa -125.5 Pa -70.1 Pa 3.5Pa 232 Pa
LTS ) 427.5 Pa 174.3 Pa -182.6 Pa -134.8 Pa ~-72.3 Pa —-32Pa -8.0 Pa
LA SR R — 427.6 Pa 174.6 Pa —134.9 Pa —19.1 Pa —6.6 Pa -39Pa -15Pa
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Figure 6. Velocity contour image with different glottis inclination angle (a) 0° male, (b) 20° male, (c) 0° female and (d) 20°
female
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