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Fig. 11 Summation of Nyquist’s diagrams (with Kutta condition)
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Porpoising Instability of Two-Dimensional
Oscillating Planning Plate

Masatoshi BEssHO* and Katsuo Suzukr**
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Abstact

Motion of two-dimensional oscillating planing plate is anatysed by the linearized theory modified
so as to satisfy Kutta condition at the trailing edge by means of adding a wave-source singularity
at the leading edge, which implies the phenomena of periodic rise and fall of bow water. Analysis
of stability of such a frequency-dependent motion is performed by means of Nyquist's diagram
instead of Routh-Hurwitz’s. It is found that two-dimensional plate is unstable to oscillating when
planning at high speed of the Froude number based on the wetted length greater than the value
between 0.6 to 0 8. This value coincides with the critical Froude number predicted from the quasi-
static analysis and it agrees with the experimental results.
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