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Tension Correction Induced by In-Plane Small Vibrations of a Horizontally
Rotating String

Jiahui Zhou, Yuchang Shi, Yi Hu
Hangzhou Normal University, Hangzhou, China

Abstract: Starting from the axial force balance and the free-end condition of a horizontally rotating string, we derive the
dynamic tension correction induced by in-plane transverse velocity. Although directly related to the Coriolis term, its
product with the transverse slope is second order, so the first-order transverse frequencies remain unchanged. An explicit
tension correction is obtained for the lowest nonzero in-plane Legendre mode. Its spatial sign change, oscillation of the
fixed-end reaction, and the amplitude condition for nonnegative tension are analyzed. The example clarifies perturbation

orders in a rotating frame.
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