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Study on the added mass of a cylinder in the lock-in range of
vortex-induced vibration

Wang Yi, Chen Weimin, Lin Mian

(Div. of Engineering Sciences, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract

The added mass coefficient for a cylinder in the lock-in range of vortex-induced vibration (VIV) is

analyzed theoretically. According to the relationship between the cylinder’s vibration frequency and flow
speed, the semi-empirical formulas of the added mass in VIV are presented. Compared with the experimental
results and the numerical simulation results, the semi-empirical formulas are examined. In addition, the

application range of these estimation formulas is also discussed in this paper. At last the amplitude of the

cylinder’s response in the lock-in range of VIV is calculated using the added mass given by this work. It is
demonstrated that the amplitude of the cylinder’s response in VIV more closely agree with experimental

results than the response using the ideal added mass.

Key words: added mass; lock-in; mass ratio; reduced velocity; natural frequency
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