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Abstract: The dynamic self-balancing mechanism of a dual-ball automatic balancing device
based on a single-disc rotor model is investigated using the variation amplitude method. The
system control equations are established through Lagrange equations, and the amplitude-
frequency characteristic equations under four working conditions are derived. The Jacobian
matrix is directly constructed based on the solution form of the variable amplitude method,
avoiding the case-by-case discussion of steady-state equations in the traditional methods, and the
system stability conditions are obtained using the Routh—-Hurwitz criterion. Numerical analysis
reveals that: system vibration intensifies in the lower resonance region; in the upper resonance
region, zero-amplitude motion occurs only when parameters satisfy the complete balancing
condition, at which point the balls jump to the opposite side of the mass center, achieving
complete or partial balance. The research results are validated through time-domain simulations,
providing a theoretical basis for the design and optimization of ball-type automatic balancing
devices.
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