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Application Research of Tuned Mass Damper on Precision Equipment
Shiguo Liu
Shanghai Trutrust Electromechanical Technology Co., Ltd.

[Abstract] As a typical passive vibration control device, the tuned mass damper (TMD) has outstanding
application value in micro-vibration control of precision equipment. With advanced manufacturing developing
toward nanometer accuracy, lithography machines, electron microscopes and precision instruments impose
extremely strict requirements on vibration environment, while traditional isolation methods can hardly meet
ultra-high precision demands. This paper briefly describes the working principle, dynamic characteristics and
optimal parameter design of TMD, focuses on its applications in lithography machines, electron microscopes,
precision measuring and machining equipment, and discusses the advantages of new structures such as multiple
TMD, particle damping TMD and inerter-enhanced TMD. The results show that a properly designed TMD
can reduce vibration response at key frequencies by more than 60%, significantly improving equipment stability,
machining accuracy and measurement reliability. The paper also points out the shortcomings in current
applications and prospects the future intelligent and integrated development, providing engineering reference for
micro-vibration control of precision equipment.
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