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Model-Based Balancing Method for High-Speed Machine
Tool Spindle Without Trial Weights

ZHANG Yun', MEI Xuesong’?, ZOU Donglin', JIANG Gedong', XU Muxun'

(1. School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. State Key Laboratory for
Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A new high-speed spindle balancing method based on dynamic model is presented to
suppress vibration from imbalance. It only needs to collect data of vibration response at operating
speed without trial weights. Concentrating the continuously distributed imbalance and reducing
relationship matrix between unbalance response and imbalance, the new method enables to a-
chieve double plane balance of the high-speed spindle in two arbitrary positions, which identifies
the equivalent concentrated imbalance accurately, and the vibration response induced by the iden-

tified imbalance is similar to that induced by original continuously distributed imbalance. Adding
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the counterweight, the imbalance vibration of spindle is suppressed effectively.

Keywords: high-speed spindle; dynamic model; unbalance identification
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