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Dynamic Balancing Method for Airfoil

ZHANG Xining, ZHAO Huan, XIA Xinrui, YANG Yuwei

(State Key Laboratory for Manufacturing System Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To control the compensation mass more accurately and improve the balancing
precision, a new dynamic balancing method using lift and centrifugal force produced by the airfoil
angle of attack to compensate the unbalance is presented. By analyzing the lift and centrifugal
force theoretically, the mathematical model about attack angle and compensation mass is
established. The corresponding experiments are conducted to obtain the relationship between the
airfoil attack angle and the compensation mass. Test weights are added in eight different phases
as the unbalance mass, the attack angle is adjusted according to the mathematical relationship
obtained in advance to realize dynamic balancing. The experiments show that the dynamic
balancing device designed by the proposed method can accurately compensate the unbalance
amount to 1 617.6 g « mm at any position of the main shaft. Vibration caused by unbalance can
be reduced by 94.21% at 560 r/min in the experiments. Rotor unbalance can be controlled
accurately without adding or removing extra compensation mass.
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