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Abstract: A decoupled optimization method was proposed for underplatform damper (UPD) design
to address the lack of multi-objective mechanism insight and the high cost of iterative blade-damper
modeling. A parameterized equivalent beam model of the blade-UPD system was developed, which

accurately reproduced the first bending-mode dynamics and the nonlinear forced response, while keeping
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the model size and computational cost modest. The influences of key UPD design parameters on vibra-tion

attenuation were characterized, and three dimensionless metrics—reduction degree, domain width, and

coincidence degree were introduced to quantify the damper performance. The results showed that the

contact angle primarily set the attenuation “depth” and applicability “width,” where-as the damper mass

tuned the operating domain’s overlap with engine flow-field excitation. Based on these insights, a

decoupled strategy was adopted: which first optimized geometric parameters using a Pareto multi-objective

genetic algorithm, then set the damper mass according to the excitation char-acteristics. For a non-

symmetric UPD case, the optimized design increased the reduction degree by 13%, the domain width by

38%, and the coincidence degree by 114.6%, yielding a 43.8% decrease in the first-bending resonance

amplitude under the target operating condition.

Keywords: turbine blade; underplatform damper; equivalent modeling;

vibration reduction performance metrics; multi-objective optimization
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Fig. 1 Equivalent beam model
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