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Helicopter Rotor Vibration Reduction Optimization by Modal Shaping of Blades

Wang Hongzhou Liu Yong Zhang Chenglin

National Key Laboratory of Rotorcraft Aeromechanics,
Nanjing University of Aeronautics and Astronautics, Nanjing,210016
Abstract: The aeroelastic and modal shaping finite element dynamics model was derived from

Hamilton theory. It can be analyzed the systematic structural dynamics by changing the stiffness and
mass of blade section. The stiffness and mass of blade section were used as design variables, con-
straints on frequency placement, autorotational inertia, mass and MSP were included, the objective
function was to minimize the blade vibration. Finally, compared with the optimization results of the
designed model, the result shows that the optimum solution results will cause 55. 4% reduction of the
3/rev rotor blade root shears, 66.5% reduction of 4/rev rotor blade shears and 53.4% reduction of
the 5/rev rotor blade shear under the constrained conditions.
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Research on Energy Regeneration System of Hydraulic Excavator’s Boom Based on Hydraulic Transformer
Zhang Shuzhong Deng Bin Ke Jian
Southwest Jiaotong University,Chengdu,610031

Abstract; In order to improve the efficiency of hydraulic excavator’s boom,an energy saving system for
hydraulic boom was brought forward, which can accomplish potential energy recovery and reutilization by
hydraulic transformer, adopting an accumulator as energy storing device. Firstly, the composition and
working principles of the system were discussed. Then models of working set and hydraulic system were
established. Simulation under typical working cycle presents, the amount of boom potential energy, recovered
energy,reutilized energy and regenerated flow volume. Furthermore, the energy consumption of boom was
analyzed and compared with the original hydraulic system. After analysis, it shows that the system runs
steadily and comfortably,saves energy remarkably by potential energy reutilization and flow regeneration, has
good potential for improving energy utilization of hydraulic excavator.

Key words: hydraulic excavator;hydraulic transformer;accumulator;potential energy regeneration
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