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Research on the Design and Optimization of Centrifugal Hammer
Pitch-controlled System

Xi Liangliang, Wang Haifeng, Song Bifeng
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In a high altitude airship propeller system, at present, adopting the technology of variable pitch in-
creases the weight and consumes more energy. A kind of centrifugal hammer pitch-controlled system is designed
based on the centrifugal force, the working principle of the mechanism is analyzed, and kinematics and dynamics
simulation analysis are carried out by using the ADAMS software. On the basis of the simulation results, para-
metric modeling of centrifugal hammer is applied, a constraint equation is establish and the pitch angle of opti-
mization as the objective function is made to optimize the space position of the centrifugal hammer. The simula-
tion results show that when the propeller speed changes, this system can accomplish the functions of variable

pitch propeller, and verify the feasibility of the mechanism, The optimization results show that 48 degrees of

centrifugal hammer installation angle has the best effect of variable pitch for this platforms.
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Fig.1 Propulsion system characteristic
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Fig.2 Centrifugal hammer pitch-controlled system
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pitch-controlled system
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Fig. 5 Schematic diagram of propeller speed
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Fig. 9 Curve of propeller pitch angle A change with

time after optimization
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time after optimization
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