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Model and algorithm of optimal embedded sensors placement for
gear boxes based on signed directed graph of vibration propagation

CHEN Zhong-sheng,~YANG Yong-min, L1 Cong, YIN Jianfe

(College of Mechanical Engineering and Automation,
National University of Defense Technology, Changsha 410073, China)

Abstract : Owing to thefact that-sampling-ways and propagation paths of vibration sg-
nal s under embedded ways are\much-different from those of traditional methods, thefault vi-
bration propagation characteristics-in a gearbox under the condition of embedded sensng
were studied based on finite-€lement smulations. Then, an optimal placement model was
built based on-sgned directed graph(SD G) of faults vibration propagation in a gearbox , and
a solution algorithm was proposed based on particle swarm optimization(PSO) . Finally, an
example was presented and smulation results demonstrate that the proposed methods are
feasble, providing an effective way to embed sensorsinto a gearbox.
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