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Solution domain structures of power combining spiral bevel gear system
under excitations in two-parameter plane

LIN He'**, HONG Ling’, JIANG Jun®, XU Guang-shen'"*
(1.School of Mechanical and Electrical Engineering, Xi'an Polytechnic University, Xi'an 710048, China;
2.Xi 'an Key Laboratory of Modern Intelligent Textile Equipment, Xi'an Polytechnic University, Xi'an 710048, China;
3.State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To explore the basic conduction between parameters and dynamic characteristics of gear system, a nonlinear dynamical
model of power combining spiral bevel gear system (SBGs) with multiple excitations are formulated. Some groups of two-dimen-
sional parameterized solution domain structure are investigated and numerical calculated by cell mapping method (CMM) and do-
main decomposition method (DDM) , the algorithm is based on the point mapping criterion of attractor on Poincaré section. With
the bifurcation diagram and maximum Lyapunov exponent (MLE) , the stable state characteristic is inspected, the result demon-
strates that additional transmission error excitation can alter partial branch of period trajectory to shrink and transform on the path of
meshing frequency bifurcation. The evolution of solution domains is solved when the comprehensive transmission error as well as
damping ratio is combined with other parameters respectively, the responses such as periodic domains, chaotic bands and even
cells on boundary zone are computed, the global behavior of periodic bifurcation inside the parameter domain is analyzed, and the

distribution of variety subdomains in the solution domain structure is verified by applying MLE and Poincaré section.
Key words: nonlinear vibration; power combining SBGs; cell mapping; domain discrete decomposition; solution domain structure
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