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Abstract ;

moving load on real roads, an acquisition method of road load spectrum based on a finite element analysis of a frame was

To achieve comprehensive indoor assessment of motorcycle frame fatigue reliability under impact of

established, and the collection and analysis of road load spectra were then completed. A multi-axial and multi-channel
road simulation tests platform for motorcycle frame test was designed and built, based on the analysis of practical driving
load of motorcycle frames, combining with the remote parametric control ( RPC) technology and the American MTS
hydraulic servo actuator and control system. An iterative method of simulating road load spectrum with force-displacement
mixed control was put forward. Applying the collected road load spectra of motorcycle frames and adopting a loading
control mode, mixing the force loading control and inertial loading control, the road load spectrum of motorcycle frames
was efficiently and accurately simulated indoor. A multi-axial and multi-channel road simulation test method for motorcycle
frames was established, an effective indoor method for fatigue reliability assessment of motorcycle frames was provided.
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Fig. 1 Frame stress distribution nephogram
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Fig. 2 Schematic diagram of the frame

arrangement of sensors and strain gauges
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Fig. 3 Physical map of strain gauge and sensor arrangement
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Fig. 4 Comparison of the strain time

histories before and after treatment
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Fig. 6 S3 and S8 strain expected response signal
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Fig.5 S3 and S8 strain power spectral density analysis
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Fig. 7 Simple stress analysis of motorcycle frame
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Fig. 8 Three dimensional model of test device
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Fig. 9 The physical map of test device
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Fig. 10 Frame iteration point position
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Fig. 12 Schematic diagram of the counterweight
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error convergence curve
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