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[ Abstract] A novel structural dynamics test method and device were designed to test the biomechanical effects of
dynamic axial loading on knee cartilage and meniscus. Firstly, the maximum acceleration signal-to-noise ratio of the
experimental device was calculated by applying axial dynamic load to the experimental device under unloaded condition
with different force hammers. Then the experimental samples were divided into non-specimen group (no specimen
loaded), sham specimen group (loaded with polypropylene samples) and bovine knee joint specimen group (loaded with
bovine knee joint samples) for testing. The test results show that the experimental device and method can provide stable
axial dynamic load, and the experimental results have good repeatability. The final results confirm that the dynamic
characteristics of experimental samples can be distinguished effectively by this device. The experimental method proposed
in this study provides a new way to further study the biomechanical mechanism of knee joint structural response under
axial dynamic load.
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Fig.1 Schematic diagram of the test system
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Fig.2 Test system stability verification
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Fig.3 The acceleration signal-to-noise ratio test results of the experimental device
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Fig.4 Acceleration responses time domain signals of different groups
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Fig.5 System stability test results of different channels
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Fig.6 System stability test results of different groups
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