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Abstract

The vibration of step frame directly affects the comfort of driver, which is not conducive to im-
proving the driving experience. In order to solve the vibration problem of the left step frame of a
certain type of heavy truck. Firstly, modal and frequency response analysis of the old structure is
carried out, it finds that the old structure has a frequency of 29.1 Hz, and at this frequency the left
step frame vibrates along the longitudinal direction, which is consistent with the idling vibration
of step frame in real truck. Secondly, three solutions are proposed, modal analysis and frequency
response analysis of the three schemes are executed by finite element method. The third scheme
is considered to be the best by comparing the results and combining with the actual layout scheme
of the whole truck. Lastly, the third scheme is verified by actual truck and the vibration of the left
step frame is improved obviously.
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Table 1. Equipment of modal test
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Figure 1. Connection diagram of vibration and noise test
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Figure 2. Installation position of acceleration sensor for step frame test
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Table 2. Results of vehicle test (Unit: g)
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—_— V2 0.12
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Figure 3. Finite element model of step frame modal analysis
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Figure 4. Finite element model of step frame modal analysis
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Figure 5. Displacement response result of step frame at 30 Hz
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Figure 6. Displacement response curve of a node changing with frequency
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Table 3. Displacement response results of left step frame in different direction at 30 Hz (Unit: mm)
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Figure 7. Modal analysis results of three schemes at about 30 Hz
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Figure 8. Displacement response results of three schemes at 30 Hz
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Table 5. Statistics of frequency response calculation results of left step frame (30 Hz)
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Figure 9. Displacement response curve of a node changing with frequency of scheme C
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Table 6. Vibration test results of left step frame (Unit: g)
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