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Dynamic Characteristic Analysis and Vibration Reduction
Design for Sprayer Frame
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Abstract; A 3-D model of a sprayer was built with Pro/E and its finite element model was developed by
using Hypermesh. It was imported to ANSYS for free modal analysis. With analysis of vibration
characteristic and accuracy of the finite element model, the modal experiment was carried out. Combined
with the modal analysis results, the influence of external excitation on the frame was analyzed. It was
found that engine’s first-order and second-order reciprocating inertial force frequency can cause frame
resonance. Harmonic response analysis was carried out to obtain the vibration result of the frame. The
method of avoiding resonance between frame and engine was proposed. The frame’ s displacement
response was compared before and after vibration reduction. The results showed that dynamic performance
and ride equality of the frame was effectively improved.
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Tab.1 Modal assurance criterion %
i/ B
Hz 1 2 3 4 5 6
24.78 100
30. 71 2.9 100
52.50 21.1 13.8 100
56.20 3.7 17.3 2.7 100
58.49 11.9 0.1 4.4 6.9 100
60. 18 0.1 7.0 1.4 7.8 14.7 100

R2 NMRESHTWER

Tab.2 Results of frame’ s modal analysis

[H1R7N SRS/ He Ui RS/ Ha 2% ff/Hz
1 24.78 20. 81 3.97
2 30.71 28.74 1.97
3 52.50 52.46 0.04
4 56.20 55.28 0.92
5 58.49 60. 74 -2.25
6 60. 18 61.82 -1.64
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Fig.5 Rubber damper installed on frame
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