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Analysis of dynamic characteristic of ATV’s
body

ZHAO Wei, ZHANG Zhi—fei, PENG Xu—yang, XU Zhong—ming
(College of Mechanical Engineering , Chongging University, Chongging 400030, China)

Abstract: The aim of the paper is to find the reason for bad ride comfort of a certain type ATV150
at a certain speed, from the view of body’s dynamic characteristic. Firstly, according to the reverse
engineering technology and the 3D modeling software CATIA, the geometry model of ATV’s
frame is established, then the finite element model of frame with and without engine are set up
with FEA (finite element analysis) software MSC.PATRAN/NASTRAN, the mode parameters are
obtained. Meanwhile, the experimental modal analysis is completed with LMS modal analysis
testing system. The results show that the calculated modes are very close to the experimental
modes, so the finite element models can be considered correct and accurate. According to the
results of modal analysis and the engine’s rotary speed which corresponds to the certain bad ride
comfort speed, it’s found that the ATV’s bad ride comfort is caused by the body’s resonance
vibration in respect that the engine excitation frequency is closed to the body’s inherent mode
frequency. Also it provides a direction and method for the improvement of the ATV’s whole ride
comfort.
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Fig.1 Geometry model of ATV’s frame
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Tab. 1 Free mode frequency of frame
Bk 1 2 3 4 5 6

SIS E/Hz  108.500  144.956  167.138  168.559 235.733  249.989

FEA {Hi/Hz 113.670 149.850 164.010 166.480 232.000 245.240
R -5.170 -4.894 3.128 2.079 3.733 4.749
FEXS R 22 -4.765% -3.376% 1.907% 1.233% 1.583%  1.900%
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Tab. 3 Free mode frequency of body
Bk 1 2 3 4 5 6
SCUS{E/Hz  39.111  58.521 95928  115.922 180.182 233.800
FEA {ti/Hz 38.111  78.769 87.833  115.830 166.720 204.72
R 1.000 -20.248 8.095 0.092 13.462  29.080
ViEpoRE = 2.557% -34.600% 8.439% 0.079% 7.471% 12.438%
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Tab. 4 Free mode shape of body
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Fig.3 Diagram of instrumentation system for modal test
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Fig.4 Experimental mode shap
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Fig.5 Improved projects of ATV’s frame
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Fig.6 Improved projects of links between frame and engine
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Tab. 5 Frequency of improved links between frame and engine

& Bk 1 2 3 4 5 6
1 FEA {/Hz 71.842 092.183 131.820 157.610 172.370 203.140
2 73.335 87.966 115.660 171.380 182.770 216.760
3 83.866 132.520 156.400 176.060 190.310 221.800
4 59.659 90.176 117.870 139.830 178.630 218.430
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