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Research and Simulation of Eccentric Flywheel Based on Motion Transformer

Xu Zhibin, Shen Yongjun, Yang Shaopu

(Department of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; In this paper, a kind of eccentric flywheel is designed based on the nature of the force am-
plifying mechanism and the vibration effect of the eccentric rotation. The motion transformer is applied
to the vibration isolation system. By giving the system certain harmonic excitation and using Matlab nu-
merical simulation, the amplitude-frequency curve is obtained. Comparing with common vibration isola-
tion system,it is found that the motion transformer mentioned in this paper can broaden the amplitude
frequency curve of the system in the resonance region,and greatly reduce the resonance peak of the sys-
tem. On the other hand,random excitation is given for simulating the real situation better, the displace-
ment response of the system is acquired and the standard deviation of displacement and attenuation ratio
of the system is figured out. It is found that the system can achieve better damping effect than the nor-
mal shock absorber.

Key words: inerter with eccentric wheels; vibration—suppressed effective; Matlab simulation;
random excitation
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Study on Catastrophe of Soil Slopes Under Rainfall Infiltration

Zhou Xiaorong', Zhang Yun’’, Huang Jiadong’*

(1.College of Mechanical Engineering,Guangxi University. Nanning 530007 ,China;
2.Guangxi Transportation Research Institute, Nanning 530007, China;
3.Guangxi Construction CO.,LTD,Nanning 530029 ,China;
4.Earthquake Engineering Research &. Test Center,Guangzhou University, Guangzhou 510405, China)

Abstract: Shallow collapse is the most common disaster during the rainy season. In order to study
the influence of rainfall infiltration on the paroxysmal instability of soil slope,a practical double layer
soil slope has been chosen to study its pore pressure, stress,displacement and plastic strain, which may
be changed under the condition of rainfall infiltration in ABAQUS software. The analysis reveals that
the matrix suction and vertical effective stress of shallow soil would decrease under the action of surface
water infiltration. The peak value of plastic strain of the surface soil appears when the rainfall reaches
the maximum. Under the action of rainfall infiltration, pressure stress of the surface soil would decrease,
while the pressure stress and Mises stress of internal deep soil show increasing trend, which might cause
instability of surface soil. In addition, with the decrease of rainfall, the pressure stress of surface soil
would shift gradually yield surface. The different parts of the slope displacement would have great
difference in the action of different rainfall pattern. In the process of slope failure, the plastic zone ex-
tends upwards along the transition zone between the two layer soils and slip curve of the slope,with the
transition zone being the main one.

Key words:slope;rainfall infiltration;catastrophe;rainfall pattern



