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Shock vibration characteristics and fatigue life analysis of the sampling
mechanism of sludge drying moisture detection
device based on DEM-FEM

LI Lianming* , ZHOU Jiali **
( " Jiaxing New Jies Thermal Power Co. , Ltd. , Jiaxing 314016)
( ™ College of Science, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

In this paper, the shock vibration characteristic and the fatigue life of the sampling mechanism of sludge drying
moisture detection device are investigated based on the discrete element method and finite element method ( DEM-
FEM). The impact load distribution under different particle sizes and the impact characteristic under different re-
ceiving angles are analyzed. Furthermore, the modal vibration patterns and amplitude-frequency responses under
different excitations are studied, and the fatigue life distribution and safety factor distribution under different loads
are analyzed. The results show that particle size and receiving angle have significant influence on impact character-
istics, and the avoidance between the motor frequency and the structural inherent frequency during the advance of
the sampling mechanism reaches 24% . Under normal light loads, the number of stress cycles that can be withstood
is 1 x 10°*, while the minimum safety factor is approximately 0. 54 under a heavy load of 100 N. The fatigue failure
and fracture tend to occur at the connecting rods.

Key words: sludge drying, moisture detection, discrete element method and finite element method ( DEM-

FEM) , impact load distribution, vibration characteristics, fatigue life
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