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Fig.1 The simplified model of impact part
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Fig. 2 The finite element model of Rapping Device
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Table 2 Physical parameters of the Rapping Device
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Fig. 3 The stress distribution on the left end
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Fig.4 The maximum stress and axial angle
curve when s=0 mm
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Fig.5 The maximum stress and lateral
displacement curve when a=0°
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Fig. 6 The modified model of impact part
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Fig.7 The modified finite element model of
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Fig. 9 The maximum stress and lateral displac-

ement curve when the axial angle and the
lateral displacement is in the same direction
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Finite element analysis of impact contact model
of mechanical rapping ash removal devices

JING Jing , YU Jiu-yang , ZHENG Xiao-tao, PENG Chang-fei, Ye Meng
(School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: To solve the problem of the contact surface between stricken rod and transitive rod of rapping
device becoming invalid for the damage coming from shock, it is needed to research and modify the
contact model of two rods. The finite element model of rapping device was built by using ansys/ls-
dyna, and the whole impact process under existing contact model and modified contact model was
analyzed separately. Through comparing the maximum stress on the end surfaces under different
conditions, it is found that stricken rod with an axial angle is the cause for the damage, using the
method of adjusting the shape of the left end surface which belongs to the piston rod could improve the
current contact model and mitigate the phenomenon of stress concentration. When the right end surface
of stricken rod is a circle plane and the left end surface of piston rod is a spherical with radius of 2m,
phenomenon of stress concentration could be avoided effectively, then the lifetime of rapping device
could be extended to the design range.

Key words: rapping device; piston rod; longitudinal impact; contact model; maximum stress
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