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Rigid-Discrete Coupling Dynamic Analysis of Soil Contact/Impact Problem "

Sun Hao Liu Zhuyong'
(School of Naval Architecture, Ocean & Civil Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract In this paper, based on the background of the landing soil of the probe, the coupling dynam-
ics modeling and simulation analysis of the soil contact problem are carried out. Combined with the dis-
crete element method and the multibody dynamics method, the coupling dynamics simulation of the soil
drop problem of the hemispherical shell device is carried out. By comparing with the experimental results
and finite element simulation results, the validity of the discrete element method is verified. The effects
of particle size, recovery coefficient, static riction coefficient and other parameters on the collision accel-
eration, collision duration, vibration waveform and other dynamic responses of the object and particle
field in the collision are analyzed. This study will expand the theoretical understanding of the rigid-dis-
crete coupling dynamics and provide technical support for the design of the landing system of the prob-

lem.

Key words rigid-discrete coupling, discrete element method, multibody dynamics, contact/im-

pact, numerical simulation
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Fig. 1 The normal contact forms between particles:
(a) non viscous contact: the particle contact area is extruded;
(b) viscous contact: the particle contact area is extruded to

produce a certain bond, and the contact area increases
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Table 1 EDEM modeling parameters

Particles Value Hemispherical shell Value
Radius(mm) 20 Radius(mm) 408
Density(kg/m®) 2203  Weight 12.05
Poisson’s ratio 0.3  Poisson’s ratio 0.3
Shear modulus(kPa) 1538  Shear modulus(GPa) 45
Restitution coefficient ~ 0.66  Recovery coefficient 0.5

Static friction coefficient 0.6  Static friction coefficient 0.6

Rolling friction coefficient 0. 25  Rolling friction coefficient 0. 01

Surface energy density

‘ 0.8
(J/m")
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