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Simulation and Analysis on the Impact of Free Abrasive Grits on a
Single Crystal Germanium Surface Based on ABAQUS

YANG Xiaojing, LENG Zhiyi
(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: The ABAQUS impact simulation model was established to study the processing principle of
solid-liquid two flow methods. The stress variation during the deformation of monocrystalline
germanium materials, the impact effect at different velocity and the impact effect with different angels
were studied respectively. The simulation results show that, during the process of processing, the plastic
deformation forms on the surface of material by the effect of horizontal cutting force and vertical
extrusion force. Under different velocity impacts, the plastic strain on the surface of material increases
with the increase of speed and the max contact stress increases then decreases. Under different angle
impacts, the max contact stress is affected combinedly by the anisotropic modulus of elasticity of single
crystal germanium and the impact angle. The anisotropism of the elastic modulus has no effect on the
material deformation. The impact angle affects the amount of material deformation and determines
whether the stress concentration occurs on the material surface.
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Fig.1 Finite element mesh
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Tab.1 Material parameters of monocrystalline germanium

% H pl(kg'm’) E/GPa TR L
O 5320 L 2 0.278
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Tab.2 Material parameters of SiC
% ¥ pl(kgm™) E/GPa A
O 2975 332 0.142
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Fig.2 Theoretical values of modulus of elasticity for single
crystal germanium (001), (110) and (111) planes
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Fig.3 Process of plastic deformation on material surface
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Fig.4 Time-stress graph
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Fig.5 Stress and strain diagram of material
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Fig.6 Time-stress graph under different degrees
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Fig.7 Stress and strain diagram of material under different
degrees
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