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Simulation of Minitype Grass Trimmer’s Cutter Deformation
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Abstract

The cutter’ s rotating deformation plays an important role which caused the vibration noise of grass
trimmer. High-speed video camera was applied to get the deformation images of grass trimmer’ s cutter
with protecting cover and without it. The tendencies and reasons of deformation were proposed. The finite
element model of cutter based on experiment was established, the radial deformation was simulated by
ANSYS, and the relations of the radial deformation between the cutter structure and rotational speed were
analyzed. Reducing the area of big hole in the cutter could decrease the maximum radial deformation (in
12 000 r/min, the value decreased by about 30% ) ; Maintaining the motor speed at 8 000 r/min around

could control the maximum radial deformation below 0.2 mm and keep a smooth moving.
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Fig.1 Experimental apparatus schematic diagram
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Tab.1 Parameters of cutter structure and material
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Fig.3 Cutter’ s model and mesh
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Fig.4 Rotating image without protective cover
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Fig.5 Deformation amount curve without protective cover
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Fig. 6 Rotating image with protective cover
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Fig.7 Deformation amount curve with protective cover
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Fig.8 Cutter’ s radial distortion simulation results
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Fig.9 Mended cutter’ s radial distortion simulation results
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Fig. 10 Maximum radial displacement curve with speed
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