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Fig. 1 Sand properties on-line detection device
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Fig. 2 Finite element analysis process based on Solidworks
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Fig.5 Mesh parameter of beam without lightening hole
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Fig. 7 Stress of beam without lightening hole
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Fig. 8 Stress of beam with lightening hole
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Fig.9 Strain of beam without lightening hole
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Fig. 10  Strain of beam with lightening hole
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Finite element static analysis on detection device beam of sand properties

WU He-bao ;CHENG Tan
School of Mechanical and Electrical Engineering, Wuhan Institution of Technology, Wuhan 430205, China

Abstract: The beam is the most important bearing part in detection device beam of sand properties. To optimize
structure and save materials of the beam without affecting its performance, the method of increasing lightening hole
was proposed. The model of the beam was established using a three-dimensional software (Solidworks) developed
by SAUDER system company. The reasonable constrain and load model was set up by the module of finite element
analysis which also meshes the beam. Finally, the stress and strain diagram about the beam in working conditions
was got through the computer. The results show that the maximum stress of dangerous section in the beam with
lightening hole is 26. 211MPa and without lightening hole is 21. 358MPa; the maximum deflection with lightening
hole is 0. 005531mm and without lightening hole is 0. 003665mm., which are far less than the permit value. So, it
demonstrates that the beam of strength and stiffness has significant margin, which provides important basis for the
structure optimization design and cost reduction.

Keywords: beam; static analysis; optimization design .
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