Mechanical Engineering and Technology HLB L 5+HiR, 2016, 5(2), 130-139 Hans )i
Published Online June 2016 in Hans. http://www.hanspub.org/journal/met
http://dx.doi.org/10.12677/met.2016.52017

Promoting the Bending Strength of the Beam
of Gantry Machine Tool by the Principle of
Prestress

Chao Luo?", Aiping Song?, Qingbo Zhang!, Shufeng Wang?, Haibing Zhang?

'School of Mechanical Engineering, Yangzhou University, Yangzhou Jiangsu
2Super Machine Tool Co. Ltd., Yangzhou Jiangsu

Email: "ahchaol4@sina.cn

Received: Jun. 8th, 2016; accepted: Jun. 26th, 2016; published: Jun. 30th, 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Beam is one of the important parts of gantry machine tool; compared with other parts, it bears the
force and bending moment that is larger and has more complex direction. If a beam of its bending
strength is insufficient, it will produce obvious deformation down and bring about the processing
precision of gantry machining center with a great influence. In this paper, based on the principle of
prestressing, the bending strength of the beam is promoted, the force model of the prestressed beam
is established, the relationship between the deflection of the beam and the prestress is analyzed, and
the finite element method is used to verify the prestressed beam. The results show that it is feasible
to apply the principle of prestress to improve the bending resistance of beams, and the deflection
reduced about 80%, increasing the machining precision of the gantry machine tool effectively.
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Figure 1. The principle diagram of prestressed beams
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Figure 2. A kind of prestressed beam structure
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Figure 3. Beam gantry beam mechanical model
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Figure 4. The stress of beam body after loading prestress
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Figure 5. Beam mechanical model of prestressed concrete beams
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Figure 6. Three dimensional modeling of the beam with high strength double
threaded rod
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Table 1. Beam material properties
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Figure 7. Total deformation cloud of prestressed beam without loading
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Figure 8. Deflection diagram of prestressed beams without loading
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Figure 9. Total deformation of prestressed beam
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Figure 10. Deflection diagram of prestressed beam
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Figure 11. Overall deformation of the beam after loading and improving the prestress
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Figure 12. Deflection diagram of prestressed beam after loading improved
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Table 2. Load type table
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Table 3. Improved load type table
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