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The Mechanical Modeling and design of saw frame in band sawing
machine
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Abstract A mechanical model of band sawing saw frame was established according to an analysis of a
commonly used saw-frame structure diagram to overcome the problems of low service life, substandard
cutting precision and efficiency, and high manufacturing cost caused by the unreasonable design of saw
frame. Taking a particular type of sawing machine as an example, stress cycle analysis of the saw blade
was carried out according to the mechanical model of the saw frame, and the fatigue analysis model
of the most dangerous cross-section point that was most prone to fatigue failure of the saw blade was
then established. The fatigue analysis result was used as the basis for the improved design of the saw
frame, and the improved detailed saw-frame design parameters were obtained. The results suggested that
the saw frame system is much more compact and the saw blade force met the fatigue strength
requirements through the improved design. In addition, the service life of the saw blade and the cutting
precision were increased. The established mechanical model of the saw frame in this paper is used

widely and has high practical application values.
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Fig. 1. Structure diagram of frame
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Fig. 2. Diagram of force analysis in working condition
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Table 1. Each section of mechanical model about band saw blade
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Table 2. Saw frame design parameters

Design parameters Parameter value ‘

Leading arm S (mm) 540
Saw wheel radius ® (mm) 240
Unit twist angle (°/mm) 0.16
Length of torsion section of saw 350
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