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Effects of Temperature and Centrifugal Load on Transverse Stiffness of
Circular Saw Blades with Different Structures
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Abstract: The transverse stiffness was an important factor affecting the stability of circular saw blade
during cutting process. In this paper, four typical structures of circular saw blades were taken as the
research objects, and their mechanical models were established by nonlinear finite element method. The
variation of transverse stiffness of circular saw blades were studied under the centrifugal force alone,
temperature field alone, and under both conditions respectively. The results showed that transverse
stiffness of circular saw blade decreased with increasing sawing temperature while the centrifugal force
strengthened the transverse stiffness of circular saw blade. The structure of circular saw blade has an
influence on the change of its transverse stiffness with the temperature load.
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Fig.1 Four typical structures of circular saw blades
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Fig.2 Temperature model of circular saw blade
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Fig.3 Testing device for transverse stiffness of circular
saw blade
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Tab.1 Measured data and theoretical calculation results

of transverse stiffness of circular saw blade

By R GER BRI ST R (N-mm ™) SES5R/(N-mm™)
a 16.0 18.5
b 13.9 153
c 11.2 13.6
d 10.8 12.9
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Fig.4 Transverse stiffness of circular saw blade under
different temperatures
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Fig.5 Transverse stiffness of circular saw blade under
different centrifugal forces
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Fig.6 Transverse stiffness of circular saw blade under
different temperatures and centrifugal force loads
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