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Numerical Simulation of the Flying Shear Cutting
Results Influenced by the Cutting Edge Angle of Steel
Bar Straightening and Cutting Machine

CHEN Shizhong ,SU Wei ,WANG Yonghua ,JIA Qianye

( School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract;In view of the unstable cutting process,rough fracture and distortion of the cutting de-
vice of the steel bar straightening and cutting machine, the influence of the cutting edge angle on
the cutting effect is analyzed and studied. Based on the analysis of the principle of steel bar cutting
and the calculation of the cutting edge angle of steel bar,the stress and strain of the steel bar cut-
ting model under different cutting edge angles are analyzed by using finite element analysis soft-
ware. The influence of cutting edge angle on the cutting effect of flying shear is determined by
stress and strain. When the cutting edge angle is 70 degrees, the cutting process is unstable, the cut-
ting effect is general, the area reaching the yield limit is larger;the cutting edge angle is 45 de-
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grees, the cutting effect is better, the area to yield limit is smaller, and the plastic deformation is

smaller; When the cutting edge angle is 30 degrees, the cutting effect is good, the cutting process is

stable , the stress fluctuation is small, and the area reaching the yield limit is small and uniform. Un-

der the same conditions, the smaller cutting edge angle,the smaller stress concentration , the smaller

cutting ability of the steel bar cutter,the better cutting effect.

Key words : bar cutting ; cutting edge angle ; stress-strain ; flying shear cutting
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Fig.1 Variation of deformation resistance of steel bar
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Fig. 3 Structure diagram of flying shear cutting tool
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