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Experimental study on the influencing factors of
cutting resistance of sunflower stalk

WANG Hongming, WANG Fang”, YANG Zheng, GUO Wenbin
(The College of Mechanical Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract To investigate the applicability of the general-purpose cutter and poor cutting quality of current sunflower
harvesting machinery during sunflower stalks harvesting. the cutting method of the sunflower stalk is simulated by the
match way of the straight blade cutter on the microcomputer control electronic universal testing machine. The degree of
influence on the cutting resistance and cutting power consumption and the variation rule of cutting resistance of
sunflower stalk under different conditions are studied by changing the angle of the cutting edge, cutting angle and
chamfering angle. The results show that: 1) When the cutting speed is constant and the angle of the cutting edge is 0° —
20°, the cutting resistance peak and the power consumption decrease with the increase of the cutting edge angle.at the
same time, the sliding effect is enhanced. When the bevel angle is about 20 °, the cutting power consumption is smaller.
2) When the cutting speed is constant, the cutting angle changes from 0 ° to 45 °. The peak cutting force and the cutting
power consumption are gradually reduced and then sharply increased. When the cutting angle is about 15 °, the blade is
applied with cutting resistance and cutting power consumption is smaller on sunflower stalks.3) When the cutting speed
is constant, the chamfering angle is changed in the range of 0° —60°. The cutting resistance peak and the cutting power
consumption are gradually reduced and then rapidly increasing. When the chamfering angle is about 30 °, the cutting
power consumption is smaller. This study can provide a theoretical basis for the design and improvement of sunflower
cutting device.
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Fig. 2 Schematic diagram of sunflower stalk for cutting angle
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Fig. 3 Cutting resistance-displacement curve
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