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Fundamental Studies on the Mechanization of Baker’s
Garlic Processing Work (1)

Cutting Resistance Force

Masami Iwasaki** and Akira IsHiHara**

Summary

For mechanizing the post harvest processing of Baker's garlic, fundamental
measurements were made on the effect of the adhesion of Polysacharides and cutting
weight upon the cutting resistance by using a fixed knife and a rotary knife.

The results obtained in the experiments are summarized as follows.

1. Fixed knife

1) Maximum cutting resistance force Cmax(kg) which is about the range of 0.3 to
1.3 (kg) at the range of cutting area A=1.3~3.2 (em?). On the other hand, the
work W (kg-cm) increases with the increase of cutting angle A (degree), because
of the long friction distance of the knife and bulb.

2) The friction resistance force per area is about the range of 0.07 to 0.20
(kg/em®) under the condition in which the root side and the leaf side of Baker’s
garlic are fixed by each clip.

3) The maximum cutting resistance force per cutting area Cma/A (kg/em®) and
the work per cutting area W/A(kg/em?®) increased in order of the root side <<middle
<leaf side. Furthermore Cmax/A and W/A were not affected by the adhesion of
Polysacharides attached to the knife.

2. Rotary knife

1) The dry Polysacharides attached to the knife increased the mean torque per
cutting area Tw/A (kg-cm/em®), and the maximum torque per cutting area Tmax/A
(kg -cm/em®) due to the effect of friction resistance, but these torques were not
affected by the wet Polysacharides.

2) When the peripheral speed of the knife is constant, Tm/A and Tmax/A decrease
with the increase of the clip velocity. On the other hand, Tm/A and Tmax/ A
increase with the increase of the peripheral speed under the constant clip velocity.
3) The adhesion weight attached to the rotary knife at the leaf and at the root
side were respectively 0.83g and 1.43g, after cutting 11.8kg of Baker’s garlic.
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Fig. 1. Experimental fixed knife cutting apparatus.
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Fig. 2. Schematic diagram of experimental
rotary knife cutting apparatus.
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Fig. 6. The relationship between W and A.
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Tm/A and relative speed.
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