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Effect of Blade Type, Blade Number and Blade Cutting Velocity on the Performance
of Cane Leaf Chopping Unit
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Abstract
The objective of this study was to determine the effect of blade type, blade number and blade cutting
velocity on the performance of a chopping unit for producing fuel pellet. The chopping unit consisted of a feeder,
cutter-head, outlet port, power drive unit and main frame. Two blade types of smooth edge and serrated edge,
two levels of blade number of 2 and 3 blades and four levels of blade cutting velocity of 7.33 8.37 9.42 and
10.47 m/s were studied. The K92 variety of sugarcane leaf with an average moisture content of 8.34 % (wet basis)
was used. The performance indicators used for the evaluation were working capacity, percentage weight of
chopped leaves and length of chopped leaves. The results indicated that the chopping unit with the two smooth
edge blades and blade cutting velocity in the range of 0.93 to 1.33 m/s should be recommended. The working
capacity, percentage weight of chopped leaves and length of chopped leaves were in the range of 1576.97 to
2092.82 kg/h, 77.98 to 89.77 % and 3.22 to 4.90 cm respectively.
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Figure 1 Cane leaf chopping unit
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Figure 2 Blade types; Smooth edge (left), Serrated edge (right)
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Table 1  working capacity and percentage weight of chopped leaves at each blade types, number of blade and

blade cutting velocity

Blade types Number of blade Blade cutting velocity Working capacity Percentage weight of
(m/s) (kg/h) chopped leaves
Smooth edge 2 7.33 1583.18 78.04
8.37 1576.97 83.95
9.42 1707.01 86.29
10.47 2092.82 89.81
3 7.33 752.67 65.45
8.37 742.01 75.30
9.42 980.25 75.49
10.47 1040.45 76.97
Serrated edge 2 7.33 923.69 66.01
8.37 1276.48 69.02
9.42 1510.69 67.90
10.47 1627.62 72.79
3 7.33 861.90 51.84
8.37 907.07 55.34
9.42 1197.44 57.28
10.47 1488.52 64.99
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Figure 3 Relationship between blade cutting velocity and working capacity with different blade types and

number of blades
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Figure 4 Relationship between blade cutting velocity and percentage weight of chopped leaves with different

blade types and number of blades
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