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Mechanization of Pine Cone Harvest(Ill)

—Power Requirements to Cut Shoots of Korean Pine Trees by Circular Saw—

A PRES SE R
23 234
W. S. Kang W. S. Kang J. S. Lee
ABSTRACT

In this study power requirements to saw shoots with circular saw were determined by measuring
and analyzing the required maximum torque to provide the information for the mechanization of Ko-
rean pine cone harvest.

Two levels of feed rate of shoots, 10.4mm/s and 20.8mm/s, three levels of sawing speed 5.8m/s, 11.6
m/s, and 17.4m/s, and 14 levels of shoot diameter from 7.7 to 18.1lmm were used as variables.

1) The maximum torques were significantly affected by all three variables. The average maximum
torque, 18.2 N-cm for feed rate of 20.8mm/s was greater as much as 80% of 10.1 N-cm for feed
rate of 10.4mm/s.

2) As the sawing speed was increased from 5.8m/s to 11.6m/s and 17.4m/s, the maximum torques
were decreased to 14.8N-cm, 8.5N~-cm, and 7.1N-cm, respectively when the feed rate was 10.4
mm/s.

The maximum torque ranged from 4.5 to 19.3N-cm as shoot diameter increased from 7.7 to 18.1mm.
The minimum power requirements to saw shoots of 18.1mm with circular saw was 30W for the feed
rate of 10.4mm/s.

3) The maximum torques were 28.6N-cm, 14.6N-cm, and 11.4N-cm when sawing speeds were 5.8
m/s, 11.6m/s, and 17.4m/s, respectively when the feed rate was 20.8mm/s and these torques were
increased as much as 93%, 36%, and 61% of those for the feed rate of 10.4mm/s.

The maximum torque increased from 9.7N-cm to 30.7N-cm as shoot diameter increased from 7.7

to 18.1mm. The minimum power requirements to saw shoots of 18.1lmm was 54W which was 1.8 times
of 30W for the feed rate of 10.4mm/s.

%8 #o(Key Words) : #(Pine cone), &8 (Harvest), 71713H(Mechanization), 3-8 % ¥ (Power
Require-ment)
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Table 1. Experimental variables and levels

Variables Levels
Feed rate (mm/s) 104 20.8
Sawing speed (m/s) 5.8 116 174

77 83 93 96 98
Diameter of shoot (mm) | 10.1 10.7 115 12.1 14.0
142 16.2 17.1 18.1
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Fig 1. Top view of shoot sawing and torque

measuring device.
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Fig. 3. Sawing power by shoot diameter and sa-

wing speed when the feed rate was 104

mm/s.
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