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Fig.1. Principle of mechanism for driving a saw-chain unit.
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Fig.2. Mechanism to supply feed resistance.
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Table 1. Measurement results of frictional resistance

Cutting speed

Feed resistance [kgf]

(m/s]

0 2.5 5 10 15 20 25 30
2 0.15 1.29 1.89 2.51 3.12 3.81 4.33 4.64
4 0.11 1.06 1.65 2.15 2.70 3.25 4.06 4.30
6 0.16 0.99 1.54 1.95 2.52 3.18 4.01 4.16
8 0.20 1.03 1.53 1.95 2.60 3.26 4.09 4.37
10 0.31 1.12 1.72 2.07 2.69 3.56 4.37 4.69
12 0.41 1.20 1.76 2.16 2.95 3.91 4.85 5.25
14 0.57 1.29 1.93 2.41 3.09 4.55 5.41 5.94
16 0.93 1.47 2.03 2.49 3.36 4.94 5.95 6.45
18 1.14 1.61 2.20 2.67 3.44 5.39 6.14 6.82
20 1.40 2.01 2.37 3.09 3.64 5.75 6.53 7.28
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Fig.3. Equilibrium of frictional resistance and

feed resistance.
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Fig.4. Equilibrium of frictional resistance and cut-
ting speed.
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Table 2. Regression coefficients of frictional resistance

Linear regression coefficient
between frictional resistance
and feed resistance

Curve regression coefficient
between frictional resistance
and cutting speed

v a b
2 0.139 0.85
4 0.131 0.65
6 0.128 0.59
8 0.133 0.59

10 0.141 0.67

12 0.158 0.69

14 0.178 0.75

16 0.190 0.90

18 0.195 1.04

20 0.197 1.38

Pu

2.5

10
15
20
25
30

C d e
0.67 0.004 —0.17
1.24 0.003 0.67
1.16 0.003 1.29
2.01 0.004 1.51
1.81 0.004 2.18
2.40 0.008 2.54
1.41 0.008 3.57
1.74 0.009 3.69
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Table 3. Cutting area velocity of a chian-saw

Tree species Poplar Red pine

White fir

Larch Walnut White birch Elm

Cutting area
velocity [cm?/s] 182.6 171.2

150.9 127.6 100.9 95.4 92.1

Table 4. Comparison between cutting resistance and frictional resistance

Feed resistance [kegf] 2.5 5
Cutting resistance [kef] 6.50 12.35
Frictional resistance [kgf] 1.49 2.02
Cutting power [PS] 1.39 2.63
Frictional power [PS] 0.32 0.43
Frictional resistance/ [%] 230 16.4

Cutting resistance

10 15 20 25 30
23.07 32.50 40.60 47.52 53.09
2.53 3.24 4.79 5.69 6.20
4.92 6.93 8.67 10.14 11.32
0.50 0.69 1.02 1.21 1.32
11.0 9.9 11.8 11.9 11.7
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Summary

Since chainsaws have been widely used through-
out logging operations, studies on the cutting device
of chainsaws have been pursued. But studies on
the frictional resistance to the cutting device on
chainsaws are poor. Therefore, we have resear-
ched the influence of notching resistance and cutting
speed on the frictional resistance to the cutting
device.

As a result of the research, it was clear that the
notching resistance greatly influenced frictional
resistance, but the cutting speed had little effect.

We deduced the optimum range of speed for cut-
ting area for notching resistance, so that the chain-
saws could be used efficiently in logging operations.



