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Studies on the Operation Control of the Chain Saw during
the Felling and Bucking Work

The twin-cylinder saw and the influence of moisture content

Tomomichi FUSHIMI*

Summary: In order to clarify the operational standard of bucking by means of chain-
saw, concentrating on the moisture content of the bucking wood, the author discussed the
difference of bucking efficiency and vibration exposure in the handle of a chain-saw for some
engine speeds in cross cutting and the pushing degree of a chain-saw against the bucking wood.

A chain-saw, CS-601TVLA, with a horizontally opposed twin-cylinder engine was used in

this study as the previous report 1). The cut wood was a log of fir felled in the Ehime
University Forest, and the dry basis moisture content of the undried wood was about 120%,
and that of the air dried wood was about 50%. The results obtained were as follows:
1. The cross cutting speed (cm?/s) of the chain-saw tested increased linearly with the
increase of the dry basis moisture content of the bucking wood (Figure2). When an operator
pressed a chain-saw against the bucking wood (“pressed cutting”), the cross cutting speed
was over double of the cutting speed when the chain-saw was not pressed against bucking
wood (“nonpressed cutting”).

The optimal engine speed for the bucking was obtained from the parabolic regression curve
between the cross cuttisg speed (cm? per second) and the engine speed (rpm/1,000). The range
of the optimal engine speed was 7,000 rpm to 7,400 rpm for the pressed cutting, and those
speeds which corresponded to the range of the speed showed the maximum corrected shaft
horsepower.

2. The times for cutting undried wood were 1.1 and 1.9 seconds per dm? respectively in the
pressed or in the nonpressed cutting. While the times for cutting air dried wood were 1.8 and
4.0 seconds per dm?, respectively, in the pressed or in the nonpressed cutting. The relation
between the cutting time (second per dm?) and the engine speed (rpm/1,000) was also shown
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by a regression curve.
3. The vector resultants (R) of each acceleration (X,Y,Z) in three directions of the handle
R=vX?+Y?+Z7 also changed in a parabola with the change in the engine speed, and the
minimum resultants in cutting undried wood were smaller than that in cutting air dried wood.
4. The vibration quantity (Ve) received from a chain-saw handle by an operator’s hand per
a unit area (1 dm?) of the cut wood was written as follows: Ve=Sv / Gw ,where Sv=seconds
which the hand was exposed to the vibration and Gw = a vector resultant (R) of acceleration
in cutting. The total quantity of the vibration from the handles of a chain-saw to an operator’s
hand decreased with an engine speed of 7,700-8,000 rpm in the pressed cutting. The total
exposed quantity was less in cuttisg undried wood than in cutting air dried wood.
5. The author evaluated each value for one-third of an octave band analyzed from the
vibration of the chain-saw tested on the basis of the ISO draft proposed for hand-arm
vibration in 1980. The chain-saw tested belonged to A or B of the divided small zones A,B
and C of the ISO draft 1980 for hand-arm vibration with a sprocket speed of 8,000-9,000 rpm,
both in the pressed and in the nonpressed cutting of undried wood.

An operator with the tested twin-cylinder chain-saw is permitted longer exposure time in
cutting undried wood than in cutting air dried wood, and is able to maintain high efficiency
in bucking work.
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Table. 2 The ratio of the accedldration in handle in cutting of an undried wood to that
in racing.
(CS601TVLA) (& S EMYTHI/FHR2EER)
y - H E 9 A E & v Hl
VRREES | Fapm | EFAA | WEER | EEFA | LTAR
B/ N> Kov 90.6% 62.9% 95.5% 211.8 314.3 306.8
6,000rpm 82.4~98.8 | 48.6~88.6 | 90.9~113.6 |188.2~258.8|257.1~400.0{215.9~340.9
101.3 83.1 122.7 126.7 107.7 153.4
7,000 96.0~109.3 | 67.7~100.0 {113.6~136.4|109.3~160.0{100.0~138.5|113.6~227.2
88.6 75.0 117.0 97.7 70.6 151.1
8,000 79.5~102.3 | 61.8~92.6 | 90.4~138.3|90.9~104.5 | 58.8~73.5 |138.3~159.6
9000 76.9 43.3 146.0 66.2 40.0 142.0
’ 69.2~78.5 | 40.9~46.7 |142.0~155.0| 61.5~70.8 | 33.3~41.7 |130.0~150.0
BNy Nov 104.0 107.7 142.1 240.0 230.8 210.5
6,000 88.0~120.0 | 92.3~223.1 {107.9~157.9{200.0~320.0|161.5~384.6|184.2~289.5
7 000 98.2 103.8 125.0 207.3 169.2 175.0
’ 94.5~116.4 | 84.6~115.4 {105.0~127.5|181.8~236.4|123.1~200.0{150.0~200.0
8 000 65.1 73.7 139.5 151.2 89.5 250.0
’ 60.5~69.8 | 57.9~78.9 |104.7~174.4]127.9~186.0| 78.9~105.3 |232.6~267.4
9.000 120.9 67.7 126.7 209.7 72.9 146.7
87.1~145.0 | 57.3~78.1 | 80.0~140.0 {183.8~258.1| 67.7~78.1 [120.0~173.3
F£—3 Y FIVEHIEE O EERNIC T 2 B2 A YT O S
Table. 3 The ratio of the acceleration in handle in cutting of a dried wood to that in
racing.
(CS601TVLA) (% 3 BHYIH/F 26
. ~ H = 4 H E & Y1 Hl
SBR[ AARE | ETAA | WEFR | EEFA | ETAR
BN R v 117.3 111.1 86.7 395.1 349.2 288.9
6,000rPm |111.1~123.5| 85.7~130.2 | 82.2~94.4 |246.9~419.8|317.5~381.0|166.7~377.8
7.000 107.1 80.0 62.5 285.7 457.1 166.7
95.2~119.0 | 77.1~91.4 | 58.3~71.7 [261.9~381.0|342.9~571.4{125.0~200.0
8.000 119.6 61.2 82.5 103.3 117.6 87.7
97.8~130.4 | 58.8~70.6 | 77.2~96.5 | 86.9~130.4 {105.9~141.2| 78.9~105.3
9.000 109.2 72.9 106.6 84.6 81.3 98.4
100.0~123.1| 65.6~75.0 | 98.4~114.8 | 69.2~107.7 | 66.7~87.5 | 90.2~106.6
TN Kv 140.0 161.5 289.5 440.0 261.5 447.4
6,000rpm |136.0~160.0{138.5~169.2|236.8~355.3|320.0~520.0|230.8~276.9|394.7~526.3
7.000 130.9 115.4 275.0 254.5 153.8 275.0
118.2~145.5(107.7~130.8|225.0~300.0|236.4~272.7|138.5~184.6|250.0~400.0
8,000 95.3 68.4 232.6 174 .4 94.7 244 .2
93.0~107.0 | 57.9~84.2 {209.3~290.7|151.2~186.0| 89.5~105.3 |232.6~267.4
9.000 138.7 62.5 133.3 258.1 72.9 146.7
119.4~145.2| 57.3~83.3 |120.0~153.3|225.8~290.3| 67.7~83.3 [126.7~160.0
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TVLA and the dry basis moisture content of
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Table. 5 On the basis of the ISO standard 1980, the evaluation of the handle’s acceleration

for each one-third octave band in racing of a twin cylinder chainsaw.

(CS601TVLA)
rpm FTRAN % oo ¥ F o
X 10° At A1 EHEFMA FTFHA [EEc-yagc] EAFH ETFHA
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Table. 6 On the basis of the ISO standard 1980, the evaluation of the handle’s acceleration
for each one-third octave band in cutting of an undried wood by a twin-cylinder

chainsaw.
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