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On the Vibration of the Chainsaw in Cross Cutting Timber

Tomomichi Fusuimi and Hidemichi SHIGAKI

Summary : In the former report, the author clarified the variation in vibration level and property
of ‘Echo CS 60’ chainsaw, both with fixed type handle bar and with vibration isolating handle bar,
when cross cutting timber. This report deals with the study on the variation of the vibration of
‘Stihl 041AV’ chainsaw with anti-vibration and shock-absorbing handle system and ‘McCulloch CP
70’ chainsaw with cushioned power system.

At the upper part of handle bar and grip, over all level of vibration acceleration decrease from
that of vibration at the bottom of body. Spectra are simplified, any harmonic wave except the
fundamental wave scarcely over 1000 gal and the high frequency component which over 1000 Hz are
scarcely contained. But, it will be apt to apply vibration level of handle system of the chainsaw which
we obtained out of this experiment in racing at rubber band suspension to conventional standards
about the local vibration caused by the portable vibration tools, because the so-called ‘white finger
disease’ from which the chainsaw operator suffer is a disorder caused by the vibration of the
chainsaw. As shown Fig. 1. and Fig. 2., the vibration of the chainsaw used in this experiment
exceed the under limit (in a broken line) on this experimental condition.

The vibration level in racing while holding the chainsaw manually (Table 2.) decrease from the
above mentioned value and some value not exceed the under limit, because the vibration energy of
handle system is absorbed through elastic support of hands. The difference of the level between in
cross cutting timber and in racing while holding machine manually ammounte to 2000 gal, and the
variation of vibration level depending on the change of experimenental condition with timber will be
within range of 1000 gal or thereabouts. Each component level of spectra in cross cutting timber
nearly always show a higher value than in racing (held by hands), moreover, it is confirmed, follo-
wing the preceding result, the low frejuency component arround 50 Hz or the subharmonic is

remarkably increased at the vibration isolating handle system in cross cutting timber.
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Table 1. The level of acceleration of vibration of chainsaw with vibration isolating
handle system in cross cutting timber
EEjLv -~ (gal)
W oE % f? level of vibration in gal
direction o . W B RO
7 i FOF . A IR ..
part vibration racing (held by }jjnds) g;nzross cutting maritima
Stihl 041 AV
SNY R A~ B X 1300~1400 (1350) 2000~2100 (2050)
upper part of handle Y 900~1100 (1000) 1000~1200 (1100)
bar Z 1600~1800 (1700) 1700~1800 (1800)
ANVYELTY w7 R X 1000~1200 (ilOO) 1800~2200 (2000)
handle grip Y 1100~1300 (1200 1100~1400  (1300)
z 2200~2400  (2300) 2300~2800  (2500)
McCulloch CP 70

SNV F S R X 950~1100  (1000) 2400~3000  (2700)
upper part of handle Y 4200~5400 (4900) 4500~5400 (5000)
bar Z 3100~3300 (3200) 3500~4000 (3800)
AYVEAZY y TR X 2600~2900 (2800) 2700~3000 (2900)
handle grip Y 2600~3200 (2900) 3400~4000 (3700)
Z 1900~2100 (2000) 2800~3200 (3000)

C ) FHHIE : mean value
-2 iR v F S — OARMENIESE v~

Table 2. The level of acceleration of vibration of the vibration isolating handle bar
(Echo CS 60 chainsaw)
case I case 1L

BB | pmpn | CVTEEGRD | sy | K A B W
direction racing cross cutting zelkova square raing cross cutting timber
of vibration (hel d by ) wood (moisture content) (hel d by) (tree species)

hands (43%) (62%) hands cryptomeria | beechtree
£ H X 3000 3500 3300 2800 2700 4000
mi % (D 1200 2400 2000 780 3600 4800
ET®D 850 1500 1800 1400 1400 2700
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bar and grip of ‘Stihl 041AV’ chainsaw depending on the difference between
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