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Table 1. Specifications of chainsaw

Gasoline Engine,2-Stroke,One Cylinder, Air-cooled

Engine Type
S5 &5 S D il S5 lej 93 in 3 y5ie
Displacement
40.2 cc
lrle oo
Power Output
2.5hp at 10000rpm
e Y
Carburettor Type Diaphragm
U2 S1,3L>
Fuel Mixed Ratio Gasoline to oil: (25:1)
095 9 S S G (V4 Y0) ey @ oz
Piston diameter
3 40 mm
Guide Bar Size
35cm
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Table 2. Specifications of data equation system

Spectrum resolution

G ol S 0.03125 or 0.0625Hz, 0.5 or 1 Hz, 2.5 or 5 Hz

Selectable Spectrum frequency ranges

0.5-200Hz, 0.5-3200Hz, 2.5-16000 H
1S 5 o3g5m0 s Sl z z z

Real-time sampling rate

. 8.2 kHz/ 16.4 kHz
Sy odly bly Cas yun

Memory space Yes
dadls cod s 3,
Selectable vibration units
ms?, g, mms™, ms™, ins”, mm, mils

sy sl ol

Dynamic range

Lé...c‘.u) 0dgote

>80 dB
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Fig.1. Adapters on the handles of chainsaw and axis of vibration measurement
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Fig.2 acceleration- tim in front handle in vertical axes and idle speed of engine
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Fig.3. frequency spectra in front handle in vertical axis and idle speed of engine
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Table 2. ANOVA for RMS acceleration

Source of variation Degree-of-freedom Mean square
e RN il 4y Slaye 3Ske
Front handle Rear handle
ol i e dlwd
Speed . -
2 2704.345 6000.964
09
Mai
anm error 12 2.085 2.206
ol el
A i kK *k
xS 2 55.696 2880.243
d
S A i kK ek
peedraxis 4 343.657 4000.024
C«P’*‘)BD
Error
24 2.59 4.402
=2l
**:significant at level 1% 7Y g )3 4l gxe ¥
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Table 3. the Duncan-test between the effects of different levels of speeds and axis on the RMS

acceleration at level 1%

Speed of engine 2800 rpm 10000 rpm 13300 rpm
Vertical
4.644° 24.003¢ 36.894"
Front 9o
Lateral
handle 13.048" 20.752° 24.586°
o> dtwd Lf‘l>
Longitudinal
g 9.166" 15.133F 45.5294
S
Vertical
28.8638 6.166" 20.024°¢
Rear S
Lateral
handle 6.474° 18.840° 27.6238
Longitudinal
g 4.563° 21.902¢ 99.510*
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Any means that have at least one common letter are not significantly different at the 1% level
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Fig.4. vibration acceleration in one-third octave band
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Abstract

Nowadays most of the agricultural and industrial tasks are performing through different
machines and almost any people are exposed to vibration of these machines. Whole-
body vibration and hand-arm vibration are two main types of this vibration. The
chainsaw is one of hand-held tools that expose own operators to high levels of hand-arm
vibration. In this research the vibration acceleration signals for evaluation were obtained
in an experiment using a Stithl-MS230 chainsaw in the lateral, longitudinal and vertical
directions on the front and rear handle of chainsaw. Tests performed at three levels of
engine speed (2800, 10000 and 13300 rpm) without cutting wood. The vibration
acceleration at various conditions was measured and the root mean square of vibration
acceleration was calculated from acceleration- time spectrum. Then the frequency
weighted RMS acceleration at 1/3™ octave bands from 6.3Hz to 1250Hz and the
vibration total value was calculated from frequency spectrum. Results showed that the
RMS acceleration in different axes and different speeds was significant at 1% level.
Main source of vibration of chainsaw was single cylinder engine. The total value of
vibration was increased when the speed of engine moving away from nominal speed
and this increasing in rear handle is very larger than front handle, so the probability of
expose to white finger disorder in right hand of operator is more than other hand.

Key words: chainsaw, octave bands, vibration acceleration, white finger
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