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Studies on the Operation Control of the Brush cutter
during Clearing Work (1)

The evaluation of handle vibration

Tomomichi FUSHIMI*

Summary: Recently in Japan, the production of brush cutters has increased. About 80% of the brush
cutters are used in various fields, such as agriculture, construction work and gardening other than forestry.
Since 1976, the method for measuring the vibration of forestry hand machines and the values for every
one third octave band have been published. And now, brush cutter usage have been decreased in the national
forest, as shown in figure 2. Therefore, not only for the forestry worker but also for the users in other
fields, the author discusses the vibration values of the brush cutter handle in regard to labour hygienic
knowledge. The data used are the measured values of the vibration of the brush cutter published by the
Japan Forestry Agency. The data employed are those of forty-nine brush cutters. The brush cutters studied
include those of the electric type and three types with a gasoline engine: the shoulder type with an U-shape
handle, the hand type and the knapsack type. The gasoline engine types are divided into four classes on
the basis of the piston displacement, as shown in table 1. The results obtained are summarized as follows:

1 . Manufactured amount of brush cutter.
There are many kinds of engine displacement and weight among the brush cutters manufactured

in Japan, as shown in figure 1, and the yearly consigned amount of brush cutters reaches about 650,000

in 1980.

2 . Vibration of the U-shape handle of the shoulder type of brush cutter.
(i) Inracing, at all three speeds of engine, 4,000rpm, 7,000rpm and 9,000rpm, the fundamental frequency
is predominant and harmonic waves appear, but the predominant frequency components around
50 Hz which are lower than the fundamental frequency are not recognized. The vibration of the

brush cutter handle is evaluated by ISO criteria of exposure. The considered frequency components
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are from 63 Hz up to 125 Hz of the midfrequency of one third octave band. Consequently, the
operator is allowed only a short time of exposure, as shown table 2.

(i) During wood cutting, the main components of frequency and their levels are almost equal to
that during racing. The levels of components which are lower than the fundamental frequency
do not rise higher than their levels in racing, and then the levels do not exceed the safety limits.
This is the difference in the vibration of the handle of the brush cutter in comparison with the
vibration of the handle of the chainsaw during wood cutting.

(i) Among four classes on the basis of piston displacement, during wood cutting at 7,000rpm of
engine speed, the vibration value of the handle of the brush cutter increases with an increase in
piston displace-ment, and the allowable time of the exposure decreases at the same time.

3 . Vibration of the grip on the operating tube of the brush cutter of the hand type and the knapsack type.

The frequency components of the vibration of the handle of both types are similar to that of the

shoulder type. But at 9,000rpm, the vibration value of the fundamental frequency of the rear grip is
very great and exceeds the level of ISO criteria. Those types of brush cutter must be used under 8,000rpm
of the engine speed during clearing work.
4 . Vibration at grip on the operating tube of the hand type of the brush cutter with the electric motor.
The construction and the level of vibration components are different from that of a gasoline engine
type, and the allowable time of exposure is longer than that of other brush cutters.
5 . Operation control of the brush cutter during clearing work.
In order to protect brush cutter operator’s health, a rotation system must be designed to distribute

the periods of exposure to vibration throughout a day.
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SMEIRIERRIC, BHE T2 % 2 EICH Tablel. The classified table of the brush cutter employed data.
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Fig.4. The class of engine displacement and the changes of the maximum acceleration value of three directions
every one third octave band at U shape handle of brush cutter in racing.
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Fig.6. The class of engine displacement and the changes of the maximum acceleration value of three directi-
ons every one third octave band at U shape handle of brush cutter. (wood cutting speed 7,000rpm)
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Fig.7. The class of engine displacement and the changes of the maximum acceleration value of three directi-
ons every one third octave band at U shape handle of brush cutter. (wood cutting speed 6,000rpm)



o Tl3E, ZERBRICHN, RHIHIERIC, 20 D (50 ~ 55ml)
LOVSADETFHAL bhRDHNETNE [ —e— 8000rpm(cutting)

b, WINLHFRERF NV, PERERR o 8000rpm (racing cb
D TIIAMEINIEEC, 20Hz4, 100Hz#, 125 a
Hz#: R U250HzHE D L ~)L A5 5/ L, 250Hz4:
PRAWEHTHFARRICHMNLTH 2T E D,
FFARER O KX %2 XECT5DI3100Hz4 & 125Hz
BOL~ILVTH b,

R, AMEIHIERT,000rpm T, PR E RSk
ARKRUBT, 80Hz#, 100Hz# K r125Hz40
LAULRs, FHERERR C Tl3100HZ 4 K OF
125Hz# 0 v~V s, & NE NARMYIHIFEC -
HL, 1 SOFRMFICNG 20, HiiHkE
DFFEREENL, 158 B P304 ~605 Th [
%o PESURRSHRD T3, 20Hzi, 100HzH RO . N P
125Hz# D L ~L 5 PR R R IS L 2 2%, 16 25 40 63 100 160250 400
o> 3 BERR & IAEIZ 100HZ 4 R UF125Hz 4 o) L ONE THIRD OCTAVE BAND MIDFREQUENCY
NWVIZKEL I N, EFREDOFFAERER L, 305

N W
o o
T
(o}

@

o

a

ACCELERATION (m/s?)
T

o
(34
T

X— 8. XFABEUZ > KL AR HIRER SN Ind L

BN EZ T 5, (8,000rpm)
AAUIHI6,000rpmiZ BIFT 25545 %, $EXU  Fig8. The vibration acceleration at U shape handle of
BRHRANICK — 7 DA)~OIRT . SHERER brush cutter with wood cutting (cutting speed
8,000rpm).

e b, HAMRENE R EE100Hz L 80HzH D v
NV BREERF R, AR 2 XL T
Wb, B, KEEEGEOIRBIKS 99 b,

Chain saw{30 ~40m1) Chain saw o~ om1)
20 | 20
10 | 10'
o~ —~ I
2 5 W 5
E e
At £
=z pd
& S
= =
g 3
[TTY i N
—~ 1
w w
g g
< 0.5 To.s
0.3 e B U S 3 IO YRS T O N W 00 | I S

;0 3‘1.5. SIO 2 80 125 200 315 Hz S 2;) l31I.5 50 80 125 200 315HZ
ONE THIRD OCTAVE BAND MIDFREQUENCY

—e— front handle
—a— back handle
«0- front handle
~--a-- back handle

K—=9. FxrV = FVERRBIINEE O = Fim KR EDOAMIENE S 24k
(AERMEOPELRERFEME 2 /)
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the mean values calculated from the data which published by Forestry Agency in Japan)
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Fig.10. Class of engine displacement and the change of acceleration value on main frequency band and over-
all value at U shape handle of brush cutter. )
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Table.2 allowable time and over-all value of acceleration calculated from the maximum values of three dire-

ctions every one-third octave band at U shape handle of the shoulder type brush cutter.

class of piston displacement A B C D
20~25m¢ 30~35mé 35~40mé 50~55mé
racing 4,000rpm VAL (dB) 61.80 58.48 60.50 62.24
a (m/S? 12.30 8.39 10.59 12.94
t (hour) 0.5 1.0~4.0 | 0.5~1.0 | 0.5~1.0
7,000rpm VAL 65.48 66.60 68.60 67.27
a 18.79 21.38 26.91 23.09
t 0.5~1.0 0.5~1.0 0.5 0.5~1.0
9,000rpm VAL 68.77 68.20 69.40 72.97
a 27.45 25.70 29.51 44.51
t 0.5 0.5~1.0 0.5~1,0 0.5~1.0
cutting 6,000rpm VAL (dB) 64.14 60.86 67.77 64.60
a (m/S? 16.10 11.04 24.46 16.98
t (hour) 0.5~1.0 1.0~4.0 0.5 0.5~1.0
7,000rpm VAL 65.82 65.80 67.38 71.97
a 19.54 19.50 23.39 39.81
0.5~1.0 0.5~1.0 0.5~1.0 0.5
8,000rpm VAL = - o 68.45
@ " — - 26.45
t - - iy 0.5

V A L : Vibration acceleration level [=20log(a / aref.)]

note

. Vibration acceleration (m/s?)
. Allowable time to exposure (hour)
. During cutting, used the different brush cutter every cutting speed.
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Fig.11. The change of the maximum acceleration value of three directions every one third octave band at

grips of the hand type of brush cutter in racing.
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Fig.12. The change of the maximum acceleration value of three directions every one third octave band at
grips of the hand type of brush cutter in wood cutting.
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grips of the knapsack type of brush cutter in racing.
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Fig.14. The change of the maximum acceleration value of three directions every one third octave band at
grips of the knapsack type of brush cutter in wood cutting.
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