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Studies on the Operation Control of the Brush cutter

during Clearing Work (II)

The evaluation of noise to the operator

Tomomichi FUSHIMI*

Summary : The vibration syndrom appeared among logging workers is caused by the exposure of vibration,
noise and cold. In order to clarify the nature of noise of brush cutters and also to make evaluation of the
noise on the basis of the exposure criteria of the Japan Industrial Hygienic Society and of the noise rating
number proposed by ISO, author discusses the noise of the brush cutter at the level equivalent to the worker’s
right ear. The data employed are the measured values of the noise of forty-nine brush cutters published
by the Japan Forestry Agency. The brush cutters with a gasoline engine 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. During racing at 6,000~7,000rpm engine speed, the average noise levels of the brush cutter with an
engine class under 40 ml are in the range 86.5 to 92.0 dB(A), and the average noise levels of the brush
cutter with an engine class 50 ml are in the range 93.5 to 95.5 dB(A). Those noise levels have the standard
deviation ranging from 0.6 to 2.5 dB.

2 . During racing and weeding, allowable exposure time to the worker with the brush cutter mounted
an engine under 40 ml is about 300 minutes, but the worker with a machine mounted an engine 50 ml
is permitted only 110 minutes exposure.

3. During wood cutting at 6,000 rpm of engine speed, the average noise levels are in the range 92.1 to
95.8 dB(A), and the allowable exposure time ranging from 202 to 60 minutes decided by the level of 2K

. Hz component of one third octave band.

‘ 4 . During wood cutting at 7,000 rpm of engine speed, the average noise levels are in the range 92.7 to
94.3 dB(A), and the allowable exposure time ranging from 56 to 114 minutes decide by the level of
4K Hz component of one third octave band.

5. Average values of noise rating number (NRN) are from 86 to 91 during wood cutting at 6,000-7,000
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rpm engine speed. And following equation is_found between NRN and noise levels dB(A) of the brush
cutters at the worker’s right ear, NRN=dB(A)— 6 The worker, therefore, be able to control
his working time by using the noise level (fig.1 or the published value), this equation and the on-off

time table.”

6 . The worker should control his exposing time and wear his ear protectors.
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FHII—MEEE LT, 4k (B3 Table 1 The classified table of the brush cutter employed data.
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R = # F F K
I % & Hand type with an 2
o electric motor
R, BHRX, FRER) R, & &t Total 49

BERRVEHROR S B LT, i,
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REFCE L, PHEEERREERD L2, 1+ 78 —7#H8EICAKL, (EEBOBNRENIEH» S, B
AREEEESSEENFRRREICTLY
log,0480—0.76
log1, T —0.69
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romTH 5, YHIkE, 7F R, BAFEIS~14%Th D,

OBLP(T)=77+ (OBLP(430)—77)
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B A y=2.47x+72.15

(5 ~ 9 Frpm)

B y=2.90x +72.00

(4 ~ 9 Frpm)

C y=2.22x +75.00

(5~ 9 Frpm)

D y=1.75x +82.65

(5 ~9Frpm)

FHF y =2.57x +71.15
(5~ 9 Frpm)

#HHN y =2.10x +72.90
(5 ~ 8 Frpm)
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Fig.1 The noise level of the brush cutter in racing and the number
of engine revolution.
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Fig.2 The noise level with standard deviation of the brush cutter

at right ear position of operator in racing and the class of

piston displacement.
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Fig.3 Mean values of one-third octave band sound
pressure level and the engine speed in racing,
the hand type brush cutter.
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B.C and D ---Key in table 1.
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K—5 XIFEEDOKBIPEA R PSR & 2SRk B 1§ 5 2R3 TR D EAL (FHR U/ FILA)
REFRINRE) (FHRU > P Fig.6 Mean value of noise rating number
Fig.5 Allowable exposure time of noise in racing and the proposed by ISO and the number of
class of piston displacement of the shoulder type engine revolution of the shoulder
brush cutter with an U-shape handle. type brush cutter with an U-shape
handle.
F— 2 NFBEOARHAYBIREERT L ~)L & 3P AR FERRR
Fable 2 The noise level and allowable exposure time during wood cutting.
YIHI R R & HER B R R ae L ~UL, dB(A) FFAREREE (5) B AR R
T, FEHERE (BAEFEELEYS)
RPM during wood cutting Noise level allowable exposure Noie rating number
and class of piston average, S.D. time in mimute
displacement (Japan Ind. Hyg. Soc.)
6,000rpm, B (30me) 93.8, 1.8 480— 202— 56 84—87—-91
(90.3, 2.2) ( 480— 480— 101) (81—84—287)
C (40me) 92.1, 0.9 195— 133— 53 84—88—92
(88.5, 2.5) ( 480— 480— 288) (79—82—87)
D (50me) 95.8, 0.8 125— 60— 36 388—=91 -9
(93.8, 0.1) (222— 107— 62) (87—89—91)
7,000rpm, A (20me) 92.7, 2.7 117— 56— 34 84—86—88
(89.2, 1.5) ( 480— 480— 113) (81—83—86)
B (30me) 94.3, 2.2 145— 48— 30 82—86—89
(90.9, 2.3) ( 480— 279— 83) (80—84—88)
C (40me) 93.0, 1.5 400— 114— 50 36—89-—-92
g (91.0, 0.9) ( 480— 480— 206) (82—84—85)
8,000rpm, D (50me) 97.8, 1.5 145— 74— 40 90—93—99
(98.2, 1.4) ( 90— 73— 47) (90—93—96)
( ) ZER[F] 45 E T © value at same speed of engine in racing.
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Fig.7 The class of engine displacement of brush cutter and the change of their noise levels during wood

cutting.
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TH#ER N=dB(A) Fig.10 Relation between the noise rating number and the noise level of the
— 51238\, NI brush cutter at right ear position of operator.
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Fable.3 Resultant noise level at ear canal provided by ear protectors worn in noise environment generated
by a brush cutter in wood cutting

b5 i B I H A MBS L ~L [dB(A)]
A= EL = f01 S B 7
%ﬁﬁkﬂgﬁi& HIRAERZ L Noise level at ear canal with ear protectors
CRAAGTH Hp 182350
Class of piston no ear H B &5 A H & & H
: use personalised
Elésplacement | protectors earmould plugs use foam seal muffs
utting speed [dB (A)]
(a) (b) (a) (b)
A +S.D. 95.4 79.3 84.6 73.2 80.3
(7,000rpm), mean 92.7 72.6 81.2 68.4 75.6
B +S.D. 96.5 78.5 84.6 74.0 80.4
(7,000rpm), mean 94.3 75.6 81.0 69.9 76.6
C +S.D. 94.6 Tha 85.0 73.6 79.2
(7,000rpm), mean 93.7 78.2 83.3 71.8 77.4
D +S.D. 96.6 83.1 88.4 78.0 83.0
(6,000rpm), mean 95.8 81.0 86.7 75.9 81.2

note : Resultant noise level at ear canal given to about (a) 84% and (b)98% of persons.
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