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The Noise of the Chainsaw (1)

The calculating method of the protection provided by the

hearing protector worn and the noise control criterion.

Tomomichi FusHiMi and Tsugio Ezaki

Summary: In the previous studiesDZ)

» anthors set the control criterion to the chainsaw noise
at the point of the operator’s right ear when bucking timber by the Noise Rating Number.

Now, authors set again the noise control criterion by the overall level and the spectrum level
on the basis of NR-curve and the sound pressure level of chainsaw noise. On the other, author s
show the calculating method of the protection provided by the hearing protector Worn and

calculated the protection provided by some protector worn in noise environment generated by
timber cutting chainsaw. Resultant sound level at ear canal become below 90 dB (A) by the only
good earmuff worn, the chainsaw operator wearing the good earmuff is permitted the 8 hours
per a day. Both insert type and muff type hearing protectors have distinct advantages and
disadvantages, so that the control noise criterion of chainsaw must gives an object for the

reduction of noise source.
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Table 1 Typical mrean and standard deviations(S.D.) attenuation characteristics,
in dB of different type of hearing protection.

Test Frequency Hz 125 250 500 1000 2000 4000 8000
1 Dry cotton wool plugs 2 3 4 8 12 12 9
(8.D.) (2 €] 3 (3) (6) (¥ (5

2. Waxed cotton wool plugs 6 10 12 16 27 32 26
(8.D) m (9 9 (8 (11) (9 (9

3. Glass woeol plugs 7 11 13 17 29 35 31
(8.D.) (4 (5) (4 (@) (8) (@) (8

4. Personalised earmould 15 15 16 17 30 41 28
plugs (8.D.) n (8 (5 (5) (5) (5 ("

5. V-51R type plugs 21 21 22 37 32 32 33
(S.D.) n (€] (©) €)) (5 (8 9

6. Foam seal muffs 8 14 24 34 36 43 31
(8.D.) (6) (5) (6 (8) (n (8 (8)

7 Fluied seal muffs 13 20 33 35 38 47 41
(8.D.) (6) (6) (6) (6) " (8) (8)

8. Flying helmet 14 17 29 32 48 59 54
(8.D.) ©)) (5) (4 (5 mm (9 (9)
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Table 2 Typical performance of V-51R type plugs. The assumed protection is the
sound attenuation given to about (a) 84% and (b) 98% of persons.

Frequency Hz 125 250 500 1000 | 2000 4000 | 8000
mean attenuation, dB 21 21 22 37 32 32 33
Standard deviation, dB 7 9 9 7 5 8 9

Assumed protection, dB
(a) 84 % 14 12 13 30 27 24 24

(b) 98 % 7 3 4 23 22 16 15
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Table 3 Calculation of protection provided by earmuffs worn in noise environment
generated by timber cutting chainsaw.

Octave band centre
frequency Hz 125 250 500 1000 2000 4000 8000
1. measured noise .
spectra dB 94.4 96. 4 106.0 99.0 99.0 101.0 95.0
2. Assumed (a) 84 % 2 9 18 26 29 35 23
protection b 98% 0 4 12 18 22 27 15
3. Resultant sound (a) 92.4 87.4 88 73 70 66 72
level at ear canal dB(b) 94. 4 92.4 94 81 77 74 80
4. Noise Rating Number (a) NR=90, (86)
(b) NR=95, (92)
5. A weighted corrections -16 -9 -3 0 +1 +1 -1
SRR ) 6.4 | 78.4 | 85 73 n 67 7
at ear canal dB (D 78.4 83.4 91 81 78 7 79
7 Arbitrary intensity (a) 0.4 0.63 3.16 0.20 0.13 0.050 0.138
untis (b) 0.63 2.0 12.6 1.26 0.63 0.32 0.79

8. Total value of () 84%=4.70 =5.01— 87 dB (A)

arl?itrary intensity (p) 9 8% =18.23 =20.1— 93 dB (A)
units
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Table 4 A weighting corrections

?Cta"e band centre 64 125 | 250 500 | 1000 | 2000 | 4000 8000
requency Hz
A weighting - 26 -16 | -9 -3 0 1 +1 -1
correction dB
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Table 5 Values of arbitrary intensity units corresponding to sound pressure levels
between 50 and 120 dB

dB 50 6 0 70 80 90 100 110 120
0 0.001 0.01 0.10 1.00 10 100 1000 10000
1. 0. 0013 0.013 0.13 126 12.6 126 1260 12600
2 0.0016 0.016 0.16 1. 68 158 158 1580 15800
3 0002 0.020 0.20 2.0 20 200 2000 20000
4 0.0025 0.025 0.25 2.51 25.1 251 2510 25100
5 0. 0032 0.032 0.32 316 316 316 3160 31600
6 0.004 0.040 0.40 3.98 39.8 398 3980 39800
7 0.005 0.050 0.50 5.01 501 501 5010 50100
8 0. 0063 0.063 0.63 6.31 631 631 6310 63100
9 0.008 0.079 0.79 794 79 4 794 7940 79400
Table 6  corrections for addition of two values in dB

Li~L. 0 1 2 3 4 5 6 7 8 9 10 |11~12(183~14(15~18|19=
0 3 2.5 2.1 1.8 15 1.2 1.0 0.8 0.6 0.5 0.4 0.3 - 0.2 0.1 0
0.2 2.9 2.5 2.1 L7 1.4 1.2 0.9 0.7 0.6 0.5 0.4 0.3

0.6 2.8 2.3 1.9 16 1.3 11 0.9 0.7 0.6 0.4 0.3 0.3

0.8 2.6 2.2 1.8 Lb L2 10 0.8 0.7 0.5 0.4 0.3 0.3
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Fig. 3 The sound level (dB(A)] and the noise rating number (NRN) of some chainsaw’s
noise to that reduced in 84% and 98% persons wearing protectors described in Table L
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Table 7 chainsaw noise control criterion of NRN (dB(A))

Noi hear ing a good ear muffs Foam seal V 51 R type per sonal ised
o1se protector ! g 1d
control with fluid seals muffs plugs earmou
criterion plugs
NRN
(101 dB- C) N6b5(77) N75(83) N80 (80) N80 (85)
(96 dB-A) N70(83) N80 (86) N 86 (88) N85 (91)
(104 dB- C) N70(79) N80 (85) N85 (83) N85 (89)
N
- (101 dB- A) N75(85) N85 (89) No9o1(92) N90 (94)
(107 dB- C) N75(&0) N85 (86) No9o(87) N90 (92)
N
Iy (105 dB- A) N80 (86) N88 (91) N100 (96) No5(98)

% Row 1 : in 84% of persons wearing the hear ing prote;:tors
Row 2 : in 98% of persons wearing the hearing protectors
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