230

FLEEN DK X DT T & % BE K

Bzl B -EERZ -
Noise Reduction of Circular Saw by Air Jet against the Disk Surface
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Table 1 Specification of saw blades

| | tooth
No. sort* |diameter thickness |width height number piteh angle (degree)
- | (mm)  (mm) | (mm) (mm) (mm) | clearance a. wedge a. hook a.
1 em 254 1.6-1.3 ‘ 1.6 18.0 40  20.0 46 26 18
(6.0)** (120) (6.7) (4n (50) (=7
2 r| 305 1.5 2.7 7.3 80 12.0 ! 35 32 23
3 ce | 305 1.2 1.4 8.5 100 9.6 53 37 0
4 r| 305 1.2 2.0 6.3 100 9.6 33 40 17

* cm ; mitre saw with combinated teeth, r; rip saw, cc; cross cut saw.
** () the value of element tooth.
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Fig. 1 Resonant modes of vibration (Saw No2) .
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Fig. 2 A comparison of sound and vibration
spectra.
(Saw No2, resonant rotative speed : 1800rpm) f =F +nR
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Fig. 3 Vibration distribution toward radial direction

(Saw No. 2).

O forced vibration (1480Hz)

A O.A. value of vibration lerel in rotative
speed 1800rpm

A component of peak frequency (1750Hz)
in rotative speed 1800rpm

(dB)

Sound pressure level

HOF

30L4_1 1 I ] i 1 1 L 1
0A 20 50 100 200 500 1k 2k 5k 10k 20k
Frequency (Hz}
Fig. 4 A comparison of sound spectra in resonant

and non-resonant condition.
rotative speed : 5000rpm
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Fig 7. An example of noise reduction.

- » - circular saw noise (Saw Nol, 5000 rpm)

------ air jet noise against the non-rotative saw

blade (flux of air jet : 4 1/sec)

air jet against the rotative saw blade
(damped position : 30mm)
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Table 2 Experimental factors and their levels

Factors Levels
A, Flux of air jet Ay, 2 1/see, Ag, 4 1/sec, As. 6 1/see
B. Saw blade B;. No.1, B,. No.2, Bj;. No.3
C. The angle to the disk of air jet* Cy. 45°, Cy. 90°
D. Distance between the nozzle and the disk Dy. 10mm, D,, 30mm, D;, 50mm
E. Damped position E;, 10mm, E;. 30mm

(distance from the bottom of the gullet)
* Nozzle was held on horizontally,
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Fig, 8 Effect of noise reduction.
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Fig. 9 Increase of noise reduction by
placing nozzle under the table(Saw Nal).
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Résumé

Circular saw in idling emits sometimes a discrete high frequency mnoise which is

called screaming or whistling, when the saw blade vibrates resonantly in one of its

natural modes as a disk. In a rotating saw blade in resonance, the part of 2-3em width

range from the bottom of gullet vibrates especially strong. To reduce such a sereaming

noise, air jet against the disk surface was attempted. It damped on the saw blade

by frictionless forece, by whiech the cutting performanee might be expected to be not

influenced. With this method, the sound pressure level and the level of peak frequency

component was reduced by about 10dB and 15dB or more, respectively, under proper

conditions. .



