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Circular Saw Noise. 1.

Free Running Noise*!

Kinji TAKI*® Shiro KIMURA,*® Hisashi FUKUI*
and Yoshihiro TOSHIMA*#

This paper deals with some noise problems of circular saw blades in free running. With the
purpose of analyzing the causes of circular saw noise in free running, we compared the overall sound
pressure level and 1/3 octave band pressure level of circular saw blade with those of untoothed
disk.

Specifications of tested circular saws and disks are shown in Table 1.

The results obtained are as follows:

(1) The overall sound pressure level of untoothed disk is very low but when it is toothed it
generates a noise of remarkably high level.

(2) Except when saw blade generates whistling noise, the overall sound pressure level becomes
higher with the increase of the blade thickness or number of teeth or number of spindle revolutions
and decreases with the increase of hook angle.

(3) Circular saw noise in free running can be damped by slits (Fig.1) on the saw blade,

(4) From 1/3 octave analysis, summarized conclusions are that the peak band pressure level
belonging shifts to higher range of frequency with the increase of number of spindle revolutions,
and shifts to lower range with the increase of the blade thickness. But it does not shift by the
change of number of teeth or hook angle.

From these results it can be considered that circular saw noise in free running is mainly caused
by a vortex generated in the back of the tooth, and therefore, principally consists of the noise of
generating vortex and that of natural vibration of saw blade excited by the vortices themselves,
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Table 1. Tested circular saws and disks.

Inclination

Number of Thickness  Number  Height of  Slit depth angle of slit Hook angle
saw mm of teeth teeth @) mm  degree degree
w3y~ - - - -
2D 2.0 - e 0 -
wo a0 - - RS w -
4 yyas 80 8.5 23 0 10
5 2.0 40 12.0 — — ]3’5,22, 5,
6 2.0 100 7.5 — — i%?’zg’ 5

D disk. Note; diameter of circular saw or disk:

diameter of arbor hole: 25.4 mm.

305 mm, diameter of frange: 90 mm,
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Fig.1. Shape and dimensions of slit.
b: width of slit (1 mm), /: depth of slit, d: 5
mm, §: inclination angle of slit.
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Fig.2. Scheme of noise measuring apparatus.
1: spindle, 2: franges, 3: saw or disk, 4: motor,

5: condenser microphone, 6: amplifier, 7: 1/3
octave filter set, 8: high speed level recorder.
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Fig.3. Relation between number of spindle revo-
lutions (rpm) and overall sound pressure
level (dB) in untoothed disk.

Thickness disk: x 2.5mm, J2.0mm, & 1.5 mm,

® 1.0mm, O disk is not mounted.

Fig.4. Sound spectrograms rotating disks of
various thickness.

Thickness: == 2,5 mm, - 2.0mm, ----1.5 mm,

——1.0mm, 1: back ground noise, number of

spindle revolutions: 5000 rpm.
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Fig.6. Sound spectrograms of rotating disk at
various spindle speeds.

Number of revolutions: == 5000rpm, ----3000

rpm, —— 1000 rpm, thickness of disk: 2.0 mm.
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Fig.8. Influence of slit depth on overall sound

pressure level in rotating disk.
Inclination angle of slit: 0°, number of revolutions:
A 5000 rpm, @ 4000 rpm, O 300 rpm.
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Fig.9. Sound spectrograms of rotating disks with
various slit depth.

Number of spindle revolutions: 4000rpm, slit

depth: =—0mm, 10 mm, — 20 mm, ----

30 mm, thickness of disk: 2.0 mm.,
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Fig.10. Relation between thickness of saw blade
or disk and overall sound pressure level
(1).
Number of teeth: 80, number of spindle revolu-
tions: 2000 rpm, O saw blade, @ disk.
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Fig.11. Relation between thickness of saw blade
or disk and overall sound pressure level
2).

Number of teeth: 80, number of spindle revolu-

tions: 4000 rpm, O saw blade, @ disk.
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Fig.12. Sound spectrograms of circular saw.
Number of teeth: 80, number of revolutions: 2000
rpm, thickness of saw blade: - 1.0mm, —
15mm, ----2.0mm, — 2.5 mm,
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Fig.13. Relation between reciprocal of blade
thickness and frequency range of the
band at peak band pressure level.
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Fig. 14. Relation between number of spindle
revolution and frequency range of the
band at peak band pressure level.
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Fig.15. Effect of hook angle on overall sound
pressure level (1).

Sharpness angle: 45° (const.), number of teeth:

40, number of spindle revolutions: A 5000 rpm,

04000 rpm, @3000rpm, 12000 rpm, w1000 rpm.
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Fig.16. Effect of hook angle on overall sound
pressure level (2).

Sharpness angle: 45° (const.), number of teeth:

100, number of spindle revolutions: A 5000 rpm,

04000 rpm, @3000 rpm, 32000 rpm, w1000 rpm.
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Fig.17. Effect of clearance angle on overall sound
pressure level (1).

Hook angle: —10° (const.), number of teeth:

40, number of spindle revolutions: A 5000 rpm,

04000 rpm, @3000 rpm, 002000 rpm, w1000 rpm.
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Fig.18. Effect of clearance angle on overall sound
pressure level (2).

Hook angle: —10°(const.), number of teeth: 100,

number of spindle revolutions: A 5000 rpm, O4000

rpm, @ 3000 rpm, O 2000 rpm, ¥ 1000 rpm.
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Fig.19. Effect of slits on overall sound pressure
level.

O saw blade without slits, @ saw blade with 4

slits.

DX 5 EERPD, AOZHFOBEER, DIEEFICAe
FABRCERNECZ LR REN L ELXOND, E
7o, VhbYB3EBFIIZ OBz R AF—-HNKREL, B
DEOFEENEET 300 HEHHICRITHE
BREFIGE Sl &, oz FEHIBSETETDD
DEEZLND, BB, TOEROBETYRMEICE -
TIEBT ORENH bRI=A, Fig. 10, 11 oFAITiE
EERTVARVY,

3.2.2 AR UM ORE:

WOFERIO Z DEEFES O REHMERTH 5L E
EABIUOEEXSTE L Vit LTEEEZ L Z Lk
WokLEZ BB, k9, Fig 15, 16 i3 45° 12
—Elz Uiz b & OWEMER L FE V-V L OBRET T,
Zhicksl, A0 OEERFEIERANXKEL LD
ZONTERIT3EARS B, 2, EOBMTEES
ZWEY, ¥EEERKECIECE, HESEBIZ
EOHE= AN K — 2B LRV L E2 LN BHE, T
DLW 40 BB I UHEEK 100 K TE-EiESkeo 1000,
2000rpm DA O FEE 2 LA TV ZHE 100 B
3000, 4000rpm L Z5Tlx, &BERBEL TV i,

wRic, EEADHEYL 5 HEREEY —10° I —&
L ENWEALEE LV L D&Y Fig. 17, 18
IWRT, ZFhick B, BEADEFEL- k55
B, FEBRATRELASRE LAY,

%7, Fig15~18 RoBALMAR LS, WAL
BEFEVIVREL, EEESHEAT 2 0208
FEBEEIC 29, —F, BEESH bR~ 2
&L DRBEHEIL, DV EEEAOTILC X
TEH U 57z,

723, G.Phalitzsch K513 &BE DR L 88 L DD
BT LBSTYB0N,  COEBEERIC X,



197542 )

HOZOBRE (H18W) 75

¥ 100 HOAD ZTiF 2000rpm LLET, 80 Db
OTiX 3000 rpm DL B, 40 # D b Tk 5000 rpm [L
ETHDTERBEORENLLRLELDORS -T2, Th
i, EEEROOZ#iCBIT BIRmRAEDOEEEETRTD
DEEZLONBARY MV DY — 7 ER 52 5K
i, BBRo X 5 icic X - TR LT, FHRER
EREMRLIZE VD X0k, DUARHE= RNV X —25%)
WTWBEEZ BN, Thbb, EEROZVIE LB
Y D OB RNV E—1IE A2 LeNEL BN,
R, DILELEERRIESEDIE, H5—EULOMH
HOM L AR R A —NBRERZ L2 b, B
PR EECEERIZ AV EEBRFRIRELLY
LHRENDDTH B,

3.2.3 2V v hbORhE:
EREEEROBEEX, RV v FEARBILILE 5
TEELVVEHEAR LY, ZZTRALOZHIZRAY v
FEART L EOREBE Hiz, Fig.19 XROZ KIS
FBRAY v FOBTFEBIREEFRT. L, RV v b
YEEE 23 mm, {EAMAEE 0°, 2V v ’MK4KRTH D,
EEOROEE LB EEZAALLZEE, Thbbh
DZHIZAY v FEARREE ZiTiX, HALMICETERR
SEMNHRDNI, TOERIZ, EEMAKROEHA B
22o0RY y NOEED L, XV v Mok, TETS
EBFC X AEREOWKIE, 2L OWEETIHLOZHIT
BUTIHIBLACHEEELT, DLAOIZWICZE-T
EFHERCESHRDERY v MRS (FRAH)
TRIT 5508 (R Y v FAEWIE ERIRBKE ) 23
LT\ W elebtEXBbILS,

4. ¥ i
L0 Z DEREICET AW L LT, ZEFICRT BN

DTEDHEEEEPLIETITR-ERIZ LY, KD
EREB,

1) AOZHOEREREIEZZYIEOFERKE
{, DZHEE, EHEEROERE &b ICETREM
+ 5 (Fig. 10, 11),

2) MARBIUVHERIBETCSABENKREL,
BHEAOKEVEY, B OPEVIEEBEFIHE
(Fig.15~18), Fiz, 2V v MIBEERICENH S
(Fig. 19),

Eil B
FEBRPITRICHRY, HERARB IO ZHD
BYEZ BRI Teie Wz BREREEKK 3 L USREN
KK 0EBIcHLBHBERLET,
BB T OWEO—ERT, STHERENEREDE (B
AE A, R&EE VRE—R) KXol

X oS

1) G.Phalitzsch and W. Meins: Werkstatt Technik,
51, 250 (1961)

2) G.Phalitzsch and B.Rowinski: Holz Roh~ Werk-
stoff, 24, 341 (1966); 25, 348 (1967)

3) JIS B6004 I{eiiknBEE v VIEHE

4) R.V.Southwell: Proceedings of the Royal Society
of London, Series A 101 (1922)

5) G.Phalitzsch and E. Friebe: Holz Roh- Werk-
stoff, 29, 31 (1971)

6) EH M, AREE, B $KT: F 19 BEIAFAKYE
2ARAFFER, p. 145 (1969)





