I2IWIIW|ITW|IIWII=W2

moX
TIIWIITIITIIWII=|I

F 2 vV —EHIC BT 2IEEBBNCBET 2 W 5(V)
P BRI & B E R

R R om B R B B w

Studies on the Operation Control of the Chainsaw
during the Felling and Bucking Work (IV)

Characteristics of piston displacement class

and their noise abatement

Tomomichi FUSHIMI and Katsuya OKUNO

Summary: In order to clarify the general characteristics of the noise of chainsaw concentrating on
small type, author analysed the data of noise that Japan Forestry Agency published with many types of
chainsaw of Japanese and foreign make. The data of seventy four chainsaws were selected and divided
into six classes on the basis of the piston displacement as shown in table 1. Every piston displacement
class, the mean values and the standard deviations of noise level were calculated every band from the
results of one-third octave band analysis of chainsaw noises.

During engine speed 10,000 rpm from 3,000 rpm in racing, mean levels of noise of the piston displacement
class under 70 cc were between 86.8 dB(A) and 105.8 dB(A), and their standard deviations were between
2.4 dB and 5.7 dB. But at the chainsaw of piston displacement class 80 cc, mean values of the noise were
between 91.4 dB(A) and 108.9 dB(A), their standard deviation 3.1 dB~6.1 dB and those levels were higher
than that of other classes as shown in Fig.1.

The levels of main three components which composed the exhaust noise of two cycle gasoline engine
varied with the change of the piston displacement and the engine speed. And during cross cutting at same
speed as in racing, the cutting resistance of chainsaw increased and the levels of main three components,
namely the fundamental wave and the high harmonic waves, the band waves being from 500 Hz to 800Hz
and high frequency components, of exhaust noise became greater than their levels of noise in racing.

Those noise of chainsaw were evaluated with respect to conservation of hearing on the basis of the

criteria of Japan Industrial Hyginic Society. During timber cutting, operator will be permitted the continuous
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exposure within thirty one from twenty one minutes in avéerage per working day. This allowable time
decreased exponentially according to the increase of piston displacement of chainsaw.

For the purpose of making longer the allowable time without ear protector, the levels of 2,000 Hz
and 4,000Hz component in octave band midfrequency must be decreased to lessen the noise of chainsaw
itself. But at present time the operator must safeguard himself with such protective devices as a ear plugs

or ear muffs.

B 5 FrrvV—EECBIIHERED b, BENELLAREERMEESICT S0, ki, EER
DdB(A)ED & B sPmisk (NFE) % 3R>, (EERER 2 BH3 2MEE 23R L, Zo—iEic>WwTh, fHE
BOHHE LT B/NEURRE 2 Rl (2, AREPFRRHC & o THRET L RSR 2 50 Lz, SN & 51, 74D T
Bl 31, HEREBSHRAN I 2255 R B O A MIRET ,000rpmic 351 5, BEH L ~LVAB(A) D P B & BHEmE, K
VMBS BT L, F =0 Y —BEICNT 5 —REE2Mr LD 2, B, S AMEERR O
DTN B,

Z2ERE3, 000rpma* & 10,000rpma il T3, YERET70ccfR LT DR AT, FH) B L ~)186.8dB(A) ~105.5dB(A)
CTHEHER3%2.4dB~5.7dBT, PBSREIOZE NIV W 72hs, PERESOceikid FHBRE L ~)L91.4dB (A) ~108.9
dB(A) THE#(R3£3.1dB~6.1dBTH » T, MOPREMKE DBEVHIRD LN D,

RLD3HN1F 7 ¥ —T AR, SERBEERECEEROEICES, 294 7 VEBOPRENEE
SRSV SUDBDRD SN B, 72, RMOEIEECIE, ¥V —F = /ST 2 EREOEIIDFE LAR KT
AR, HEREREER T OMENIRD LN 5,

KAV YIREER S 12, BAAEEMESRNHFRIEEIC L 2L, BER#ERZL LiTid, 1 H4805 (B, FH#215 ~
I DEGRBEIFFINDITTEL W,

FRBRERB2EL T 2121, F vV —ZEHRSD2,000HZ8 3 K 84, 000Hz 50 L~V &, F72K#Y)
I BRS04, 000HZHHH D L~V RS 2 TRV ETH b, R, F= oV —fEEICBWTIL, NEIBREE
AETH->T Y, EEER, REOHERELDERHIATRTH b,

I & L & (=

Klz, BEDF = vV —l2onT, R KRR B RS & 2T L, 45 B oME X 0% 5K
5, Frvy—REOEELENREREICOCTREI L, 27, WIFFREESIL, EEERLTY
AR 2 ORISR, F oY —REOWFMEEEEET 2 L L 312, RICRRIEED LBE
s AAB(A) ISk B F = oy — BT 5 L — T e £ Hbir R IV CHED L7e, AME LB
TRERLT, F 2oy —DRPSRERED, EREEEE L~V OTRIE L EHERE, RUBREHEO s
FEM L, BHCAH MRS 2 W00 2, BHREOLo0HEEECHTL LT, REFARNOTY
AL RRE N & 2012 LAz, SOMEN, F 2>y —(EEIC 51 3 REHRLOMEIBL & U1 MIBRIRI
B 3 AR AT 2 & & bIS, F x>V —BREICHT 2 BRI AR L b 0T, BB B 2Rk
YR EEOHRIAT D LD EE L T B,

KRG EID £ EHBICN), £ ORI L TF S > 20 i i MR GUERA AR B
£) 2, EHEOBEEET 2, 4B, AFEO—BIEBIERZELMAERIZERL L LT, 1980412, HITHHD
DRELTNWS,

I % &

BEOD 5, 7HH (REZE/KEIZ~14%) FATHHIERT,000rpmOPEFERITRENT VWS F = vV —T4EDH|
PR)BHIFEI L L, BMEHARICE-T, - 1IIRT L) IC6EDERKICKS L7z, FREHKT £I123,000rpm



£1 BRELFzrY -5
Table 1 The classified table of the chainsaw employed data.
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Table. 2 Evaluation of chainsaw noise on the basis of NRnumber

with respect to conservation of hearing

Elass of piston Noise rating number
displacement in cutting with 7,000rpm in racing with 7,000rpm
30 ce 94~ 104  (99) 91~ 100  (95)
40 cc 92~ 99  (95) 89~ 96  (93)
50 cc gl~ 102 (96) 89~ 99 (94)
60 cc 93~ 100  (96) 92~ 100  (95)
70 cc 94~ 99 (96) 91~ 96 (94)
80 ce 98~ 106 (102) 96~ 104 (100)

L10TTIIZIZN =105TH b, Thbb, SHRBERHE b, BT HMETEERDZET,000rpm AR & AR YIH
7,000rpmOBET AT B EA0IE, 1B (N=5) OLERE%-Twa, &R, Fx Y —OARMEEIREONEI,
gign L) 12 L 7= AHH 501 H6,000rpm (2 3515 BN =100~105 &, FHIICIZFRETH 5.,

6) BEEHRED /- HDIEREFH]

— RS CORE O, SFEEELE,NICT I LERARCERINTVENTHEY, bHLAEN
PEEZIEIT 2L LEETH D, Fx oY —EIERETIE, BELV-AMEL, BHELTHTLRFEEERIES
THRWINE b, BMOERIIWRENT, $oRMERCL2BAPENDT, RIEEELZHEECTILENFD D
WABROND, Ld->TREEEL VI LA, BHRED 2 WITMRESRICH ) EEBENRRE W,
EEEHBICET MEFrEREND, 22T, BHREDINEY > 0HARKECRD, F =Y —BE DL
B, Fx vV —EECBITREMR EOEERBICOWTEEY 5,

RIEORBRIC LT, BREEmEEEo LR, LIS, 1 H SHMORENTFINLINIL, PFRET0cck TN
BRIZBIT B, ZRTA F) v TORIZITTH b,

HAEREESSHRRETIE, WRNRENSAE, ETWIEERZBRv e REEHRHOAFHE, EREED
%ét%ﬁ&%%ﬁﬁtﬁ&bfﬁﬁ?éém?%éﬁ,:nn;é&,%E%va—miﬁiﬁﬁ%nﬁTé
AR L, AN BRI T215 7% W L3S TH b, EEEICBIT2RFIMHEHTH), H—
RS L ICZEF LS EI NS, ERICIIBEAMUNBTARRL ) b, BAREFTIILIC%D, ZOKE
ENETAD L, AMIEIEIHERET0ccHLL T TIEN =100, 80ccfkTIIN =105TH - T, FFARERE 3K
255372 L1553 Th 2o WHEREDEAITI057HREZEICH L, HERET0ccR LT T8 2 (F72id2247) Mikik,
BBV IR RS0 TIE36ADIRIE AN ET, 1 H 8 rfEER DM YKL Lid26m (15E) , & % \»{10[E,
AF260r (15057) #2300 DREHFFIND T & I127% B,

L7229 T, BAREEEEFRAOIAILEICL 2EERHL, »XIBLOLNTHEI VbR DLTHS ),
22T, MEKERETREF = vV — L b, AHHIRIGEROETICL2BENREEZER TS L LLET
H2hHS, IREFE LOREFARER L Db\ T, #EY) A EIEERE E BB L 2 U S v,

W EREEOEE AN T, BEREL L )BT EATEBMIOVTIE, Bicws) PV LrrsnTths
DT, U, FEEIPHEHREELZERALT, BFEHNRT LA ZLEMENICHRD L5 OHNT 5 2 E AR T
Hbo THEIZOVTIEIRKEBRTWSLEHIC, BRIV IBENEREI—BENTHLILIIEIETLIL Y,

v T v v

F =V —DHRBBERINIC, BEO—REEZH LI T 2720, KRR S/NEEEHE 2 d.0 1748608
DENEID HI1TFr2, HRBREERINIC, BT FHMER OEERS 2 R L SR, BHREOSGE DS b I RETE
FERIS, MFEIC L 2EVAIREWITNE L, RHYIHIF7.000rpm THOFHEMEL, 1 B BRIE30FFREIE E 20w, 7F



AWM Z R T 500103, BAEER EICBWT, 1KHzZw L 4KHz#, BRI 13 4 KHz# o
FEVANVOWHEDPLRETH b, 71275, YUHEIIBFEDZIR R OIHIREE EREZEEOMR &, RESTRERENEH
WX DIERICRET L LR ETH B,

3 A % B

1) REEE © F = >V — 0BT, BIRERFREMEEKERE. 8% 1 17-31, 1971

2) REME - SLEEE - FHAB  F=2 oV —0BE (II) =) — FRIESROME L BETE. FEX
FREIEEEMARE, 1101 -10, 1974

3) REHE « TBRAR © F 2oV —0BE (M) HEHREEOMFRIC K 28 IRHEE O T & BS HHIkHe,
TR PRI EE RS, 122536, 1975

4) REHE @ F = >V —(EEICBT 2 EERBNICET 20%% ()  BERXPRFEMESARE, 16:17-27,
1979

5) PREFT © MR F RO IRENRE RERFE R, 121179234, 1978; A L. 13 :139—160, 1978; L. 14 :
93—106, 1979; [_L. 15:123—140, 1979

6) HAEERSN | BEOFHEE, AEHMEEORE L FiE, HIK, BEHM, 170-172, 1979

7) FARFIE - RAGE - PR - BEAE  Fo Y 0BT BT MR () KHENREE. TERE
PRRERAREE, 14 1 69—81 ,1970

(19814F- 8 A31H %)



