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On the Vibration of the Chainsaw in Timber Cross Cutting (IX)

countermeasure to reduction of vibration on handle
of a chainsaw with rotary piston engine

Tomomichi FusHiMI*and Tadakatsu AONO**

Summary : In the preceding study, Fushimi (1976) reported that the chainsaw KMS-4 with a rotary
piston engine should be improved with rubber isolater, in order to reduce vibration value of handle to the
hand-arm vibration safe limit.

This study‘ deals with the vibration amplitude of an isolated handlebar on the chainsaw KMS-4. The
results are as follows:

1. The acceleration amplitude of vibration on the isolated handlebar is reduced in comparison with the
value on a non-isolated handlebar at engine speed from 3000 rpm to 10000 rpm.

2. At 3000 rpm of engine speed in racing, the vibration amplitude of the isolated handlebar does not
exceed the proposed limit of ISO ’74 or the standard in U.S.S.R. for continuous 5-hr exposure per
working day.

3. At 8000 rpm of engine speed in racing, the vibration amplitude of the isolated handlebar dose not
exceed the hand-arm vibration safe limit for continuous 3/2hr exposure per working day.

4. During timber cutting, the vibration is characterized by the rise of acceleration level occuring at lower
frequencies than the fundamental wave, as it is characteristics of vibration on handlebar of the chainsaw
with reciprocating engine.

5. During timber (water content based on dry weight 64%) cutting, operator is permitted to expose the
continuous 3/2hr per day, based on the proposed limit of ISO '74 and the standard in U.S.S.R.. When
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operator begins to cut timber, the engine speed of the chainsaw in racing must be at 8000 rpm, and
during cutting, operator must not press down the chainsaw by hands.

6. For the purpose of making longer the allowable time of the chainsaw work, the chainsaw with a
rotary piston engine also must be constracted by multi-isolating handle system with rubber isolaters.

£ B WRT, m—%Y « R VEEAMGEO v FABIRED, —ROSEEBHREOMEICHNT, EVET
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F, BIUm—sY e €AD Motor construction SACHS-Wankel rotary piston engine
VBB = v v — I b PR Cooling air cooling by axial fan
HEABRITRETHDAK Chamber volume 58cc per chamber
DOWT, HHIDTEELM Carburattor Tillotson diaphragm type HS173A
2t Power rating 7.0 PS SAE at8000r.p.m.
Operating speed 4500~8000 r.p.m. ;
. . Idle revs. 2300~2400 r.p.m.
I % 8 % & Ignition system Ducati electronic magneto, breakerless
Spark plug Bosch WKA225T6, electrode gap .020”
#58% : SACHS-DOLMAR, Starter rope ¢ 4mm 1070mm long
Wankel = v vF v v —, Chain lubrication automatic ; adjusting screw open
KMS-4, # Df-#E% Table 1 Fuel tank 0. 60 litre capacity
R, BREEI L, E Chain chl tank ‘ 0.25 litr'e cal?acity
Bt OB Fuel mix an(li eng1n§ HD engine oil SAE 30:
S ubrication normal petrol, 1: 50
Fros—oftic, PP v Saw chain 3/8” pitch, .058” gauge
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Acceleration of vibration(m /sec?)

R BIEER ORI 5, IRBYINEEE IS
BEMOE(LE Fig 1 1R, FOHRY~~ ¥ dr4
A A=, 3000rpm-c 20m/sec? LAF, 6000 IR PUTY A
& : -
rpm  44m /sec? P34+, 8000rpm T 68m /sec? Al ; 64729? ;a?“mh
#ThoT, EEBREBNS = v — DI ( o o aomm SXIQrom)
G KL oS — i ks R R e X-direction, (up and down sl
W~ ¥ eI GHMELY, ’E‘k{&“_ © Y-.girection, (forward and backvgard )
ghEd, BEEEROEIMCHY, REHE A Z- direction, (right and left sides)
ERTAEACREDD A, ThiZHL, a
HERBEH -~ v P i—TofEd, BB ) ) ) e )
PRI » T, BT LT BDTHB A, Fig. 1 Vl})ratlon ampl.ltude of a chain saw
with rotary piston engine, at front
%\ L b, IR D fEIC -~ 15~20m /sec? handlebar.
LI EEETH Do & h HIFBFIRIE D Eicx

: non-isolated, B : isolated,



LRMEEIA R, Table2 DL EHTH B, WThOMEDS NBHAAOHEXRLTCV5DTHHH, ERFEATI
5000 ~7000rpm TOFBERAVINZ L, 9000rpm iz 5 &, BEMENAK LR TAHER HERMETLTV5,
2%y, BHOKHRY v Fri—2it, REBEO/RM D DHD I EEHRL TV D,

NV FAMOEZHEE S, 10000rpm A
bL7AARy b ARES L, REIEIEIE

+Hhb, %A EER % 4500 ~8000rpm Table 2 Attenuation factor of vibration
LB L BT, ERBER Y F A by the isolated handlebar.
- 5, ol [~ %
PR - = ASEh L decrement |up and| forward | right
i, BIBHAIC X HIREMEDOEE) 10 ) é)own b 211{nd 4 ?r}d resultant
th@R>HRBFHED, 6000rpm FifET engine ackwar eft
20m/sec? (52G) THHHb, 7 —& Y « revolutlon\ X Y VA
T N 3000rpm 2% 68% | 71% 73%
- N A I
9000rpm L o532 LB S %o 6000 64 70 62 65
2. BEORAS b LA 7000 67 74 54 62
8000 73 73 80 76
PR ~ v N3 — LI ZEtniEE)In 9000 55 66 66 63
HEA 7 b L EBIEER 0% (L Fig. 10000 21 42 66 49
2ILR T, A7 Ry EEERICILT -A71—Bx 100 (%), A: value at non-isolated handlebar,
LERREE L F0EAE, SLOSEHA B: value at isolated handlebar,
_50F-....... 10000rpm Y-dtrection
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Fig. 2 Relation between the sprocket speed of a chain saw (KMS-4) and the spectra of vibration at
upper part of isolated handlebar in racing.
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&Wﬁﬂiiﬁg‘]f’ {ﬁé}@/\d)%gﬁ?df‘fgh L# — x-direction, ——— yzﬁgzgr;{ f—tg)z-direction,

2bhb, RFE CTIZEAIRS L/t> T BE

RIRBFE D, ELHRACHCERTH LD, & Fig. 3 Relation between the measured direc-

SENF R CEB Y R F ot b0 & Bb tions and the spectra of vibration at
upper part of isolated handlebar in

hzo racing.

Table 3 The change of vibration at upper part of isolated handlebar
of a chainsaw KMS-4 with timber cutting.

direction cutting
X Y Z resultant speed
m/sec? m/sec? m/sec? m/sec? sec/dm?
during timber cutting 30 ~ 40 11 ~ 23 17 ~ 27
8000 rpm (A) QD @22 (26) 47.0 2.88
during racing
8000 rpm  (A,) [€2)) (15) (25) 25.5
100 (A—A,)/A, 106% 47% 85% 84%
during timber cutting 14 ~ 19 14 ~ 16 13 ~ 16
6300 rpm (B) an a4 as 26.1 3.96
during racing
6000 rpm (B,) (16) as as) 27.1
100 (B—B,)/B, 6% 8% —-22% —5%

( ) :mean value.
test wood : Japanese red pine, water content based on dry matter. 64%
At a sprocket speed during racing before cut: (A)...10000rpm, (B)...8000rpm.
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301 (A)
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< BAME, Fv Y —HEBTICL DY) N
BIL 72 & X DIRBYINERE DL L% Table3 37

AT, ZEERRFEEBIEIERE 10000rpm A5 DY)
" HI(A) T, )8R 8000rpm, IRBYHNEEE fE
1322 ~34m/sec? ®RT, FHELHOEH)
it 1~11m/sec® Th 5, FIHIFEEEREFL
\ 28585 8000rpm i< ks i S IRBY E IR T 5, K
HEIRIFPIRB E ORI L, 47~106% 12 L
oo %o, ZEHRRFHEBAEIESS 8000rpm 2B D
14 (B) T, $IHI4 6300rpm, #EBHINERE
fEi% 14~17m/sec’* TH %, Z2%: 6000rpm 1 05

Acceleration of vibration (m

R HRBECHT 5, KHYH FIRBED B —
HMRIL6%~—22%TH 5, HIHI(B) Dk Fr&eﬂw 2(032) o
HH8 @) T, A+ ob HRE L fon, M AT O e e 6300 ke cueins susesrs,
HEHREEA—FHL TV &, B X OBRE

N F S — B RO 0T 3R R R 1T R Fig. 4 Change of spectrum of vibration at

upper part of chain saw KMS-4 during

FHEEOHENE 2 LB, WD THRE timber cutting.

Lty bbb, EFERC, REIMENE
FTHao i, BEMickv@Es» 5 0T, FERHNCIEFELVAITHS,

Riz, KEHIGIEE BB~ F oS- EFHRAORBIMEED A ~27 b A% Fig 4 1R, BBERERDE
BB A <7 b LD E, RSN S S h B RIS, £ LT 200 Hz T T 5, 22
10000rpm TA #+H74IR 8000rpm DfF (A) T3, EAEBH L 20 250 1 FAELFLCLTYAnERELTY
DN E S, BRAEER ML, T LATERICE~N, W HE S h Ty 5, F 1, 2285 8000rpm TAH FIHIH 6300
rom D F(B) T3, 2 50 3 FER T3 L OEARRTE & 0ELV-2 50 1 AR PO LT 5 BEEURT, KHTHEI
BES L RADERMELC, EAERELERAERRFOEIDL, Z0XdK, r—5Y « €A b /BN
o~y FAA—ZBTh, BT 20FECH»bLT, SERAMOSKRNEL, KEHCEXTHRESH
TURBOAMOBERTINITY, 2EALORBHET, KB > ERIREE & L L h LT o BEEK
ROV LD ERBREN, BOHERDHLIRS,

R, EBEOE®, BHET ADEECHIDLLT, F=v Y —nv FASA—-OKHIIEIHERC, RROE
{CBEMIER IR, 2D &t TAMPBIC L 55 = v v —IEBIO AN, TiebbERIREHK L VEVE
BEERFTOERF L <A D ERY, 2, EECHRTEE5 X0 h, ¥ —F = v B IORALRFORMEIEIC
Bl L CTETHRRTHHI LERL T 5,

4.  {ERRE 1= D OIRE) O FFE

F = vy —FEORLEFOIDIIL, FERHIDETHD, T, F=v v —IREyCHT 2 BB
BHEHBRRAY A, BRF = v Y — v FAROEREEL, PE ) B250E 0%, ¥R LAThERD . B
7 [ SOPHEMRANREIN T BH, TOEM L /t-> =k, Lauda, USSR £DRFE >\ T, B¥HF
ERERBICHE T D ERRTEHHEERNRE 2 bh T e AOEREY 25 5ThEd, Bao#EHRETIR

THASRERCTIER, 3, EREOBRYBLTWBILbBLNTHS, T T, #HARY v Fr -
EOWTd, EEIIEEOHRBIXEYFH L TH 5,
(i) = & B
Fig.5 » & 51T, ZOiERSEAME, 298 10000rpm # & %, HEMARNCH D ThED, 340 147 2 — THIK
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One-third octave band centre frequency  Hz
ABC, : 1SO criteria '74 , Si~Ss USSR standard (No.626-66)

Fig. 5 Evaluation of vibration of a isolated handlebar during racing of a chainsaw with rotary piston
engine. Key as in Fig.1.

BHHRF K LT, EMEZTEHEEI S\,

¥, 298 3000rpm 13, ISO 74 D HEERBERA CcBM T 5 Th Kb, EEER, MR THLOLEET,
BEOLE, L CRBECHD LR TE, LidiaT, BEH v FA—%FRTHE ZER7 ) Y70
FEBBTAILL, BACL > THELE LR, —BFBCHBLETHOT bbb L SxHR < LT E 5,10000
rpm CTILEABBESHOMA K Z L, HHRAYHE LS - LABATHY, FRABIRY v ¥ A =Ty, 10000
rpmTOF R FBFRER S R,

®iz, 228z 6000rpm T3, HEI EE B I D TH B, EEFEO KRR 10m/sec Hx D 1o,
1 5@ 8 b 1 REREOBEHRENT I h 5 ICH ¥ 5,255 8000rpm T, EARRENE T 10m/sec® b Tz s
FEnhsFhE S, FOMBROECHCKE RS LT, 1%BIE 1R 30 FREOEFRE T S
hAEHECEE > T\ 5,

&R, BERBFIE] -~ v N -i— T3, 3000~8000rpm OFEFE TH AL, 1%BAS 1R 30 SEED, EER(F
DEHOBERREE T L3 Fh U EOKGHBENTF SIS Z LI,

(i)  ARHEIHIR
BARIAR LTH 17 5= ¥ HEIHRE O kR % Fig. 6 1R, 228 10000rpm A5 0 B EEETFYIHI (A) T, H)Hl

__7._



EliE & F—EERDZEER & 5 L, BAECREL TEREBE L KE 50 THED, HLLTRIY
EEHRTEL, —F, EAEDELEGCAEEES T, ETFTRIOMN#FAT HCiigimco L
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Acceleration of vibration (m/sec?)
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10
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(A)(B) isolated handlebar,

(C )' non-isolated handlebar,

. . . . 5 1 ] 1 ] 1

Fig. 6 Evaluation of vibration 4 5 6 7 8 9
at the isolated handle- X103rpm
bar of chain saw I: non-isolated chainsaw , I: with IV.handle,
KMS-4 during timber W: AV.handle system, IV: multi-LV. stand,

cutting, by some safty
limits for hand-arm
vibration. Key as in
Fig.1, 4 and 5.

Fig. 7 Relation between vibration amplitude
of chain saw and engine revolution, at
front handle ; up and down direction.
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