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

Tomomichi FUSHIMI

Summary : It has passed long time since it has attracted the Japanese public attention that chainsaw
vibration induced the white finger disease. Now, so many workmen using the vibrating tools except the
chainsaw flave suffered from vibration syndrom too.

This study dealt with the vibration of chainsaw’s handle during timber cutting, in order to clarify
the safety limit for the operation control during chainsaw working. Author, at first, introduced the mechanism
of occurrence of vibration syndrom reported by medical studies (fig.l), and evaluated the handle’s vibration|
of chainsaw during timber cutting on the basis of the data caluculated from the publication of Forestry
Agency. Continued from the previous studyZ) it was proved that, during cutting, the lower frequency
components than the fundamental wave were clearly rised to higher than their levels at the same racing
speed of engine, and the levels of the rised components exceeded the safty limits. Those facts were opvious
whether the engine of chainsaw was reciprocatory type or rotary type, whether the handle system was
anti-vibration type or not, and regardless of the displacement of engine. Then, the vibration control criterion
of chainsaw’s handle was considered again, namely, the frequency components have to be considered from
12,5 Hz of mid-frequency of 1,3 octave band, up to 200Hz (maximum 315 Hz). And the overall value
is limited to 30m, sec’ (26~22m sec’ in future) of accelertion for 2.0 hr regularly-interrupted exposure

cumulated in working day. The time of an interrupted exposure must be less than 1,74 hr.
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Distribution of maximum values of chainsaw handle‘s vibration.

Key as in Fig 2.
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Relation between chainsaw number and the maximum values
of acceleration every band of frequency, at back handle.
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Changes of acceleration of chainsaw handle between during cutting and during

non-cutting. (Traced the mean values calculated from the data which published

by Forestry Agency.)
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One-third octave analysis on the handle of chainsaw mounted with the rotary

piston engine. Key as in Fig. 6.
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MESWHETH B, BHETLZ v a v I2k 2R LMT D, AHIRIFAG, 160HZHELUF 0 MBS T v
SOUBEER L, RERRICHT 253, PR LR TH 5. BRI VIS, ERZ v e Y HEE T
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—e— nNon-covering .
--o— on air glove cover} cutting |
--&-- ON Qir cap cover

—— non-cutting ,

X—8 ZERSHMWEIC L 5> FASRBIOR S
Insulation of vibration at electro-chainsaw’s handle by the air cushions
of handle cover.

VI ARAIHIRFIREY O R TFIFREFE

ISO & FhipIRENI D HFERFIC & > T, BPHF Y —DHith > FAIREE 2 3940 L, FEEMFz Y —
BEGMER—3ICF Loz, RMYINIT000rpm K, #3057 Ll EREDWRE AR (IR~ PV T195, %>
FAT4E, BAERE LTIZISELE D, 206 (H60%) H30LIN, 9 HIZBRMCL>TWD, Leh-T,
AR BT b, IREDISO WERERFICHE LTAB L, MEZ2ITAPNLDHITIE, RITD, Wbk zR
& Lok LWERBRBOERPVETH D2 EXMETH 5,



#—3 FhICHT ZIBHORERR L F 2>y —HET
Distridution of chainsaw number to ISO criteria for hand-arm vibration.

Chainsaw
1SO '74 Front handle Back handle (total handles)
criteria non cutting cutiing non cutting cutting non cutting cutting
7000rpm 7000rpm 7000rpm 7000rpm 7000rpm 7000rpm
i 9 11 13 19 14 20
withind,72hr (8) (10) (7) (10) (10) (1)
7 9 5 4 5 3
L= (4) (1) (2) (4) (2) (3)
10 10 8 0 5 0
I~ dhr (5) (5) (6) (3)
0 0 2 0 0 0
4~ 8hr (1)
out 6 2 4 g 8 8

() :number of the chainsaw with engine displacement under 50cc.

VI FEBRHEDO-DDORERR

Fr oy Iz BT B IRHEOEREZ R 2 2005, (Db, (DAFEDHICE 2 7 (RRREL, (IMESE
1AL, WL, VREZNE, RREEOES IS, EEERIN TS T b,

(RO RMLE & OB AR, ORI TR Y TH B0 L\ ERAHIEIE, PS5 I
Bbtnk, AMIICIET LI ENTELVTH S, Liodi-> CHERK T, FERHIOBRML A+ TH S
DU Y, BUEOREIHEER, BISHE S L ORI R R 2 RIS, B2 R, (FEMRA IS L e
2k B LS, s EEL, BRE BRI STEL S h

22T, REBROBEBIVOZOME TREFERICOWTERELL) LT, RIRLE [F2 V=2
> FAEHRBIOBKIEEE] (2oWT, HET 5, i

(1) EEEMNRE RBRA

PRBRISE & L, BRI 5 3 GLIT & v ) EHEAURE M, L IEAHMGERE R &ALz, K\ TSR
25 BEAMERE Ean e, RHRERROBEREER I N T &, RPBEEZ P oz, AHELIRBICH
D EEEIRA A WS LA T AUE A 5 6ads, FIRDIEIICOWT, $2 1 20HERRZ®INT 22 L3, BEC
BOWTHRO—-REZRIZWSHTH ), 1974FIC—5, HENAEEZELEERYISO »LRENDITE-T,

*K—4 FL104E BN 2% 3 N2 Fhu o kB2 & R

Some criteria for hand-arm exposure to vibration published in previous ten years.

1,73 octave Allowable acceleration value(cm 4?) to exposure time in working day
b sl Lyarskii Louda von Gierke B.SI. 1S0 74
Hz 8 hr 2,/ 3hr 8 hr 1, 2hr 8 hr 1,2hr | 5~8hr [1/2~2%hr| 4~8hr [1~1/2hr
4 130 — == .l 60 600 100 1,000 - -
8 260 728 100 1,000 60 600 100 1,000 140 420
16 500 1,400 100 1,000 60 600 100 1,000 140 420
31.5 703 1,968 100 1,000 120 1,200 200 2,000 270 810
63 989 2,769 316 3,160 240 2,400 400 4,000 570 1,620
125 1,413 3,956 563 5,630 1 480 4,800 800 8,000 1,070 3,210
250 1,884 5,375 563 5,630 960 9,600 1,600 16,000 2,130 6,390
500 2,826 7,912 563 5,630 1,920 | 19,200 3,200 | 32,000 4,250 | 12,750
1,000 3,957 | 11,080 — — 3,840 | 38,400 6,400 | 64,000 8,500 | 25,500
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FOLL0FEHISR I N FRIC AT 2IREID, FEARERR 2K —41RT, USSRIZ19554F, Ry RaER
R THFEHHUELRL, Andreva-Galanina (3, RDREDRIEZRTICE 57227, 1966 4555 A4 W 2w I 55 it
o Lyarskii (10) %, {E¥EHEDFIIRIDHE H 5 TECHME 2 06 5 (EEIC T 2 4 RHER BN 2 & LT\ 5,
19674 F = axm/y¥ v HLouda (1D, 8 ~500HZIZ 33 2R & 4EMRT F 72 (Z AN BT R BE S H T 2 I E4R%K
#ZiRL, 19684277 = —7 » DAxelsson (I)IF, Fx oV —IRMNGEHREEDIRE £LE, AAD =#14)131967
68T, IRENCH T B BAEI AR L~ 24 E L7z, USAdvon Gierke (5)1319714F, =#a & Louda &%
Z, MEFOR £ Louda DEER T # v, ISO (2§2% L, British Standard Institute (8) 41974, 3k 5 B 7\
L 8 I DWri ks 123 T 2 MA 2 £ L HT W B,

2) RBRAD-DNDER

IRENZERA BRI, BRI - REOPLVOWESPHE, B L TMEZEIUZ Y ORHOREZREDFBEEDTH
29, JHUIRERBICHTIEANMETHEZEIIEIETLD, FHEIPE20EE2FER LV, T720b
B, [RE 2 BT 2 B0 H 5 3%V~ by, BRBIGEL TV 374 513, MoEERKI» L TEL
K5 TYH, ZOMENIZNMPITET 2R E LT, ZORANDOEERSTHEZ NS | SHISKHL [2L D
BBHIRT, IRBIRAIRMGEC HBTH 25, RRANICH 2443, ZOBRRATELLEI L FMEI N2 | 7
2L [2nHaid, IREIOBAEIE» 4 D RELHISA 2D TH 555, HAKBIZKELTL, AETIEAW] 0T
HDH9 e VTR, B0 IREPK 2 V& BITIREIME 27 bV OFHE 2 FX, EELIEHR <2 MR L,
WEDRIZAET 5 &) % HRBIZRRZ FADFERBL L] 2/RLTW5, ZHUE, FEEOF 2 0ERSH T
HIZBERS L 2EERL T 2008 LAk n,

R, oL BEEMERE LS L, VKR RIICTAT 23080 56 BB SAREIIEEM &, D)
FREFIRNBRRIROBAEIZ L > TFHMETRETH D L L, [F2 >V — > FASBIESOBHIRE] Q2HRLT
Wb,

FERMRERE LT, WIC “REMEH" 2H 5, HARMNIZIGEEIM T, JEEE0SAIRINEIREEDER
BRIEFAFHIOWT, HEIRFEIRENTOIHAI E v, 2T, HIDHL LT, EHIU»rEMREI NS
Ba, APV RAPERBERINL O, H50(3, MERHOBRE, HEEOBELE VW2 bIFsN 2,

22U, RERIRFICLEZL, R, IREE GEAME, SHEBIE), BERIZ O W T, BREE L L ICEELTA S,

(i) R

Fig RIREN O FFEIRI I3 4 ~1000HZ DA BTN T2, EROBIZEIZOWT, BETRE A Hikic
& BIEURFHRELE, W DIRF B LREL S, MERIRII25IRE 3 ~8Hz, HMR0HZ L Ebh 3,
IRENI AT FVDENENDREEN S DS LT, 2 EFOREOME - MiEL LUMoEER RS T
(30)»T# ", Andreva Galanina {3 25~30Hz LI LR KK D IREIT, MERKEHA B D, 100~250Hz TR
AELVE (WEZHE) »ALN5ELE). KIG-HHU8ICE 5 &, 10HZ LITFORENHISIIFEENFRIZ A S
¥, IRENH T SMEMROKISI330HZ TIRZ—E IS AL, S0HZ 2T TCLRHEENE LN THY, F2ov—
ERBEDF RIS RES N AHIRENIS0~60HZ 12— 7 2% 2, BZEI 7)1 XU, RN & 5 KM M2 100
Hz TROLMENTH 5, B2, =iz & % &, Streeter (FIRENHIK O i 2 (b5, 480HZ TI3HZITIXL,
30Hz, 60HZ 8 X U'100HZ TREVEHRE L T b, FENFZ >V —IF, RO, KMEIHIHED, AR
L) ECREETORIES DA ) DR COHERTH B,

i & # =

IREIDBERRDS, FdEETHREMZ HFEIMEEICL23DTHLENEZLH ), RERR D MEELR
MEGD, VB TIHEHEE IC X 2 ERPITH bR T3, FERIRE T, BAIEE—F, 728 2130.3m% v L
0.5mm7%c &, JABHE Z SR LBET, EREMICEEESOREFPII LWL TH D, W, FILIRIRHEER
12 31T B BARIE & I EERIE IS B9 &, Z0.5mm, 30HZ ©17.8m,/s? [R U <40HZz ¢31.6m,s3 50Hz Tl3
49.3m,/s?  F 72%5470.3mm, 30HZ ©(310.7m,s? 50HZz Tl329.6m,/s*L % %, KiESUIS)IIH 1GE L3 G T,
F72EE S (7)1310G T, S0HZRIBOIREIMIKZ AR 2 2 L2 L), MEREEEIEHOC.A. Bk %I % £
L, IREEESATERER E LT LUNBRAREL SR (N—1) LTw2i0TH2H, KiELDHERUISTIL,
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uLﬁ#auT%&wo:m:tu.%ﬁﬁ%ﬁ,Mﬁﬁﬁminﬁﬁﬁﬁmﬁﬁuwttf,ac#(scgé
b2 FNUTOENRETCOLHBETHLILEZRL TS, wnwk H2 L, 50~60HzZ #8L63Hz 75—
THIRT, 2.4~9.9m sec?, $7-125HZ #b4T4.8~14.1m/sec’ T, ZH5HDHTISO DI ILEIIKE <,
BORREE A>TV aA, 3GEEHMNELEZ bL, HEEREEHFL LY.

BAMEICOVTIE, BIRET, RERRI LICEBEOARIEEE L2, REN AR SR 5B 2 B L
KicBEbh, MEIEH L, ZOHA, =16 USSR (10, 30) DIRFMIRES»SHI1245THH I, 8 ~250HZ
F CORFMR2T PAHBL D SEEHE L eBAER—5 ITRLT

£—5 EHR 27 FVHEL LD ARIE
Synthesis of allowable levels on the vibration spectrum.

Exposure

Kiiir 0~1/2|~2,/3 ~ 1.0 ~1

2 ~51 ~
s ~ 4.0 53 8.0

Wl

The synthesized value of vibration levels from 10Hz to 250Hz on spectrum

ISO'74 110m s* 73m /s? 50m s’ 24.5m /’s?
USSR’66 75m /’s? 54m /’s? 39m s? 28m ’s?

MIURA,T. 6000rpm— — —16.4m“s% 7000rpm———21.7m /s?% 8000rpm — — —26.3m /s? ,
i) & #F B M

EERERMIIEETH L, Foy —HAKRE (GER) LHEEREOREL LTHRAHNFZ0, L2L,
BRI IZM S E) HEE AR L A ), R Ui, SN X B X, IBR4SED 2 KERIBBILIE, B2 ) fROwR
13h G, LUNORERZOZLMMLTE Y, PAEROWE ISR, F2 Y — A 1000:H Ll 140085
BT, 159 EHET 5 L O RMAE <, FREHRETIZ2000 M T TAS 5 187.7%, 210K ETIIAS
54840.7% CHBRIOE K & W8, REHEZ EE LAMENZ WL L, =il bIRBIBEOFK L R, B
HIEEETHLIEAHELT2 L9 Thd, bHFEN[ 1 H 2WFELIAN, H4BERLIN] £, K1) IZFI0H T %
75200 H BT 2 L 4400801274 2, BB 1 FEGNS, F1> Y —EHBIALIT76%, [F150HLLE8%
DREMT, FI oV —HEAMRGED (2, BEE RO RERIE HIH B 50T H 7%, 100 H A
1 B 3EEMILL ED R EICHRERIEG» 572,

SERE I, AR TEZ TLuod, HdnIE, FERREE LTEZXEDPOMENH 5, IREE AR
BEIF 2 LAEBAFOBRALY, BFLINA BERENRBEIWDT 5 L RKBCDIIHRE LT3, ZOxI,
[USSR m#Efel &2 1 MATRE IFIRIEP O/ MKIE 2 &915~200 LN ] AAEINT, BT [1#E5RE105H
FIKIERER & DR FBIRRE] & v RIERED, BB & 2 SRS HHIT 25 2T, SbOTHHTH
BIEERLTWALEITHD, KEOREL LHHET S &, Sl &b 1EHEIFUTORANRNRELT 2
VENRD D,

(3) svv FALEBIREN D FIR T

Ll Eo Rk, EiRS & CREFEOZEL K, BHEEIERDOTF T2 Y — > FAERBIOBHIRE 2K D
E31ELv, Thbb [FRry—r v FAMEFOZR <7 bVIZI3315HZ 282 2BHRIEEA T3S S
v, —HkH9IZI310Hz 20 5200H z $7:13250Hz & TOREEREEE S 2, HHHFE L~V &, WHAERS
DBEERE L D, BAHED 2V IIFIEEEIL LD b, B bk LW IS 212 & - T, HHIRE
DikE B, IWEIREL, L3 1ESISHLA, FRERIERR  ORERKER & L iz sh, Zhenolk
R ICOWTIL, B £ 2CA BEMEOFRE Y, BMEESAT, Lo b 15EH 8 KRPICHERT 2 BRE
FHREL, BAMHITOVTIE, S, SEERREE I L70m sec?, 124 BRI FEICx L40m, “sec?, 2.0WFfH%
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#Eioxt L3om “sec’ L, IpkizZn £, 40m “sec’, 30m,sec’s L 1r26, @0m “sec’® HIEICHET 5d 2D
NEZE—6I1ZRT,

*£—6 Fx oy —{ERIIBIT N PSR OB RIELE

Standard for vibration control of handles during chainsaw working.

Allowable values of acceleration
Range of frequency (m,sec?)
1,/2hr 15hr 4hr
(?gflrz all 250Hz) 70m “sec® 40m_“sec® 30m,_“sec?
fpr the present (40m sec?) (30m_/sec?) 26, (22)m/sec?)
(in future)
1,730.B.C.F.
12.5Hz 3.7 2.0 0.8
16 3.7 2.0 0.8
20 4.8 2.5 1.0
25 6.0 3.1 1.3
31.5 7.6 3.9 1.6
40 9.5 4.9 2.1
50 12.0 6.2 2.6
63 15.1 7.8 B3
80 19.0 9.8 4.0
100 25.1 12.6 5.0
125 31.6 15.9 6.3
160 39.8 18:9 7.9
L k) U
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B L7 KWT, NEEFER L LRAEME, ISO oFRIcHT 2IEHOMERERBICL VRITL, 20
LA % Bl L 724, BESREIRE, A OIHIERR S A5k LBRFICIEA T 2720, WIFN bt L WRERICE->Tw 5,
22T, BRERBOBERPHELSD, BIHFI LY — v FABIRBORFIRR 2 EE L, SAHEIZOWTY
MOBR LR BESZ, /2, EHHZRELD SRMREXFRIE LTFsREL s w2l EBRIC
k2 EBMRMHRRATLEN, FI OV —(EENKELBRHITELTEZANENLAZ EZEH-TRE 2\,
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