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A Method for Evaluation of Chain Saw ([ )

— On the Performance of Anti-vibration(]) —

Junichi Gotou, Hideki Ushiro and Yoshihiko Takimoto
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Fig. 1. Chainsaw model simulated by 6 degree-freedom vibration system

(This figure is about vertical component-Z)

r. 1 =rubber-1

r. m=rubber-m each modulus of elasticity=k
r. n =rubber-n each coeflicient of viscosity=c

ko=modulus of elasticity of hanging spring

f. p =point of fore handle for measurment

a. p=point of after handle

Zy=amplitude of vibration
Zs=amplitude of vibration

0=distance from c. g-h to

for measurment

(c. g-h)
(c. g-b)

suspended point

M, =mass of handle c. g-h=center of gravity-handle
My=mass of body c. g-b=center of gravity-body

Ix; =polar moment of inertia of area around

c. g-h on X-Z plane
Iy; =polar moment of inertia of area around

c. g-h on Y-Z plane
Ixo=polar moment of inertia of area around

c. g-b on X-Z plane
lys=polar moment of inetiao of area around

c. g-b on Y-Z plane

¢, ¢, 8, n=rotary angles around centers of gravity
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chainsaw 1 2 ’ 3 4
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2. IREMINEEEE

BHAEOSHE, BEFRIC K - THEESEINT 200 TH 20, S TORRIY, HE
N&EY & C OBRBEN Y X ZEERBBSHENRICK S CHELBLVRD, EFETEAO»
720 NS VI REE O T O TH B LYK IN D, T, COBE, BESEY
RRTEIX0EL, 2OEFEIHRSHENRARBELR 2P ICBA 20887 5%, BL
D&M, FHHWNTRARET 28, AF—ABME TR, BEESREDS, 0.185kg/cn
DATYV VTR E>TF =4 7/ —2BRLUTHEL:,

wic, BIEAMICDNTI, A7) ¥ 7OMGROBENRATS > DL, FHAOMUEE



145

AW UTHET 5 WS B2 S, R 7Y v 7 DEGESRCRIES
MARSDT, FAOAEEN—2 KRT &3 IRETHL - 7,
#7E, BECODNWTOFMABBEHIIUTORED TH 3,

1. IBENINEEREEEREIRAL ¢ AU~ v P OEEE, & 1 &

2. v I VEER: &, 2500 rpm ~ 7500 rpm ¥ T500 rpm &
3. HWEMICOWT : FEEROBEERDC D 7o 5 I E S,
ZOREROBREE L - TWAEL S ZOERRIER S L,

(G

(1) Vertical

(3) Axial
Fig. 2. Suspended condition

(2) Horizontal

4. BHIEHER : N—3ic#0HEL Y AR U1,

Acceleration Dynamic strain Data recorder
transducer amplitier Mini ubiquit
ini ubiquitous
KYOWA AS-TB KYOWA - DFM TEAC R-410 ] spectrum
1049) -~y analyzer
‘ NSC-440A Fig. 3.
(moniter ) Box diagram of test set
Synchroscope
IWATSU
S5S-5100
NV # % & EFXK
%29, 4B0F 24 v/~0OLT, itk ELE 3IHFRCOVTRENEEEOMERESRE

F— 2R T,

ZOBIEMRLAR L7 6 BEHEROIREET V2B TLUTCEREITE ).

ZE—1 : Bh— 1 0FELEAVT B~ Y PVHEEEME - TERKIcz v P vhpomz s
NI BEIRE A 3 AABKRKY i, CCTRMOF 214 vV —0DOR, HEMNEN2OF =4 v
V=757 ERRNLBET S, E—438R LT, MFACERENORM I, HER
BHEAT BICoN, ZOEEIRIERARE K -TED, 6500rpmédb 7z D TLPEITHICIK - T
W3, chi3z vy O EEABL TS, SHUMIAVEZ2YSYyOYR My OEEE
B AMSAEFHORBHRNCHI-TED, ¥/cai 757+ v 7oy FiRET, BIBARIC X
> THI ZVHELEEHT 5, -T, LT, fIBRAFROEHNIL, = YrO¥ R VEEIK
XEENDDEB->TWBEEERL LD, —F, EEAAOIREIZ, 3000~3500rpm f¥Tic
BAEA#FEDL, 6000rpmdb 7c D TR/ I REBEEINRIBE 20, SSKEEREBET L, PO
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i | chainsaw-1 | chainsaw-2 chainsaw-3 chainsaw-4
' (2710008) | (3157542) | (8012762) (8608477)
component fore after ffore after fore after fore after
handle] handle, handle] handle] handle] handlel handle] handle
r.p.m. [accel. (g)accel. (g)accel. (g)iaccel. (g)‘accel. (g)laccel. (g)accel. (g)laccel.(g)
j 2,500 | 1.31 | 4.10 1 2.31 I‘ 5.52 jt 1.62 | 4.25 | 1.38 | 1.31
3,000 | 1.62 | 6.43 | 3.31 | 8.16 | 1.64 | 5.94 | 0.583 | 6.58
VERTICAL 3,500 | 1.55 | 6.28 | 2.42 | 9.03 | 1.28 | 3.26 | 3.32 | 9.08
AXIS 4,000 2.24 | 7.56 | 2.04 ( 4.43 | 1.10 | 2.45 | 2.44 | 6.28
4,500 | 2.04 | 4.61 | 1.84 | 3.29 J 1.37 | 2.42 | 2.14 | 4.55
5,000 | 2.29 | 3.34 | 1.95 f 3.00 } 1.50 | 2.28 | 1.93 | 3.92
5,500 | 2.54 | 2.12 | 2.02 | 2.70 | 0.843[ 0.392 | 1.70 ( 3.88
6,000 | 2.19 | 2.03 | 2.09 ] 2.76 \ 0.979 | 0.714 | 1.66 | 9.49
| 6,500 | 2.66 | -2.03 | 1.68 , 1.69 | 1.07 | 1.27 | 2.49 | 1.38
} 7,000 | 2.24 . 1.83 ' 2.18 { 1.17 \ 2.79 | 2.23 | 3.90 / 2.53
i 7,500 | 2.76 f 1.96 f 2.64 J 1.13 | 3.35 | 3.0 | 2.89 | 3.01
‘ ! 1 | ‘
2,500[ 0.584 | 1.36 | 2.44 | 2.96 } 1.3¢ | 1.82 | 1.73 | 1.39
3,000 2.55 | 1.69 J 2.80 | 1.37 | 1.31 | 1.04 | 1.08 | 1.77
HORIZONTAL 3,500’ 2.64 | 1.29 | 2.25 | 2.55 J 1.63 | 1.18 | 1.85 | 2.05
AXIS 4,000 | 3.10 | 0.927 | 1.77 | 3.17 | 1.52 | 1.01 | 2.05 | 1.81
4,500] 3.72 | 0.481| 2.36 | 2.14 } 1.94 0.65311 2.05 | 1.42
5,000 4.58 | 1.18 | 1.25 | 2.24 | 2.10 0.624i 2.61 | 1.19
5,500 | 5.21 | 3.44 | 1.08 | 1.66 | 2.44 0.324 | 1.69 | 1.28
6,000 | 2.64 | 3.13 | 0.745  1.43 | 3.10 | 0.563 | 3.25 | 2.67
[ 6,500] 2.5 | 2.55 | 0.641| 1.48 ! 4.28 | 1.38 } 459 | 2.55
| 7000J 1.19 j 3.25 0.807' 1.59 | 4.81 | 1.78 ? 6.48 | 3.15
/ 7,500{‘ 1.05 | 2.47 | 0.845 | —— | 6.48 | 3.31 { 4.19 | 2.49
ORI |
[ 2,500 | 0.413 ! 0.8281 0.107 | 0.292| 0.491 | 1.65 | 0.26 | 0.768
1 3,000/ 0.550{ 3.25 ) 0.289] 2.23 J 1.01 | 4.00 | 0.66 / 2.37
AXIAL 3,500 | 2.38 | 4.25 | 1.45 | 4.04 | 1.15 | 3.03 | 1.84 | 4.68
AXIS 4,0001‘ 2.82 | 4.06 | 1.35 | 4.3 J 2.14 | 0.598 | 4.42 | 4.22
| 4,500 | 3.35 J 1.25 | 2.55 J 4.58 | 2.03 ( 0.695 | 2.79 | 1.9
‘ 5,000} 4.85 | 0.817 | 2.40 | 2.09 ] 2.49 | 0.249! 2,54 | 1.60
5,500? 2.54 } 0.798 | 2.09 [ 1.38 ’ 2.29 | 0.194] 2.32 | 1.40
6,000 | 2.32 | 0.325} 1.22 ’ 1.63 | 0.862 0.527: 2.96 | 1.55
6,500( 1.15 ] 0.382 | 2.22 | 0.883 | 0.604 | 0.885 | 3.76 | 1.53
7,000f 1.00 | 0.414I 1.84 l 0.760 | 1.20 | 3.82 | 1.08 | 1.40
7,500 | 0.99 | 2.10 | 1.55 | 1.64 J 2.04 i 5.21 { 1.41 E 2.35
| A | 1 a
(1g=980 cm/s2)
Vibration acceleration (STIHLO041AV)

TABLE-2
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Fig. 4. Compelling power of vibration at c. g. of body
(calculated from measured accelerations by vibration model)
X-engine revolution Y-compelling power of vibration
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Fig. 5. Comparison measured accelerations with converted accelerations
l-measured accelerations at fore haadie
2-converted accelerations from after handle to fore handie
3-measured accelerations at after handle
4-converted accelerations from fore handle to after handle
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1) #EEk— - FEAEE - Chain Saw OFjiRHRED MRS, T 1, H8BEAME (1977
2)  f4BERi— - A 3E : Chain Saw OBjiRMREO M, €0 2, HBOEHAMKE (1978)
3) EHF E:#BwWhE, Hrae#, 86, 54~75

4 B B F <MV —-OFRME FABEERL (1978)

Résumé

There are many hand-hold tools that are improved on the vibration in Japan. In
the case of CHAIN-SAW, one is the ROTARY-CHAIN-SAW that is driven by ROTARY
engine, one is the PNEUMATIC-CHAIN-SAW that is driven by air-compressor, etc.
But, we cannot decide which is better, because we have not a fixed way to evaluate the
CHAIN-SAW.

This time, we measured four CHAIN-SAW(STIHL-041AV) on the vibration, and
got many data, (TABLE-2). And then, we compared those data with the calculated
one hat was gotten from six-degree-freedom anti-vibration system. After that, we
could indicate how to isolate the vibration of CHAIN-SAW.

Many types of AV system are used of the CHAIN-SAW, but this report is only about
THREE-POINTS SUSPENDED AV system. On the situation of measurement, each
CHAIN-SAW is hanged down by a spring, (modulus of elasticity is 0.185 kg/cm) and
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this set is suspended by a steal stepladder.

We have simulated AV system of CHAIN-SAW to the two-degree freedom system
till now. These two degree freedom are the fluctuations of the center of gravity (c. g.)
about the handle and the body of CHAIN-SAW. But we cannot simulate the vibration
of CHAIN-SAW to the two degree freedom system, since the handle and the body of
CHAIN-SAW are not mass points. So in this study, we simulated it to the six degree
freedom system added each two rotary angles around two centers of gravity. (FIG. 1)

By this study, we reached the following conclusions. The relation between fore and
after handle obtained from the measurements was obedient to the simulation to a certain
extent. (FIG. 5)

Then the AV capacity at c. g. of the handle obeid only the fluctuations of c. g., but the
AV capacity at the gripped points obeid the fluctuations and the rotary angles. (FIG. 6)

Finally, we shall investigate this simulation for the modulus of elasticity and the coffie-
cient of viscosity on AV system. Then on the improvement of AV system, we may isolate
the vibration at the gripped point by means of the rotary angles.



