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ABSTRACT

This research compared the operational efficiency between gasoline and battery operated
chainsaws under 3 different aspects; cutting speed, noise, and vibration levels. The test was
performed on dried eucalyptus logs with a diameter of 13 cm. Each type of chainsaw was used on
3 randomly selected logs (replicates), and each log was cut into 10 slides (repetitions). The mean
differences of each of the parameters between the types of chainsaws were tested using an
Independent-samples T-test. The results showed that the average time per cycle of wood cutting
for the battery operated chainsaws was significantly less than the gasoline chainsaws (p = 0.033),
with a mean value of 11.57 and 12.90 seconds, respectively. The operating noise level of the
battery chainsaw was significantly lower than that of the gasoline chainsaw (p < 0.001), with a
mean value of 81.25 and 94.65 dB(A), respectively. The mean noise level of the battery chainsaw
was 15% less than the gasoline chainsaw. The operating vibration level of the battery chainsaw
was statistically significant and less than that of the gasoline chainsaw (p < 0.001), with a mean
value of 0.19 and 1.30 m/s’, respectively. The vibration while operating a battery chainsaw was 7
times less than a gasoline chainsaw. According to the current research, we conclude that battery

chainsaws can run faster and are less affected by noise and vibration than gasoline chainsaws.
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Figure 1 Chainsaw brand STIHL model MS180.
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Figure 2 Chainsaw brand STIHL model MSA120.
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Figure 3 Installed sound measuring device on the operator.
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Figure 4 Installed device on the chainsaw for measuring vibration levels.
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Figure 5 Setup to study the cutting speed.
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Table 1 Comparison between the two types of chainsaws.

STIHL MS180 STIHL MSA120
Weight 3.9 kg 3.8 kg
Engine power 2hp 2hp
Price 5,000 — 8,000 baht 25,000 - 28,000 baht
Guide bar 11.5inch 12 inch
Fuel cost 30 baht/liter -
2T fuel cost 100-300 baht/can -
Saw chain oil cost 200 baht/can 200 baht/can
Electricity bill - 0.57 baht/hour
*Note: Information as of November 2020
UsZANSNINANSTITUT DS B aBaUE wuamedldnaiedsrasounisneuldiiafy
nmsEnEInUI lunisaaneulsives 11.57 39l (581319 8.63 — 19.90 3u17) wazain
Bevsudisiudemadinalunmsveuldsesou Msiasiziidpuiiisuideaiilag test LUy
ANTNAADININAIITEELLIANTN LTVO LA DI URA Independent-Sample t-test wu31 ALadeivEos
wumned Tnedaade windu 12.90 Jund fufinnuuandrsfuedrfidedidynieads
(551319 10.77 — 15.70 3und) luvauziidosausd (p = 0.033) (Table 2)
Table 2 Chainsaw speed test.
Chainsaw The statistics of the time spent on logging.
Min (s) Max(s) Mean(s) S.D. S.E. t Significant
STIHL MS180  10.77 15.70 12.90 1.17 0.21 2.219 0.033
STIHL 8.63 19.90 11.57 3.06 0.56
MSA120
TUdIUYDITEAUANUAIVD T B VD syfuidsaedsvoadessuiitudomasssana
Bosausinudn sedumuwendsvendessus 15% wazilevinisvadeu Independent-
Vrsuliewas ﬁﬁwmﬁlmmﬁ’u 94.65 dB(A) Sample t-test wum mivmmaauaaaﬁuauaaa
[3¥1719 92.5 - 96.6 dB(A)] samﬂauﬁmaamﬂm anmmeLmaﬁummmwLaawauaaaaummu
sedudseadossusLunaes SelAnadewiiu L‘UE]LW@G@H’N&JNEJ&’]@EQHW]NE"{QW (p < 0.001)
81.25 dB(A) [3¥ wm 78.20 - 86.50 dB(A IR (Table 3)
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Table 3 Chainsaw noise level test.

Chainsaw Statistics of noise
Min dB(A) Max dB(A) Mean dB(A) S.D. S.E. t Sig.
STIHL MS180 92.5 96.6 94.65 1.18 0.22 35.817 0.000
STIHL MSA120 78.20 86.50 81.25 1.67 0.31
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Table 4 Chainsaw vibration level test.
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UTeaad 7 191 W Luamm'ﬁwma‘u Independent
Sample t-test wum mLLsnauaumauLaaamamaa
puRLUMADS JuTeenidessudiniuitomas
a9l Wed Ay Ban19add (pvalue=0.000)
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Chainsaw Statistics of vibration
Min (m/s®)  Max (m/s®)  Mean (m/s®)  S.D. S.E. t Sig.
STIHL MS180 1.20 1.40 1.299 0.05  0.009 103.34  0.000
STIHL MSA120 0.14 0.24 0.186 0.03  0.005
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