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Abstract

The agricultural machine technologies are important tool to support the
conveniences of rice farmers. On the other hand, uncomfortable and occupational
health problems are more affected to rice harvesting operators. This quasi-experimental
research was conducted to evaluate whole body vibration (WBV) of rice combine
harvesting operators in Phayao province. The rice mechanization was recruited to be
the subject totally 6 harvesting machines with maximum capacity 2.5 and 2.7 tons.
Total 4 work phases which are parking position, driving on rice fields surfaces, rice
harvesting and threshing, and driving with full tank were collected and analyzed. The
data was measured by carrying out vibration metering at the sites during November
to December 2019 by WBV meter and recorded every 1 second. The vibrations at
three orthogonal axes (X, Y, Z) were tested by descriptive statistic and compared the
vibration by One-way ANOVA statistics.

The result showed that there were highly significant differences for all
directions (X, Y, Z) of 4 work phases (p-value<0.001) and in vertical (2) axis was the
highest in vibration level. In addition, the vibration result of ANOVA was found that
parking position, driving on rice fields surfaces, and driving with full tank were
differences in X-Z axes and Y-Z axes including, rice harvesting, and threshing data
was essentially different respectively (p-value< 0.05). Furthermore, WBV and 8-hour
duration exposure of the operation on all 6 combine harvesting machines were
compared and found that the vibration levels exceeded exposure action value (EAV)
83.33% and exposure limit value (ELV) 16.67%. As the result, the health surveillance
and occupational risk management should be implemented by occupational health
education including engineering design to reduce vibrations that may affect to the

health of rice combine harvesting operators.
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M990 1 AUENYAYYRITONLINIATT I 6 AU

i U w3eseud (usedh) Augdunu [Rlans) Yilwan
A RAWAILINITNEAS KM-51 260 Turbo 2,500 2551
A RAWAILINITNEAS KM-54 250 Turbo 2,700 2554
Tonjulalwinunsiau KT-08 260 Turbo 2,700 2556
Lo lalvlnunsiamun KT-09 210 Turbo 2,500 2555
Intehlnnyn s KPH-18 255 Turbo 2,500 2552
Intehlnnyn s KPH-22 260 Turbo 2,500 2554

A1519% 2 WSeudieuanuLsnANIATLLLLRAYSEAUANNEUAsTIBUlY 4 #aNuEn1sYinau senInawnu X (RMSX) A Y (RMSY) wag

wA Z (RMSZ) Tneldatd One-way ANOVA

GRRIIH RMS acceleration (m/s?£SD.) F p-value

AU RMS, RMS, RMS,
ﬂ?i%@ﬂ@@jﬁuﬁ 0.080+0.058 0.089+0.058 0.262+0.193 37.217 <0.001
ms%’um%uuuﬁuﬁm 0.375+0.238 0.362+0.180 0.878+0.761 92.904 <0.001
ﬂmﬁuﬁmuasmm%’n 0.388+0.238 0.353+0.167 1.136+0.801 2862.134 <0.001
mﬁumﬁamﬁamimﬁu 0.103+0.143 0.109+0.112 0.247+0.190 84.333 <0.001

M99 3 WiguisuauLangAziuLAYSEAUANLAUasLTBUTIEE TErI9TENIaRAY X (RMSX) Wi Y (RMSY) wazinu Z

(RMSZ) Tngi3Bnsmadouvesy (Tukey’s test)

GRRIH HaRNIBIsTRUANEUETIToY (mean difference)
N157N9U RMS,.y RMS, ., RMS, .,
nsvanagiui -0.009 -0.182* 0.173*
nstuipdeuuLuiu 0.012 -0.503* -0.516*
ﬂqiLﬁULﬁlﬁJ’JLLagu’Jﬂ%ﬁ? 0.035* -0.748* -0.783*
msfuidoudloussifiu -0.006 -0.144* -0.138

*p-value<0.05
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A15997 4 AAnduasLteuSeuiisuiunan 8 9alus [AB)] Anmnuduaiiouasau (VDVexp) wagssasnaifaiunsaufusau

Iolnglsifudmdesaniunislesiudosdiu (EAV) warA1lindningan (ELV) vessaieiwindnin 6 via

¥linva9sn Av A(8) VDV, Time to reach EAV Time to reach ELV
(m/s?) (m/st™) (hh : mm) (hh : mm)
A 0.476 7.482 08:49 >24:00
B 0.557 8.502 06:26 >24:00
C 0.598 8.861 05:35 >24:00
D 0.662 9.874 04:33 >24:00
E 1.098 24.717 01:39 08:46
F 2.128 35.075 00:26 02:20
MUNEME); EAV : Exposure Action Value, ELV : Exposure Limit Value
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