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Deflection Characteristics of the Rice Stalk
in Harvesting Operation by Combine for Multi-crops

dg2 SSH el
234 kIR A3
Y. K Kim J. T. Hong J. S. Choe

ABSTRACT

Flexural rigidity(EI) and deflection characteristics of rice stalks were studied to investigate the mechanical
interaction between a rice stalk and a combine reel in harvesting. Deflection of a rice stalk caused by reel
operation is so large that conventional equation of small deflection for elastic beam cannot be applied to the
study of deflection characteristics. Therefore, an equation of large deflection for elastic beam was introduced in
this study. Feasibility of this equation was examined by comparing theoretical calculation with the measured
results for piano wire, and by the relationship between deflection and load acting on a rice stalk which was
presumed by this equation. Results showed that the large deflection equation could predict the measurement data
quite well. From this research, the following results were obtained.

1. Flexural rigidity(EI) calculated from the equation of large deflection was 4.0X 10°N - mm’(diameter 1.4mm,

deflection 300mm) while the actual EI value of a piano wire(diameter 1.4mm) was 3.9% 10°N - mm”

2. The relationship between deflection and load acting on a rice stalk could be presumed by the large
deflection equation. Flexural rigidity values of tested rice stalks calculated from the equation of large
deflection were 1.6~2.4x10°N - mm’(Hwa sung), 2.7~3.5X 10°N - mm’(ll pum) and 1.7~2.4X 10N -
mm’(Damakum)

Keywords : Flexural rigidity(EI), Deflection characteristics, Equation of large deflection, Rice stalk, Combine

for multi-crops, Reel.
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Fig. 1 Relationship between rice stalk and
reel of combine for multi-crops.
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Table 1 Physical property of piano wires

ta e estvizte wEr]e] W@ wbA
AxE #dshH, 299 942 WA E=(DVBK-
1000, SONY)E &3l ol x, Jakxie] g o]
256k olAbe] gAF @ Euwkodalo g w3lsle] 7t
uiA e fxE HEdolEE AR ¥, J)Eubrg
HE7|o Eolgle 4 vy ARz wEV9 3
F B84 Adstn 7 vpATe ARz 2ol
AEE SiAchEAY 4, WA 59 Wids
AE 7Fs). vle A% 6mme] 4 wdE whEe]
A FAAEA A Eolz §A8

o] L-o]3}E & uf7o]
BE IAAZ ¥ TAAR QA%
9] nl#1E Bolz 315 Jlslgich ol A
s FelA w7A EE HAAHoE HrAZA
o, W &9 A 35l HEdld YA gt
Ronzg Al ghio] dFe 27|E AAIGCL
Holr e AR 12mm, 14mm, 1.6mmd 3THE
ARgsgich el Ale] d15-S Jhe 94+, Fwb
o] &S T of Ho] #E/ = %olﬂ
Ao zRe] < 600mm AFe ALzl
580mm ¥-Zo2 sj3it

o]
o

Diameter(mm) Modul'u's of longitudiglal Flexural rigidity Polar 'momentAOf
elasticity (E, N/mm”) (EL, N - mm") Inertia(l, mm’)

12 2.1%10° 2.1x10 0.102

14 2.1%10° 39%10° 0.189

1.6 2.1%10° 6.6x10° 0322

Table 2 Cultivation condition of tested rice stalks

Variety Hwa sung Il pum Damakum

Cultivating pattern Transplanting Transplanting Direct sowing

Height(mm) 941.8 908.6 895.7

Standing angle( ) 87.4 87.8 88.7

Moisture content(%, w.b.) 59.2 71.1 69.2
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Fig. 3 Comparison between experiment and the-
oretical calculation for the deflection of
piano wire(diameter 1.6mm, load 0.5N).
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Fig. 4 Comparison between experiment and the-
oretical calculation for the deflection
of i pum rice stalk{load 0.06N).
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