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Study on the Characteristics of Torque Acting on Rotary Shaft
of Three Types of the Rotary Blades

A3ANA Bafinshna” Sy fesnm” Jaw alawn?
Sirisak Chertkiattipol” Tanya Niyamapa" Vilas Salokhe®
ABSTRACT

The characteristics of torque acting on the rotary shaft of the Japanese C-shaped
blade, the European L-shaped blade and the European C-shaped blade, which were related
to the positions of the tip blades in the tilling process, were studied in order to understand
the tilling processes of all tested rotary blades. These experiments were carried out in the
laboratory using soil bin at forward speed of 0.034 and 0.069 m/s and at rotational speeds
of 150, 218, 278 and 348 rpm under down-cut process in sandy loam and clay soils. The
results showed that the shape of the test rotary blade was an influential and important
parameter that affect to the torque characteristic. In the case of the Japanese C-shaped
blade, there was raising torque concurrent with the approach of its tip blade in range of 75
to 87°. The torque increased continuously until it achieved to maximum value in range of 108
to 125° and then it decreased. In cases of the European L-shaped blade and the European
C-shaped blade, the tilling torque immediately increased while their curvatures between
lengthwise blade and tip blade portions were directly cutting into soil mass. These maximum
torque values appeared in ranges of 111 to 120° and 102 to 120°, respectively. After the
maximum torques was obtained, they also immediately decreased. And then the torque

curves characterized in the form of the sinusoidal curves. Moreover, the soil throwing
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patterns of the Japanese C-shaped blade,
the European L-shaped blade and the

European C-shaped blade were also presented.

Key words: torque, Japanese C-shaped
blade, European L-shaped blade, European

C-shaped blade, sandy loam soil, clay soil
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The rotating shaft

[ 7 kW electrical motor [l Magnetic pick up

Reduction gear box [ Test rotary blade

Driving 0.746 kW [ Inverter
electrical motor Soil bin

[@ Driven shaft

Driving gear

Rail ways

Switch on/off
)

Guide rack rails

8 [

Figure 1. Schematic diagram of laboratory soil bin

Figure 2. Schematic diagram of two cross-strain gauges boned on shaft surface
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Figure 3. Diagrams of the tilling process

and the position of blade tip
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Figure 4. Schematic diagram of the positional estimation of soil clod

qunsfl (4)

Cg/ g/h’ Bg

ch’ - g'n” B

T

cg’, ¢ch’, g'h” vusfeszeen
UL UF e BIDUTT U LA AU U WENe
WarimuieAaufuuwdua 9898 uu
anviRIFILId BRSNS C 1By
Autdudneds i’ war h7j nidfuanely
Figure 4 18uiaBy ee” (BHLUTTUILAUANW)
waz h’j (eguuszuiuainvay) Huidunsg

et

Ci+ Ch" _ ..(5)
ih” ih”
Towd
Ci, ch”, ih” vuedeseaznIeIuIu

LUILFUS NBIVUITEUILRIAU

LATIAEYNMLYLY D isuiuidusiedelu
WUITEUDLURUANTIAY LHURATY ] Jogn
#5999 NTUAIUIUVITILALUY D 10

RT1EIUITTHZN Di” Y39 Dj

Di” = i %
Y30 (6)
o =i &

Thai Agricultural Research Journal Vol. 26 No. 2 May - August 2008 163



Taed
Dj, DI, i’j nuwivIEEENINIUIU

UL AU BILURINYIRY

%umauqmﬁwﬁﬂmmmLﬁumoﬁ'uﬁumn
fundy C annHIumunly D 1ﬂ§uqmﬁ
Aunus E ﬁoﬂuﬁﬂmeﬁgmquﬁnmoﬁauﬁu
vuituannas Tesfiszur CE fauiawhiy

vy AB

6. mawsunaulunssusiu

a A‘Iwo (%

funltdmsunaasaduduluuias
BRI MhEnAIREINELaTUATLTY
nMFAeneisneislalasimes (hydrometer)
WU AuAIFzInEUITNaUAIBEUNIA
n318 (sand) 59.83% pumManIwuil (sit)
25.14% aumadumiled (clay) 15.03% 990
agTumﬁmﬁu‘iauUumﬂy (sandy loam) ol
WIAWARIEAN (plastic limit) LAEIAINMALNAT
(liquid limit) iU 12.89 way 16.01% (dry
basis) ANEFY LarhuuATUINUITNOUMI
BUNANI Y 5.25% punanineuils 32.67%
pUMARUINTEN 62.08% Jnagluriafumie
Feflenfiiawargin  wardasiamaivintu
23.20 UaY 44.30% (dry basis) MNAIAYU AU
ﬁ’[’ﬁd’m%’umimamgnﬁﬁmiauw’wum:Lm‘so
‘a‘aummgﬂuﬁﬁmumgmun‘sa 2 du. uarid
ssueady Tasfidranuduadsvociu

fmsuneaailie 11.3% (dry basis) U393

154

ﬁuﬁNmnwsﬂ%’umw%um‘[uqawmNﬁn IRV
dul¥lugewmadnatatios 24 . dievhln
anudulupusshiane dufiiudunsunis
ﬂ%’umm%u%gnﬂﬂmmao‘[unszu:ﬁu"g’uaz
15 2y, nuuvnssaududulunssusiu
Fupdavilodndu (compactor) almSu
amwﬁudaumimaao‘lﬁa;j‘[uﬂnmﬁuuﬁa
(dry soil) MAMNAUIMUUNIRTINENIWIS
209AU (dry bulk density of soil) 1.00 n./
QU2 ANNFIUNUNTUMINER (penetration
resistance) fdaulafusutunie 250 Ala
Y1aAIa LLa:mmm”ﬂumumaLmongﬁ

Souladuwnien 1,150 Alavhaaa

a L4

HARNISNARDILASIFNT
1. nszuaumslowsiufuzeslufinesunyu
ANHUSNIIFALAZNITIHUAUDDI L

v A

finvounyudiuzudaf Tudesaunyuylal
sufues warlufineaunsuglaguig las
viua (¥ a93an1IMUIIN 0-90°, 90-180°,
180-270° uar 270-360" AD AIDUATUN 1
(the first quadrant, Q1) AIBLATUNT 2 (the
second quadrant, Q2) AIBWATWYT 3 (the
third quadrant, Q3) WRTAIDUATUNA 4 (the
fourth quadrant;, Q4) aNa19u (Figure 5)

wuily Q1 Asudinlufiassungudeldlil
WIIUAU Lwi“aumomuﬁ’lﬁogniﬂuaanmn
scoop surface wavlufiasaunyulumesiu

wﬁmﬂmaao Fofuhuansaunislowsiu

MIETIEIMINERs I7 26 atfufl 2 wosnnaw - Bevey 2551



Japanese C-shaped blade
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Figure 5. The tilling processes of three types of the rotary blades
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Figure 6. A soil wedge on the scoop surface of (a) the European L-shaped blade and (b)

the European C-shaped blade
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Figure 7. Characteristics of torque curve
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