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ABSTRACT

The purpose of the design and development for a vibrating controller of Double Shank
Vibrating Subsoiler was the stable oscillatory frequency for a tillage and changing the mechanical
transmission to hydrostatic power transmission system for the reduction of vibration which caused
rider’s discomfort and premature failures of tractor’s components. The oscillatory frequency was
controlled by fuzzy controller. The operation was entered the frequency which was the Input
Setpoint into the fuzzy controller. The fuzzy controller will open a proportional valve that the
hydraulic oil moves to drive the motor hydraulic which connected the vibration system and using
the transducer and sensor was feedback signal. The experiments were conducted in sandy clay
loam soil of 20.60%(db) moisture content, 1.66 ¢/cm® dry bulk density and 2.58 MPa cone
penetration resistance at forward speed (2.09 km/h), four oscillatory frequencies (0, 7, 9 and 11
Hz), tillage depth (30 cm) and a constant oscillatory amplitude of 36.5 mm. The optimum
operating parameters were 9 Hz oscillatory frequency. The tractor seat vibration was reduced by
31.74% - 33.95% at the same of forward speed, oscillatory frequency and tillage depth in the
hydrostatic power transmission system as compared to the mechanical transmission one. The
results of controller showed that the fuzzy based control gives, the delay time, rise time, setting
time and response time were found to be 6 msec, 11 msec, 13 msec and 14 msec, respectively

which hadn’t overshoot. The oscillatory frequency was 9 — 9.05 Hz.

Keywords: Hardpan, Double Shank Vibrating Subsoiler, A Vibrating Controller of Double Shank

Vibrating Subsoiler
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ltems Soil properties
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6. Adhesion parameters
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Plastic index (% db) 16.94
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1.2 N183374 (Total power)

HANSNAADUMAAA1N (Drawbar power) MatwINUaLmestansadn (Motor Hydraulic Power)
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1 12.64 0 0 12.64
2 8.21 6.81 4.84 15.02
3 7.56 10.57 7.29 18.13
4 6.96 14.15 10.05 21.11
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1.3 NUNNISHANAVBIAU (Soil disturbance)
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2 217.24 377.52 2699.32 3076.84 4.59 4.88
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nuansneaeulumsed 5 wuan

n) uiinisuandvesiuiiatesas oaualunisdudiudy weiiuaiudlunisduain 7
B399 1Ty 11 15599 Aedefuiinsunndivesiuanas 20.64% nsduiiaaud 11 \sad anuanlunis
la 30 Wwufuns ArmIsaunsnned Low 2 fufinsunndavesduiiddesiian 2,441.65 n1319
wuins Tuvaziinnudunsnned Low 2 nlaldfinnsdu Aaudnlunisle 30 wufuns fudinisg
LLmﬂﬁwaﬂﬁuﬁmmmﬁqﬂ 3,371.13 AU uonannidieldanudumnsnmed Low 2 ol
Asdu fienudnlunisle 30 wuiwes WewSsuifisususuurilodufinnud 11 1B5ad Aaise was

= Y a U ! 4’{/ d‘ v a a (% v 6 1 ‘&J A
ANUANTEAULAYINY WUIMNUNNTLANAIVDIAULRAYANAT 27.57% NI INLAAIAINUANNUTTENINNUN

o ) = ) =
AIUANAIVDIAN AUALDIUNTEULEASIUANT 12



4,000.00 ~

3.000.00 i \

2,000.00 -

1,000.00 L

Soil disturbance (cm?)

0.00

0.00 2.00 4.00 6.00 8.00 10.00 12.00

Frequency (Hz)

AN 12 ASINLEAIANUEUNUSTENINNUNNITHANFIVBIAL NUANUDTUNNTAU

= Y] a X a 3 = Y] < a 3 XA Y
) ﬂ’J’]ﬂJﬁINﬂ’ﬁﬁULW@J“UUﬁﬂﬂ 0 Lg30% (lelllﬂ'ﬁﬁ‘U) WU 7 18999 HLINHAFINADWUNATILANATVDY

a 4 1

a P a i Y a ¢ @ & A Y a
AUARNAT 8.75% LLWLM@LWMﬂ?WNﬂIUﬂWiﬁU’\]’]ﬂ 718509 vUU 11 L8909 HINRAFTNADNUNNTIHANFAIVDINY

VLU 6.97% AUANUDIUNISAUNLTL dINALMNIEI5IUADNUNLANAIVDIAUT U TUUALTY Tag

[% '
) =

AudtunsduinIuaIn 018399 (lifin1sdu) 1Wu 11 18504 AdssiuseiuiunnfiIveIR Uiy
130.67% NFINHAAIANUFUNUSTENININTIRAAINABNUNNITLAN FIVBIAY AT AIGITINARNUTLANGT

997U AuANURlUNSAULEATIUAINA 13



5.10 ~ 10.00
< 5.00 500 Né
S 490 5
< - 600 T
T 480 =
° L 400 ©
< 470 o
Q kS
& 4.60 - 20008

4.50 0.00

0.00 2.00 4.00 6.00 8.00 10.00 12.00

Frequency (Hz)

—e— Specificdraft - e = Specific energy

MW 13 N5 MlLansANUFITLSTENINLTRAAINAONUNNTWANAIYRIRY uagiaITINADIIUNLANG?

997U HuANUDTUNISAU

LIIRAAINABNUTNITLANAIVRIAUAITHAIAAABLDAMUD UM TAUANTY UAn1TVAaBIT WU
X A ) a A | A a O a X a ¢ &

L39RAR1N wazuNNIsLAndIvesAulia1anasliunnaiiaaudlunsduinduain 7 18sed 10y 11
a 4 1 Yo 1 dy d‘ LY a a0 1 d' q'J a 4
B30d dawaliirusagaaindefiuiinisuandmvesiuliargandianudlunsdy 7 8sed
S A v oo ) a VY A 2 I =
NUNNTFANITANH VDI UV ULV L lUFUNAIULEINTNLABS Low 2 AANUANTUNISEA 30
WURLNAT LAAIUNINT 14 LAz UNNINAANITLANAIYDIRUVUE I Lo dUNAILE 11 LETRT A11LS7
LNSNLABS Low 2 ANUANIUNNSE 30 lURLIAST LandlunINd 15 WS8UeUNUANEFANISHANFIVDY

a & = = va 1 X 4 o a A = = Y &
Aunsaesdeulunandlunng 16 wansliiuiniuinisuansivesduiaanas LiJEJﬂ']']ﬂJOELUﬂ'ﬁﬁUQQGUU



Position (cm)

-60 L

——Top —e—Hole —m—Before

AN 14 Msuandvasfuvnz b lddunausmnsnwos Low 2 anudnlunisle 30 wudiwms

20
Position (cm)
\ . . .
-150 -100 -50 s 0 50 ¢+ 100 150
\ . \ X
\ 4 * d
-20 ~ [y ’.’ \ ’
\ /
. .\‘ ” » ”
~
E v ™
£ 40
Q.
@
a
60 L

-a-Top -e-Hole - m-Before

AN 15 NUANTNFANITWANFIYRIRUTINVULI laFUNAMURIUNITEY 11 150G ANUSIUNININDS
Low 2 anuantunisha 30 wuiuns



20 -~

Position (cm)

£
-+
o
]
()]
-60 L

—— T0p, NO vibration ———g— Hole, No vibration —g— Before, No vibration

- & = Top, Vibration - @ = Hole, Vibration - W - Before, Vibration

A P ~ g A v oo ) a o A l ) a ¢ v '
AN 16 WSeUgURUNNTNAAN1SEANFUBIRUTINvE I laduNAMudlunsdY 11 wBsagnuuilaly

a < I3 = a
AU NAINULIILNINLADI Low2 ﬂ'l']llﬁﬂi‘h!ﬂqi‘lﬂ 30 LYUNLURT

e ——
¥
|
I

AMWd 17 wansnisTanuninsuandvesiuluduiidunaulagld Profile meter



1.4 AMURUILUUNIATINENIZUAIVBIAUKAINI5I (Dry bulk density)

HANSVNAFDUMANUNULILUUINATINAN IS UIABIAUNAINISIaNIUA 4 AFINID 1whY 3 AT

LAAIIUAISIIN 6

AN5197 6 ATUMUIBUULIATINFN L LIIVBIAUNSINTT LD bUwAaENTTUIT

n5513% ANUVUILUUINIATINANIIEIIA
YDIRUNFINIS I

(g cm™)

1 1.42
1.24
1.20

A WN

1.12

nuanisnageulumsad 6 wui

audlunisduiintuain 0 Bsnd (lifinnsdw) B 11 8509 Anade Dry bulk density SAn
anas tauALade Dry bulk density inaudnlunislo 30 wufiuns dwsunisiauvasebodud
AU 11 48999 A Low 2 fAn 1.12 ﬂ%’miaqﬂmﬂﬁmuamm anaIaINALRAY Dry bulk density
Wunounisla 32.53% wavanasuinninvaeedesdioldduiinnnmds wavanudnseiuiendu 21.13%
Imaﬁmm?ﬂums%’mﬁuﬁumﬂ 7 850 1Uu 11 18999 Auade Dry bulk density anay 9.68% Famsafiu
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1.5 N1saudzIaufaAUTU (Tractor seat vibration)

nsduaztiieusenudy a1un309laane1 3D weighted seat acceleration iaviua 4 N35u33

LAY 3 AT LAAILUANTIN 7

A1999 7 ALRdAY 3D weighted seat acceleration lulsiaznssuid

N335 3D weighted seat 3D weighted seat
acceleration acceleration
Hydrostatic power Mechanical transmission
transmission (ms?)
(m s?)

1 1.546 2.282

2 1.703 2.504

3 1.612 2.381

q 1.541 2.275
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1994
(13/4Na19) (13/4Na19) (%) @n3/19) undi) (ud) Aund) (%)
1 1.04 1.49 69.80 3.12 1,730.77 214.15 214.15 9.42
2 1.07 1.51 70.86 3.64 1.682.24 235.45 235.45 9.03
3 1.11 1.54 72.08 3.98 1,621.62 231.74 231.74 8.61
4 1.17 1.57 74.52 4.52 1,538.46 238.57 238.57 7.02
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