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Research and Development of Subsoiler for Cassava Attached with Medium-Size Tractor
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ABSTRACT

Soil compaction occur under the downward forces of heavy machine in the field. The soil can be
defined as an increase in its dry density, and the closer packing of solid particles or reduction in porosity.
Subsoiler which large size tractor used to loosen and break up soil but almost high price for using in the
field. At present, tractors 49-50 hp are widely used in the fields but still has not proper size of subsoiler to
attach with. This research was design subsoiler to connect with this size tractor. The subsoiler designed
was 2 shank, 2 wing and the shank length of 1 m. At the end of the shank was designed to provide the
angle with 30 degrees on a width 3.81 cm. For the field test in Khonkaen province, the soil compaction
depth 35 cm., 14.53% moisture content. Subsoiler can disrupt soil compaction grown down to 41 cm
depths, the capacity was 2.41 rai/hr, field efficiency 70.71%, fuel consumption 3.52 liter/rai. A subsoiler
for 49-50 hp tractor was designed to be utilized conveniently. As a result, it can help solve the problem in

the field by themselves.
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Figure 1 Three types of Subsoiling

Figure 2 Soil loosen and break up by subsoiler
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Figure 3 The shape of prototype |

Figure 4 Prototype I test

Figure 5 Working Depth of Prototype |

NanIBAAY nIxdnmanbns Usediil 2557 m 157



' A o (% a cﬁ Ao 19 1 9 1 a a @
meam"lﬂwﬂﬁa‘uﬂwgﬂﬂuaumamﬂmammuiuuﬂmﬂgﬂaaawmw INANITUANIVDIYA

loszidiaauauuay deadmsudaga laseadeiuusdbilvananmsviadavesiion Figure 6

Figure 6 Deformation of Prototype I
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Figure 7 Prototype II test
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Figure 8 Deformation of Prototype 11
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Figure 9 Prototype III test
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Figure 10 Depth Wheel
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Table 1 Draft force (Newton)

Level small medium large
A 16,405 18,205 20,395
B 16,430 18,375 20,470
C 14,160 14,755 18,880
D 14,705 15,160 19,390
A loszidaauanddyinlefau uas TInitiaecdha
B laszibaduauld splulesau
¢ losuifiaduamuldmmeilnniaeadis
D mW1eHIszIiaauaIu
small ithn e losudaduaiu 3.81 wudwag
Medium 1hnelaszidaduau 6.35 wudmas
Large vithn e loszifiaduaiy 8.69 iyudmns
Table 2 Power of Tractor N.m/s (HP)
Level small medium large
A 13,288 (17.81) 14,564 (19.52) 16,112 (21.60)
B 13,308 (17.84) 14,883 (19.95) 16,785 (22.50)
C 11,044 (14.80) 11,804 (15.82) 14,664 (19.66)
D 12,058 (16.16) 12,431 (16.66) 15,512 (20.79)
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Table 3 Working Depth (cm)

Level small medium large
A 32 38 33
B 40 45 40
C 40 40 40
D 42 43 43
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Figure 13 Hardpan in each layer
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Figure 15 Soil Failer by subsoiler (Mongkol, 1987)
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Figure 16 Subsoiler with wing (Mongkol, 1987)
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Table 4 Result of the subsoiler test in the field

Rep 1 Rep 2 Rep3
Area (rai) 0.5 0.5 0.5
Moving Speed of Tractor (km/hr) 2.88 2.88 2.88
Field efficiency (%) 72.69 68.74 70.71
Field capacity (rai/hr) 2.35 2.48 2.42
Fuel consumption (I/rai) 3.54 3.62 3.52
Working depth (cm) 42 40 42
aslwaminaaes

Aa A A I as Y A
llaizL‘Uﬂﬂumuwa’ammmﬂmm‘u 2 91 YUnao9v9 "’U‘Ll']ﬂslﬂulﬂfﬂ? 11ueg ‘Vlﬂﬁ']ﬂ‘lﬂllﬂ

< ) [ a A 2 a A { v A a
ﬁl“ﬁaﬂﬁWﬁﬁUiglﬂﬂﬂuﬂ']u;jsllu’]ﬂ 1.5 U1 1/]ﬂﬁ@‘l]llﬂigLU@@H@TH%?%@U@U@WH%ﬂ 35 1 UALNAT

k) A Y v 1 1 Aa A Y A g a
1“LLﬂaﬁﬂl@ﬂlﬂ‘Hﬂﬁﬂiﬂ@ﬂ’ﬂ’ﬂﬂ N o. mu'lw V. VBULNU WU ﬁ?ﬂ?iﬂiglﬂﬂﬂu@'lullﬂ NANUFUAU

v =2 = a = o ~ 1
14.53 % Iﬂﬂllﬂllﬂﬂﬂ'JTllaﬂ!ﬂaﬂ 41 1 UANAST UANNAINITD TUNITINOUIREGY 2.42 ulﬁ/‘]fll.

= a A o a &’ d' d' 9)%’ v j} a d' a 1
HUszansmMImNUBINUNmaY 70.71% THihduromaunae 3.56 aﬁi/lli

Y Y
dwmsulumsloszdaauau Tulsiudnlzvaaiy azgreiatesuauaiu i ldiudlends

A a 1 o [} (=} 14 ] = =3 9 a A
INUHANARN !L@%W?hliﬁlu{lﬂﬂluhlﬂﬂiiﬂ!L‘V]5ﬂm'ﬂi€ll‘HW‘IGI,WQ‘JLWiWZiJ§1ﬂ1LL‘W\1 mllﬂaammullmzm@mu

vYq ¥ o s < Y = ' P ' o '
ﬂWHGlWGl,ﬂfﬂllimmﬁﬂmaiﬂlu1mﬁﬂ 49-50 11331 °11\1§1ﬂ1gﬂﬂ’<]1iml,‘1/ﬁﬂm®5"uuW]Glﬂillu L‘HﬂJWﬂ‘]J“]J’TJlli

v o o A 13 ' ' ° "o
llu’ﬁ'lﬂgﬂa\iﬁﬁ?uclwmulﬂulﬂyﬁiﬂii']ﬂﬂaﬂ ﬂ15Wﬂﬁ®UWU31‘TJﬂ’J’]Nﬁ’]N1§ﬂ1uﬂ’]i‘]/n\ﬂu 2.5 hlﬁ/"]f'JIlN

o y¥ o X a a ) - s ¥
@Gﬁ'lﬂ'lii‘lfﬂ'l‘“‘l!ﬂf@&Wﬂ\? 3.0 ﬁ@]ﬁ/vli URDUNENTNT UITIDUNTNADIVUIA 36 LITIUT NFIWITD ﬂ@ﬂell'lhlﬂ

2D A Y A = & 3 Y9 o w 14 o 1 a a
5$L°l_|ﬂﬂuﬂ'lu‘1‘ﬂl‘ﬂﬂ'E]LWENWH\TGIJ'I ﬂﬁ’lll15’01%@]“ﬂ’lﬂ\jiﬂu‘ﬂiﬂlﬂ'ﬁ]iﬂ]u']ﬂﬂ\?ﬂa’n Vlaizmﬂ@mmuiu

uavlgniudilznasld

msri g s Tasal

v A Y 9 1 o W o J o 9 a o 1 a a J 9
ﬂﬂi}’ﬂu 3J1’T'l\‘11j1!ﬁ’3u%'lﬂﬂ ﬁ%ﬂnlWﬁLLﬁuN'ﬁ)m@‘i umugm‘u"lﬂNammmmwwm%um TJ

9 v
inuasngaulade T lFnuudisiuunii

HaddAAN nIIVIMInEAT Uszanl 2557 m 165




=Xl

& A el

Figure 17 Subsoiler Attach with tractor 36 (left) and 50 hp (Right)

Figure 18 Field day
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