nsaanuuulazaiNluinaaumyuaiin udd miuwanaululiuazin

= =
UIENT ATNBNNA

'?mmﬁwuﬁﬁﬂuzﬁ'f;wﬁmqmiﬁﬂmmmm”ﬂzgmﬂ?m‘;a&lﬁmmiummmmmﬁmﬁm
AUBTBANITNATENNG  MARTTIAINIIHLARRINA
AMTAAINITNANERT AWNAINTRINMAINNAR
tnnsfinun 2548
ISBN 974-17-4304-1

&

AUANTVBINIAINTUNUNINENAY



DESIGN AND CONSTRUCTION OF NEW ROTARY BLADE FOR TILLING SOIL
IN UPLAND AND LOWLAND FARMING

Mr. Kavee Srithongkul

A Thesis Submitted-in Partial Fulfillment of the Requirements
for the'Degree of Master of Engineering Program in'Mechanical Engineering
Department of Mechanical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2005
ISBN 974-17-4304-1



ndeadneniinug nsaanuuLaraigludnaauyumiialu
o [ = a !
AmFuwzanaululiuazn
Toel WIEND AINDINA
41217310 AAINIINLATAINA
o‘dl " S c a £
a1a19eifan ANERINA13E] A9.43UNT MAANANND

ATUEAARNISNANAAT AHNAINTINYNINENAT aYNR WTLANaInusalil

\uduntisnean1sAnEaINnangas sy INmILineie
ﬁﬁ_—r—"’ ‘_,-*-'-‘-‘-'-r il - (4
AURANEIAINITNANART
(ANARINANTY A2 BTN A1 ITudAs)
AENIFUNFABLANENLINUS

UFEEIUNTTHNG

(s89AARgIRIsE Anans @ifFEns)

j}‘réy/%,f/ ananstiiinmn

- a o
(ANARI1RN9E- A9 §Tung wadrnaiing)

s

7‘*‘" rrrtiiars

(Haran g ar.udRE wiimd)

'I.r.r’/-)
Al NETHNTG

(HHaaAaRTIANTE Az 35Mad n@IvEa o)



A ATnesna : neeanuuuiazailuinaeumyuatn luldmiuwzasaululiuay
11, (DESIGN AND CONSTRUCTION OF NEW ROTARY BLADE FOR TILLING
SOIL IN UPLAND AND LOWLAND FARMING). 8. fitfinen : A.n2.g3uns wadan

'Afl‘l/l%f, 102 1N, ISBN 974-17-4304-1

a a r:gljal o c ~ 1% = a 1o [ =
e inusiidngUsvasAiveaanuuukaraieluiinaaunyuailn ddmiuwiray
Aululsuazun Tudnaaunyuiidoulszneuddny 3 douka ludindounse luindoullans
2 = a A ] = val o dl
war sNluile TnawuaAnluniseaniuuAe sanuuLdIunsa1edlula TiRAN IR e
anpnduteuluduneunistugl dovaneludiseanuuulidsyuiaeu (Sice angle) il
= A o a dl = a aa %
10UANTRNIUAARAUARAY  NOARALNNTEUNNU IUNANTIUAY  UAsHRN9Fn  (Scoop
o 1 a al al 1 a v a £ = dl £ a Adl
surface) MW ldiiania@en@szndehunuResuuanluda  iNeanLINFIUNIUANAT
nezvinsialuin ANANGIAANINGIN 15 LIURLNAT LATRNALTURNUAININIIELL N3
FdatlazeanuuyliyniRenredlulntAIF99 A 4 AIAR 10, 15, 20 UAY 25 896 TUAWS
azluaduiutiniugaailngniinuss EOR (Extend Octagonal Ring) WARUANINWIIUALT
= A = ~ v o oal o =
wiranlFlunszuznases WedAnmBeUWEy  IuIRTeILIFUNUANSINIT s luie
1 = o Al 12 o o & ! ¥ o rdl
sevdeluiimaaunyuwute sl iU lufiesiuiiy  LazAINANRUEsEUdUIIFNUNIUANEN

1
|

nezvinsialul AN AyNIReNAN] TUesANIsvRMnan ludn

ANNIINARBINLIGY ARINANNITWIILAUAD 15 LTUALNAT LATTURALUAINIINTIY

Faunnniamesed adullninuamisaesniseaniuy IngusaFUNUANSI T NIIUAY

'
=

= a o v a o o = L%
wesluiinaaunyuuung sl Aanwusduusanszunnynszazinmu duiululiasuuuy 7
ITLTAAAY 4 VIURNAT yNIROUARNTUAIN 10 T8 20 89A1 @INIIDARTUIATBILI
FAUNUANS 1 25 lefiius dousmi@auiundn 20 agan Tlaunmanusalsan winsseay
v Aa a dl | 1 ¥ a 1 A dl QI =<
ARAL 6 way 8 uRmmg Tuilugoqldeuasy AyuRauniaaIn 10 19 25 891 A11190

v o Y = @ & = v = > o, 2
anusIFunANANS I deaini  AsagdlidludaaeunyusiiuLnRAyNiRe

10 89/ WNATHANNUNZANNZ A

. . - 3J
A1ATEN AAINITULATAING aneiledeian.. P J\I"m“’ I
A7 AAINIINLATAING A HRTRRNANTENLFNE " wo

A PR A A
Un19ANEN 2548



## 4570210521 : MAJOR MECHANICAL ENGINEERING
KEY WORD: ROTARY BLADE / SLICE ANGLE / SCOOP SURFACE
KAVEE SRITHONGKUL : DESIGN AND CONSTRUCTION OF NEW ROTARY
BLADE FOR TILLING SOIL IN UPLAND AND LOWLAND FARMING.
THESIS ADVISOR : PROF. SURIN PHONGSUPASAMIT, D.Agr. 102 pp.
ISBN 974-17-4304-1

The objective of this thesis is to design and construction rotary blade for reducing soil
impacted-resistance forces. There are three important portions of a rotary blade, namely
lengthwise, tip and holding blade. This paper presents the design concept of rotary blades.
The lengthwise blade portion is straight in order to simplify the production process. The blade
tip, designed for cutting and throwing soil, contains slice angle to avoid every portion of the
cutting edge from impacting the soil surface at the same time. It also contains scoop surface
to avoid the abrasion of blade’s outer surface from the soil, hence reducing the soil resistance.
In experiments, slice angles of 10°, 15°%, 20° and 25° are employed in order to determine the
relationship between the impacting forces with slice angle and the rotational angle of rotary
shaft. Four prototype blades with different slice angles are then tested on the testing set EOR

(Extend Octagonal Ring), composing of a moving soil bin and a stationary rotating rotary shaft.

The experiment’s results showed that every design of the blade gives satisfying flat
tilled-soil bed and tillage depth of 15 cm. At tillage pitch of 4 cm, the increasing of slice angle
from 10° to 25° results in a significantly decreasing reaction force. The maximum reaction
force for the blade decreases 25 percent when the angle is increased from 10° to 20°.
However, a slice-angle above 20° can no longer reduce the reaction force. Whereas for the
pitches of 6 and 8 cm, the practical value of actual sail tillage pitch, the increasing of slice
angle from 10° to 25° can slightly decrease the reaction force. From this experiment, it can be

concluded in view: of that the -designed blade with the slice angle of 10° is the most

appropriate.
o n ol
Department  Mechanical Engineering Student's signarure......'.....:....??-?.9.?.
- L
Field of study Mechanical Engineering Advisor's signature..ﬂ.@. ﬁ-‘l

Academic year 2005
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3 qn S nniuiitszanns 4 Aianemms S1mam 6 faete Ae AUDY 3 FAaRLe (2.1 .2
uaz 0.3) Au Core 3 F18en9 (8.1 core 8.2 core Az 8.3 core) Liathaslinanadiaszy
ATUANTTANNNEN WA ATLANTTFN AN TBIAL fldnAsanan i dnininenanans
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195U 1 lUN19MAaa9 wARIlLANE19% 1.1 LAY N.2 ANNANGL



FN979% N1 AUANTRENNIENIWesRAun i lunimaaes

Density
Particle Size Analysis 5 Field
Run Lab Sender Depth g.cm
Texture Porosity Water
No. No. Code (cm) S Si €
bulk particle content
% % %
1 47014493 0.1 0-10 20.5 49.2 30.3 CL 2.63 0.49
2 47014494 0.2 0-10 23.7 434 32.9 CL 2.52 0.47
3 47014495 0.2 0-10 24.5 40.6 34.9 CL 2.41 0.46
4 47014496 | @.1 core 0-10 1.34 22.48
5 47014497 | .2 core 0-10 1.34 22.38
6 47014498 | 2.3 core 0-10 1.31 18.53
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dl o = a dl
F1919N 1.2 @mmummqLﬂmmmuﬂﬂumwmm

Extractable

Run Lab Sender Depth LR OM (mg/kg)
pHH20
No. No. Code (cm) kg/rai % P
K
Bray 2
1 47014493 0.1 0-10 6.5 0 2.66 112 539
2 47014494 0n.2 0-10 7.2 0 1.89 86 495
3 47014495 n.2 0-10 6.9 0 2.38 110 561
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dl a v dll A < . . >
(R) T93tpmeiilae lfimTasila Optical emission spectrometer; Spectrolab M7 Adllaas i
21U 2.1 waz 2.2 MRsaAsnzfitla ASTM E415-99a daumnessilsznauniaaizesluiin
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aauvyuuUUg T FaLie uALN IS §IUIBIMAN SUPIA Uandlinn91ei 1.1

gﬂﬂ 9.1 Optical emission spectrometer; Spectrolab M7
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3117 9.2 Optical emission spectrometer; Spectrolab M7 LKA

A ' - P = p o
ANTINN 1.1 ﬂq’ﬂﬂﬂﬂﬁ\ﬁﬂ’ﬂu‘ﬂq\‘i LﬂNﬂ’ﬂ\ﬂUﬂJﬁ@ﬂUﬁHuLLUUﬂqIﬁ‘ﬂ L‘L@El‘l.l LWﬂUﬂﬂﬂJqﬁ]?ﬂquﬂ@\?

WIAN SUP9A

NIATIUTRLNAN SUPIA

[ = =
asALlsznaunIAlaasluNa

" (%‘Emﬂﬁmﬁn) wuug ey (%Tmﬂf&wﬁﬂ)
C 0.56 - 0.64 0.594
Si 0.15-0.35 0.300
Mn 0.70- 1.00 0.786
P ladifin 0.035 0.010
Si a1 0.035 0.009
Cu 1aiifin 0.030 0.757
Cr 0.70 - 1.00 0.002
Mo lainvun 0.036
Ni ladnviun 0.092
Vv lainnuum 0.006
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ms wawmefauIYuHAIREIY ST ‘L‘maﬂ'ﬁmmaiﬁﬁuﬁia‘wuiﬁﬁmum?’iﬁﬂ HRC 41.8 - 44.5
ashldnaanuds 171'@uﬁm?mﬁa’iﬁﬂ%wmmmmﬂm:mﬂmﬁmﬁ PNAINIUNUINENAE e
it 19 ganau 2547 Taeinlufinlunegansiua 2 lu Aelufinaeumsuuunyla g
(R) 1 0 waz ludissudie (L) 1 T lunssuaunimegad Aresilanageyllanunsndn
prmudemaenraluilnld  mazawliminzanidesanginsedlufin Adlinnasn
luflpunsdauiternnsinaanauds Taentmaseugndaluiin Tudouay 5 frumis uda
hsnaeasdumeesudmesiudalofiaty  Iaeidedle  Rockwell Hardness
Tester; Wilson 500 model B 534-T siauanslugilfi 6.4 1iaainmsifaiia ASTM E-18 Geld

ANANHN LA

Tugne(L) HRC 40.22+1.54
1Tu291(R) HRC 38.86+0.58
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