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Rotary Blade Design by Using Computer

Part 1 Construction of Rotary Blade Model
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Abstract

Design theories of rotary blade are separately performed by
considering shape of the blade which is related to soil tilling
operation. Moreover, the strength of material, tilling force and
manufacturing process of blade is also considered. Therefore,
design of rotary blade relates to several parameters such as
motion and rotation speed, radius of blade, tilling depth, soil and

field conditions and etc. In the past, rotary blade is drawn by

manual in order to describe the characteristics of blade. This

method is consumed lot of time and the blade shape is shown
only in two dimensions. At present, there are several CAD

programs that can work under Windows operation system. Solid

Edge is one of them that users can easily applied for their work.
In this study, Visual Basic is applied with Solid £dge Program for

construction rotary blade’s model in three dimensions.

1.UNH
A & '3 A9 o I
wIsewnutaunyu  HugdnisimaineesnldEmiuns
a v a & w Y P da '
wiandn Mowlaamdadwiuiausg muluumaumguﬂmag
a v o P o a P o
uul.wmwaguw-saununmﬂaauﬂ'l,ﬂ‘luumsmu Wasnnlufle
& d o a ° v Yo W as o
aawgmﬂummummu m‘lwm'lwmmmwxgummmawuﬁ
o & da B @ a
1N muumsaanuuu‘l.uﬁmanm;um RWTIWHAUTIAIUNIUGU
u,af:Lﬂmls:ﬁﬂ%mwlumiﬁwnwaom?aowsmaaumgu lugla
| = a & >
ssumyuuvoaniiunaerfia  lesluunenafiesniulugiassy
iy 4 a v o w A
wyuuuuglu Seflvaudafuiunldn® Mnuuuy Down cut

[ o
HNRYBINRIIDUAYRUUIUNUARIZUY

< =t
2nqufinsaanvunlufineaunsyn

2.1 dnsmevasluiinvauvyn

Bending angle

Rotation 7 " Rot. =1
Radiug ( | N otery axle

2L

L~ Holder

2
Banding radius

T H

Blade Tip 3

~~Holding
portion

Back Edge’
Curve f:

Neok portion

Lengthwise blads
portion
Edge Surve

Edge-curve RAngls \ /£

3 1 &wehe g vaslufiasaumam



MM-94

a g a ' P & .
mwmsiiRamseanuuuuslufiaveunyusanidu 4 &
=3
fia
sauewlufle  ddwiudedmludedunmvedufinsaunyy
s P . ‘ . o
Wusmdadasznitduasaiusiudaluiia

fIUAD

' | . pr! o a a @ o
FIURT ugunldluntsdadu laofvaudaduld

' . o o T A o a
gaulag Lﬂumumawgnm‘[mmalﬂunwsmamua:wan

L g a
nawan

22 msv‘i'm'm'ﬂaa‘luﬁmaum!u
A P a Hw o W @
m‘smaawﬂ'um‘lum9auwgu‘lmm:wm@m:‘mguwsaunu
A o v @ v a o - 'Y & a
manfoufituinmdy MldifemaduvedulaludnsaeiSon
' ¥ T '3 o o o w g ' ' &
1 fuldddnieesd  Seflanauduiufsenindanuiluns

A P 1 @ a a
wiaufl anulumawam usziedlufe

Eﬂ 2 Ltamﬁnwwmswnucﬁwao‘l‘uﬁmau%agu

2.3 Hergun1svinemzasdmlanaiudla

. W . e a d o
31] 3 anwuzvaInauduignea

P P o A ' . : a Y a a

deluflanaudaduluudszsoy luliaszdaroudvaan laof
snwnediusaslugyl 3 fawdussuandieanilufaudan s uszgn
wisdeumelufie miwAanswanvhauduaadlugd 4

U4 ﬁauﬁugnm%uﬂuﬁnwwwﬁnﬂﬁﬁau

fnwocuastaslude  wenanlflumsiwipatouduudads
FunusiuusIdmmulunTwTn Iﬂy%uagﬁumwmﬁmaﬂu
myaenuuy Swnnidandwindieeifidlunseenuunlumang
q3 ﬁﬂﬁdﬁé'waaﬂmU'luﬁm:Lﬁﬂmwé'nwﬁaﬁuﬁ‘bﬂﬁgnﬁﬂ i

iFawssnuldloswandsslomi

center of
rotation

2nd scoop-surface

back surface:

tangent to
back surface

1st scoop-surface

trochoid

tangent to trochoid \\ \d

a s ¢ a e a
31] 5 g FuRuETaIw TISeash laneludia

O

P o a '
e Tueanmmwdpaftandusasdmdasluile

2.4 WInFwn13 9L 298 UARAKYBI LUNAF WA T

@t

31] 7 URAIAN WML BILTINTEYTL UL UAGEY

- “ e o ¥ . o da
lun15w71uﬂumaa‘luumaumguﬂmnwm:’umwuﬂuwu

mm%'u;ga Tufieaclaigansafiazdmesndnussagldnald
AldiAadgwinisiuvsasridiussngfrAuinaIIa LR
dwmglilufiessuviywlimansarawld dwmivlulassunym
wueadf  ashlmamwethaussagufemsdulonldaudam
Truszgnilsliluduniogninisseenlunioutoudu laivilifa
mauAlufeussfimarneunyu



MM-95

{An ideal-Lurve of Rotary Knives)

e
|

£ T
=r {sine, ) * {'sin (&, k¥ U: 71
/ / Ty = 30mm
|

/ {U.=55'
250 200 g5 k=

=55

0 80 80 by Sakai Shibats
1975, Mis University

jU 8. suvsuldmedlufinreumyuiuiduauldlugauad

2.5 anumsrasainludauazdwaaluia
9/ ] a -3 54 ~ L L
dalufiaveumyudl 2 wuy feuvudwlufieassiuuuudy
a o & Y L& o P o o
Tuflalds nidanegiudnumesasmsin faufirnanuvediy
A o o 'y ot @ - B o a
falaiAedudwdalulie dalufleasazdinlumssniadiag

¥ ™ d e - > . o o
uaebwivn  lweaefduludaldaazsislunstiastunswuues
LerwWIIT IR

' P &) . & 4 ' ' ' P
srunavadludaanidusiuiisandasznitssivasvesiuiia
fugueulife Tesululwdssanuudousiussanudulyldlu

MINRe

=

{2) Ib)
3o snwsedwlulauuumdmaunasgu Jis

2.6 misanuuulufisvavmamlannisiBuwuyy

e
W,
e
af
Irs
g 10 é’hasj’mmss%uuuuugﬂ‘luﬁmawyuﬁwﬁa
A o A : a ¢ . ' P Y
WeRmanidandiwinlweivassaudneg  vaslufiauds

nsg ﬂﬂLLUUIﬂ SATEUIUNTID EJ%LLUUIUBTJW?JZL?NGT’J TN PISTHA VIR TS

' [y - L, o o
susuluflouss3all ninsummadouiouusuldmasdufiesn
an sudaelude waemadeusuusimTouda fe aunsuss
' a o A A o & a
dwinldsidanslude SFewsldandnnuniiofadiunissen

RULWRID by

3.f%aau‘lums‘l'ﬁﬂauﬁ'amas‘ai'm‘lumsaammu
Sumeufl 1 fmuadmariieaflunseanuuy sail
- anududumihusssoloduay (V) (U 2)
- mwﬁvsauwaamﬂyu () (3 2_)7:‘
- rdiveslufiensunyu (R) GU 2) ‘
- wdnlumswau (H) GU 2)
- ﬁﬂ%’ﬁﬁﬁmﬁﬁqﬂﬁﬂmwaa Edge Curve (Ro) (31 8)
- yuuad Edge Curve Asafirinty Ry (C7g) U8
- 3upag Edge curve fsmtsnvadiufesua («,)
- 5@51n15tﬂ§‘muLLﬂaagnawn a, fa, K
- d'ugu?ﬁﬁ'mmwae Edge Curve 3MinH X
- amantudwlufia (A) (U 9)
- anumwdulufia (B) (U 9)
- duduguinaeguesdialudie (D) (U 9)
- szmnzwjNguuﬁnuluﬁ@ﬁug‘luafﬂa’mwmaamagu
) U 9)
- szU:s:W;i'mmuﬂmmﬁwﬂouﬁﬂﬁug (F1) (3 9)
- muzszwivasmlewshalufienyy 6) @U 9)
- mpzewisfsuludeudazly ()
- guialdwssdudsslufladeguinaismansounys
(&Hrale
- FeRveaduldidudne (Ry) QU 10)
- awneraamsda (Ws ) (U 10)
- ;qiwmm‘:ﬁmmdm Scoop (7') (3 10)

- mwwuwmﬂmtﬂuﬁw_(%) Gy 10) -



MM-96

3 11 Madadureuldslugaundinnalu Solid Edge lovld ve

& ., i @ A @ o & o v T
arnuniunlgidud agmwa‘lvxﬂamwamasmﬂmwmu‘[m‘[m
aopd Wuzavldslugeundigd 11) wihdafidameludeussduly

a
e

P A T PRI G »
\ i /‘v@uﬂnwn‘timmﬁmqu
7 e
+

) lmqnuiﬂ‘ahgpunﬁ

- & d
31_1 12 Yueauh 1

4 o a N S P . e
PUNAUN 2 LRNATTANLADRTNRIUADTITINADIEWINGNY

« s -1 0 =) ) | " 2 Qs r=1
luferulufiesinassuaniandriasivassuldmasluiia

anlfondilutia

Sofidoudodu
fafutuliedm -
a5

/

U 13 Tunaud 2

& P ¢ . andae . a

ausanit 3 Waldlavsnsaduiouvy 2 &R d6m
UseRupshaamulae  andsimagendasenitlaseiely
fauuy 2 36 nuwhdesulaelusneue 3 5@

7 13 Tuesvaslufinaunyulusadd

“aaql

1. msselaaszaslufiasaunyu Suanmranwuidila
lungegmisenuuulufieluudesduton Romdmiriimaii
wsnezasluntseenuuy Miusladaudssswmfiweiaunsai
'LeTazms'am%aLﬂmmnmmrﬂ‘um"ﬁagaﬁ‘lﬁsﬁﬂﬂ‘lu’lﬂmnw e
s luetnedaluddluudazan

2. Taslu 3 Ddmansousasliifulufiesaunyuluganes
a9 Aldensnrodeldeuduldidnlaldneg

3. Iumamao‘lvﬁ@aawgulumuﬁaﬁ gransofasti ldudly
Yl usshmsdasnselasmai lufiensdifemeiana
wiansslulusunsumasulwludiefiuud

lana11019de
{11 James G. Hendrick and William R. Gill, Rotary-Tiller Design

Parameters, Direction of Rotation, Transactions of the
ASAE, 1971, p. 669-674

[2] James G. Hendrick and William R. Gill, Rotary-Tiller Design
Parameters, Depth of Tillage, Transactions of the ASAE,
1971, p. 675-678

[3] James G. Hendrick and William R. Gill, Rotary-Tiller Design
Parameters, Ratio of Peripheral and Forward Velocities,
Transactions the ASAE, 1971, p. 679-683

[4] Jun Sakai,, Some Design Know-hows of Theoretical
Approach to the Hand Tractor of Rotary Tillage, JARQ:
Japan Agricultural Research. Quarterly: Tropicél Agriculture
Research Center, 1974.

[5] Jun Sakai, Some Design Know-hows of Edge-curve Angle of
Rotary Blades for Paddy Rice Cultivation, Agricultural
Mechanization in ASIA, 1977, p. 49-57

{6] Jun Sakai, Design Process and Theories of Rotary Biades
for Better Rotary Tillage, JARQ: Japan Agricultural Research
Quarterly: Tropical Agriculture Reseaich Center, 1978.

[7] Hai Sakurai, Design-Theories and Production Technology of

Japanese Rotary Tillage Blades, TIATC, 1993.



MM-97

{81 Jun Sakai, Two-wheel Tractor engineering for Asian Wet
Land Farming, Chulalongkorn University Printing House,

Bangkok: Thailand, 2000.





