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Development of energy saving rotary blade for tractor (I)
- Motion analysis of rotary blade -

ojg %’ AN ue-g" Az A3 oEA
239 A3l A3d L R

H D.Lee K D . Kim W.P Park C.S.Kim I. H. Seo J. J. Oh

1.4 &

Sevete SSEAHY 57t BFSL 19998 WA 127%2 o 18%Y FEo|o, A o 29y A
£9 EdEZ 2393 vk FYF =FYo A% 2 289 FLAYL FH4S(low AT
28Y(otary) 3222 Y 4 dtd, F2de 2HUE o8 FLo2 YANT Y= ARl
ey Sgeeld @A ABIAY ARE 2kl e 19709 GFAH Sde Rag =7
oA A8sn gdol S EY 24 B sdgd 499 AAE T e 4ddd =Yy
2ehe Ze AYA FYPY L EF2A0 g 2a9E 22589 Av tda AR 2RHO
2 99 B 53 £90 8¢ EYHE 2ot o] ofdzA Ansel X Zahe Aeol
zeElgs A, by Fasttn BUHE o Ede] Fese zeede £3 S4olg AlzY
. &, £l g FE40 e 28 U 23 F8o] dehiAET etewe Yo
e zetedo]l Egel B £M9 ety wiel £ B YA Az 281 e dud
3 el AEARst 2ete) 22 YA 28528 2R Ao

2 A7E EYHE 2uded $EEHS RH%E A7RA, 2HIdY LEEA B4
o 71Ed FNA AEHE ZeARE A AU ¢ A5 2oy &5 ¥ ¥4, Prd g

2

£EENS AW 2Msted 230 Utk B A7E Foie BHE EAY @ waAye oz vy
duA BTY =Y e hgel VLY F8 AXNE AR Y FVoE Asdr o 2

ol lew, 2 FAHAA AT FEAHL g3 2ok

D 2et2de] 255488 BHE £ A& 2L EE5AH B4 N2de 47, Axdn.

2) Y Alag Aolg Z2aPs e

3) =l 2epeld AxgAt 4R R A= KA AEY Retelde 35S BAd0

4) B48 EAF % R4S Fausd doz swd oux APy =9y 2l
F8 YA ZAHCL

mlo

+ FyOURtE sAARAtgE $Us) AT
o FEAFA BIVASATL
o (%) Ao 28]

-517-



2. A5 2 9y

7t FAA R

oA A1 43 2elEde sidete] dEAA Zeald A 423 AF71d 174419 A E
e 50~60vEE C¥ ZEldS FAYE AAd APl AMESAT =8 488 AF BER:
800mm X 300mm X 200mm<] 3te] ERE A 2dle Alg3gion, AT EYS TP 4231%9 WEY
olE, 44.19%9] =z 2 1350%9] SAE 10W £¥42 Azxso Ay Agsiga?

i
ofi

. st=gol 44

2 ATdA AL EYE Reeld 2554 EAFAE oA Alolg ] A3t EdY Ay
oze AYz zeteld AL & F UES A4 Fol MEEHE FHsto ZEY A 2L ¥
HE oA A 758 F QA Ao 28 12 e 2FEY 24 AN2dg9 FHEE YA A
oli, 2Y 2v +FEA BHE & EES YE Aot E lde Al2d9Y Ade YEHH.

O =9 APFF FFY-

2 d7dA A7 - AEd 2eEd 5 BY A2dy @ 78R EYYH APLFY 732
(F)AA71&ite] n3FE AFoolHE A&t o] ddFdolHe HA 2E237F 1,300mmelH,
EHO AALES AAYELTLoR HEAIE & 2379 HAE Smmelth. Fat#eo 2 3% %
EREd AY F A=E ALNIGELI AN 7F ZEZ PATASONICH o 200W AC servo
motorg AH&3tH T 218 32 Al ALgE 1FFE AFoolHE “ER Aot

Fig. 2. Photo of system for analyzing revolution
motion characteristics of rotary blade

Fig. 1. Schematic diagram of system for analizing
revolution motion characteristics of rotary
blade

Table 1. Specification of the system for analyzing revolution motion characteristics of rotary blade

Item Specification Maker Model
200W, 100V, MSMO21A1A
Servo Motor 400W. 100V PANASONIC MSMOA1ALE
. 200W, 100V, 50/60Hz MSDO21A1X
Motor Driver 400W, 100V, 50/60Hz PANASONIC MSDO41AIX
Motor Interface Board 2 axes control CONTEC STP-2M(PC)

/O 8 channels
Actuator 1,300 stroke INCOM SJK051300
reducing ratio : 1/15
Speed reducer. 0.4KW PYUNGJUNG 2SCA
PC Pentium [ IBM -
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Fig. 3. Photo of actuator used by tractor forward Fig. 4. Photo of revolution motion
direction axis part of rotary blades
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Fig. 5. The main window of control program
of system for analyzing revolution
motion characteristics of rotary blade

where, R = rotor radius
@ = rotatioal velocity of rotor
V = machine forward velocity
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Fig. 6. Photo of testing for analyzing motion characteristics
(a) A maker, (b) B maker, (c) C maker, (d) D maker
(e) E maker(other country)
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Table 2. The design parameter of rotary blade

61 62 ¢ 1 t2 ¢ 3 t1 t2 t3 t4
) ) (rmm) (mm) (mm) (mm) (mm) (mm) (mm)
A maker 215 1.06 250 135 20 8.2 69.5 735 06.6
B maker 21.2 18.05 245 161 43 8.3 69.5 71 71
C maker 214 6.52 255 136 42 8 69.5 71 66.5
D maker 21.3 -0.95 260 133 27 8.2 69.5 71 715
E maker 214 141 245 134 46 7 69.5 68 68
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ig. 8. 3D simulation
blade

of revolution of rotary
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Fig. 10. The result of rotary blade
coor- dinates according to

revolution angle

Fig. 9. Analyzing of rotary blade coordinates
according to revolution angle
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Fig. 11. Schematic diagram of C type
rotary blade
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Table 3. The position of rotary blade contacted Table 4. The result of analyzing revolution

with soil according to tilling depth motion characteristics of rotary blade
D.F.S A B C D E It A B C D E
(mm) maker maker maker maker maker em maker maker maker maker maker
120 ®@ ©® 6 0 ©) critical A 332 524 384 314 332
130 @ ® ® @ ® position
contacted c-e e e e-f e
W 00 00 0-0 0-0 @@ Whsodl
Endng fal fal fal fal
_ contacte alse alse alse true alse
¥ DF.S = distance fram flange canter to sal surface ¥ distance from flange center to sail surface = 13.5mm
cf. Fig. 11 cf. Fig. 11
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