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Development of A Computer Simulation Program for the Design
of High Speed Transplanting Mechanism( I )
—Planting Loci and Motion Analysis—

SRS R CEER
H. J. Park K. U. Kim
Summary

Kinematic analysis was made on a gear type high speed planting mechanism for riding-type rice tra-

nsplanters. The kinematic equations thus derived were computer coded to simulate its motion charac-

teristics such as a planting locus, velocities and accelerations of gears and planting knife, etc. Using the

simulation program a sensitivity analysis of design parameters was also carried out to determine their

effects on the planting performance. Of the design parameters the eccentricity of the gear was found

most influential.
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Table 1 Values of design parameters

Parameter Value
€ 0.13
o =35 deg.
B 76 deg.
R 76.8mm
L 138mm
Y 14 deg.

6. AlE8i01M

7t #HA Aol

AR AHe 5ol AR ZAAE BEEte o
Yod grlolth AAN BRRo 2 XE HEE
meo] AR AL wiy ALE o) F1, wjny
F7) &FL A8 9 AHA FA FE)
ofof &I {EE Y o] HF WA EX W
A F2Z(loop) 7t BAEHA ¥E Heolojor &

Mo

o
=

of

=%



& 4% )T 4AE A 3

o} o] 23 FA 4% AAE A7l HaA e B A
258 AR o) =/l 7I7h& HEERF Bl
olep gt} 1Y 5= o|Yrle] AW £%7H 1.0
m/secel 2 2] 3 A & x7F 200rpmY W 2 F-
g Ade] A A" 53 HF g AE
ol del Aatg vepd Zolrt,

F20 A7) MaFel Walvl 25 A nx)

AR sl sl 4% A e WatE

Fig. 5 Simulated static force and dynamic locus
of planting knife when arm rotates with
a speed of 200 rpm and forward veolocity

of 1.0 m/sec

NgHolA stem 1 A 7 A W)
A% ARl NAE L e vk
1)?“‘10Wﬂﬂ4Th31‘ﬂﬂEﬁ
7lojsh 2A slo] 45 AR el 7
’Q?ﬂ 55, Balge] ALSE AN AHS
sk wreko 2 7 FifRel 7HHA =
2) ARG xzd 94 71019] 3| wrA
R 7} 7loje] A7)0 FFE vAH, AH
o} 271E AR Rel E4F
o] +f@ol E&ol FAsh= iR 2
71¢} Zlo]7b At}
3) #4l 7loje) 8d S 71 T4
Y A Aol w4UE 0 o] A}
o) o] 7 o AUkl AZF
AR AR 7Y WY wFer
A Ert.
4) 9174 71l FHLERH
o} Al L 2 o] ARSFE A5 4
MR zo 2 RHE P A BA 4§ #HH

HAE AlxXLl
=2 =3 1“["“‘}\\_

o
o2

o

2%

3
gyg

(X
i

3
Y

2 o

e AlEgeld

Angular velocity rato of gears

Zza3 ME(l)

A7l AAG,
5) o] AH 4 7ol A F
A Eg Adg ol AAMe] ARy %é’
Azt ol f e 7 y(90°—p)= L @ko] AZ
ad FEFH FAS S VPG F
23 A Fo| FAe FPFF Ho g olF
Bt 2 AL 7t oo JFRT MRS

Ll 71012] 45T, A47HET AlE2o|M

gto] ARAF A4 =2 AT 9 94 7191 G
2,G39 £ =M E Al gHoldE Ade 18 634
#2914 710 Gl Eule ool A W
o} 7] Q& (+)ge A 5 v 9 W3}
G298 34 S4B 7lojste] HFAHAA
o] A7t 7V E Sxul7t 78l B
B4 27t Fadch

H4g4710} G39] B4 Wake oo 3 Wy
wii7b f2g (-)ae 7HA Smule 4
7101 G29] 90| FHHRBE 710 G29 F&
Hlm o} WakEo] A A Heh

44 710] G4, G5 =] WigE 747} G2,
G39} 18009 (IS ZHAY ROEK e7F F71
ol we} &zu)o) ML E FrHgich

|

G3 |

“e % 180 270 380

Fig. 6 Simulated angular velocity ratio of pla-

netary gear G2 and G3

Qlo] YA 3 zh4r

T2 A% o 44 7191 G
2, G39) AIEE B{LE A3 W?} Ane
a9 73 2} 7} 7oy & EvE & FEA
Zp7b 4z o) WalE o] AxA Hrf 710% G4, G5
o} Zt7h & W sk Zhz) G2, G339} 180°9] (iR

— 97 —



Vabclly of planting knife {m/sec)

Anguisr acesl. of gears (raci/sec ™ 2}

e 7| AEE A A 18 Al 2 319934 6€

e FE
5 =T

e,
2 7halw

L g9 ot Ml EF(n) 7t 3
74T HAlER &E7)5)

|
| ® ]

Ere

M43
AN positon of am (deg.)

Fig. 7 Simulated angular accelerations of pla-

netary gear G2 and G3

Ch &l MCie] &Eef Ji5T AlS2|0f

x>

4 (133 (14) & ©]-&-3kaf gko] 200rpm o2
5% WY of FaY KEEAA 94 710 G3o
BEEE AR dae] EEE Aol ds &
Be 29 8ol Mg 2o} KE HE(x) S EEZE
EE HE(y) ) #EERT Walel o] A A
A el A Arg A tEes 2 (1D
(18) & o] &3} Al B ol st o o] A
257} 200rpmY W —i*‘” Aol 7t&rE
I3 9ol M9} 2T & wslke) 2ol rtErr
3 wrgko] Wsirt & 2o 2 vEhidth

Acceirelion of planting kalfe {m/sec?

. 180
Angular poskion ol arm (deg.)

Fig. 8 Simulated velocities of planting knife at
arm velocity of 200 rpm

| 8]

N

o] Gooll A A HGL €Y 7o 9]
] EHOM 1743 7101 G3ol F#E 4
dolm2 G5 F-& AR de] £x e} 7}
G3 %'—X% 2 Htol &5 3 sh4 9} 180
P e, Zvie] wisle 2o
Oﬂ Al vix, viye 42 9144 719 G349
2 3"4-4xy Fako] HE K4S
< 9173 719] G5l #2824
X, YO]' Fol &% g vEbdch
1x, alyS}t a2x, a2y’ 2& WHo 2
o] MEE & Frg Ao
uﬁ—J HE, ILEE &
e R L,y acle™ 1

:Jd O{N 03'.
ni

=

=
09]

1

o

\u/
_|>~

K

,\.Eﬂ.ﬂ.uﬂpflr
& 4
?<

Moo ©4

4 4T of pf §Uo0
[
a0
o

>~

of

=

] a

©

~

1

4

e

’mé’ﬁfﬁ

Ry 0
ol

4 gt

=

rkoghé
&

)

7

, 5§ 8 § 3 !

£

8

180
Angular postion of arm (deg.)

270

Fig. 9 Simulated accelerations of planting knife
at arm velocity of 200 rpm

D & R LE 3714719 43¢ dgde] &

7tz ol Wl ET Fhsic
2) v, a8l EUHE F7HE ARG He
o X ¥aEo] s, 7tExy &

vg WHEE(x) & Wal o] A sE Wi 3
&(y)e Wl Zo] 2713},
7.4 2
B AR 54 oldrld AMeHm Qe e
AR 77 9% ENL Moz fudld HFE
B Agdold 22 addetd, ghe F2
AA EF) e $F EAES 2g¥oez U



& AR V¢ AAE A HFE AEgold =2 ol A1)

euA stk 2 A3, & AR v)1e Fa
AA AFES AFAAS 9 AR A7 2 7]
ofgh iyt dvhel &% vt wo] WalE 1%
grema 7 2ol Mgl A% 71 7e] $5

oA 7loje] WlEe] 7hE Tt

)
4
off
ki
M
N
2
)
N
N
rﬁ

4 a7E 49 it
£E XM

1 BFEA 1993, 14 AR 7| HAE A
HFE Algeold T2y /g 4A) 8
=i Agddn g

2. ©17871.1990. 2@ =2 o1 F7] AR 7|9

H ool B AT AL 9 =F e
=1l gl |

3. 9907, 1990. I ECAE. 71 AL A&

om

4. Boas, M. L. 1983. Mathematical methods in
the physical sciences. 2nd ed. John Wiley &
Sons, Singapore.

5. Mitome, K. and K. Ishida. 1974. Eccentric
Gearing. Transactions of the ASME, Vol. 96,
Series B, No. 1, pp 94~ 100.

7. BHEER, HEHE. 1980 MKW
BROBSEEUE) > rXREFTEEBEOR

ARARHT), BEFEHK BRETE, 428 F1

8. IUFIET. 1986. iz (R 12 & 2 &
HAER OISR, BMM60OEEM RS ER
B BESREEBAL BF5ERT.

WRIES, /e, R XK, FHE—. 19
89. EEHNERORETIE, BEERRILEIE
PR & 5245, BFEEmMILBT AT

10. IIRAAES, /o, SRR, SmiE—. 19
89. Mk HAAR DB, BERIREBESE 51
& H55.

3 3 &
S2E A G Ao ANT YE TheI o] mHskey] B T2 QoA vyt
— O} 2 —
Liel T ¥ AR AAEA, 4 5
. (A “olefghE” of SlEZ g adte t]ade] FE8 AHEE B2 &
=] 3

KX
=2
LEgolg

3. 9nye ARSI AR 98

Q7)

4. A F A 1441744, BN E FLA A ’*? MEE 103

— 99 —




