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Modern Design Theory and Method of Rice Transplanter
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Abstract

Exploratory research on the optimization of transplanting mechanism, which is the key working
component of the rice transplanter, three methods to establish the theoretical models have been proposed.
In the process of building models, circuit simulation method is applied to solve the elastic dynamic
problems which are caused by impact loads. As to the process of fetching seedlings which is difficult to
build models by using theoretical deduction, firstly establish the numerical model by test measurement,
then inlay this numerical model into the general theoretical model. The reliability of the general
theoretical model is proved by measuring bearing force of transplanting mechanism in the test-bed
experiment. Through high-speed camera, the relation between the motion of seedling-pushing rod and the
rotation angle of planet carrier can be measured, and this relation can prove the correctness of differential
equations of seedling-pushing mechanism. A method that can solve the complicated multiple object
optimization problems which are strong coupled, dizzy and nonlinear has been proposed. It’s called the
method of optimization guided by parameters’ modification. And the theoretical model of this method has
been established. A software with functions of optimization, virtual manufacture, virtual trial and test has
been compiled basing on VB platform. The function of parameters’ modification guiding optimization has
been added to this software on the foundation of numeralization of the objective function.

Key words Rice transplanter, Transplanting mechanism, Modern design method, Method of

optimization guided by parameters’ modification, Theoretical model

Wi F ;2010 —11—10 & A 5. 2011 —01 — 06

s[5 ARBR L 4 VE 1 H (50875244 51005214) (T30 T A 5 BHI R 5036 4 92 DY H (0903819 — Y ) 7 143 LI A Ml 2% 6 5 501t
F‘\lkﬁu%"l BA¥E 125 H (2009R50001)

PEE R : 850, SOHT 1/ 0 , 3 M M BB @07 5 BLA B3 B % , E-mail ; zhaoyun@ zstu. edu. cn



66 & Ak HLOM 4R

2011 4

51

AN AL S Al LA BT A B R . B
56, A AU G 25 Bk T )36, i Al HLBR Y
FEF i) 350360 B o) 0, 2 9 1 ik 5 3 b, AROIE HIL BB AR R 1Y
X G IR AN R}, 52 251 FIERSE S0, WRE 2 [ 1 22
5 R AT by B AR AR B, A SR AR 5 A
e, BRIV ARl B3OR b, AR MEHE AT 7

T GE AL BT 7 15— ot i o 28 38 1) 7 96 L
BB SH AT R LB . R E R 2B
SRR BB 9 7 KRR IR BOL e 243
L AL R 2 2 H AR AL o g e e AL
HA 12 iz ghs Hbrf 3 D3 e A, B4
BALEA 9 Mizzh=: Hrm 3 A3h i AR %2
Bom A5 Hbs 2 18] 2 A7 55 884 1, 2 H b o8 U A R
AR FAR L A% G2 D8 AL J7 TR AR ME AT RS 1 /Y
ZHE . TR, TS RGeS
BORZE G AR IARBT R B A Z I &
SO T BARBE T T7 75 X 7K e 4l AR AILAZ O A B 2k
frikte.

1 ZxEREKEBNTE

XF 3 4 HLAG A A AR ] T 3 b O ik BB T
28 PR A I A T A A R B
1.1 BREE

ST AR ALY I B 5T S B RY B AL AL A7 B] A, W] D) GE
PURTRI SIS DA K T 1B RS EE S VA i B o)
207 REEE S B BB R 05 FLE R AT, AT DAJL S M
B mAL A (32 R A . X MR AR #1738 0 2 4
AT, T R Xof 157 5 XoF 580 1 A B3 22 P AR, Sl 7 A AR A
S22 HAE R A AR i . ARG gl 2E i
[ENCR Ny EVELE S W R LN
[, BT mALAs iz sl 2 b T RIS, 7T
DAAE A WP A 48 3 o (FL J2 A B0 0 4 B 45 3 1) 1%
i R W TR A N VIR e I = B i R (8 X % N
A A AR R SR B N 1 Bl T S A A i A B
I AT S R R S Bl ) 2 Oy ik, At AR 0 SR
FHNIA: B 327 0785 o A SCH L B AU A ok 1 0 4 L
H ofr o7 2 51 AR A B B Sy 2
1.2 EREZEMARHARES

SR ALY e AR A v, R ik 5 E 2 e
BRI e M EENAEZ— HIWrd 7 3h )
IR G I AT B ARE M S AE LA y O m)
SCHEETI )R AR M2 (18] 1a) FOBGIE RIS T 5 45 2R (&
1b) o 32 56 UF i B30 458 80 n] DL SRt 47 8h i 24 4R
AN A, 285 38 I e BB 3 B T 4 AL

I

P RIORT (4 13 F% 5 B 1) 56 28, B0 IE T HE AU ss B A 4
R (E2),

300
200

100
# -100 '
™ -200 100 200 300 400
-300

-400

ITERAEH SR/ ()
()

400,
300]
200
100]
C A A J

-100] '
-200l 100 200

=300
=400

SN

|300 400

TTRBHEA ()
(b)

BEL BRI HE R A 1 3 2 g 2 2 B
Fig.1 Elastic dynamics analysis of seeding-separating
process and seeding-pushing process

(a) WIGMIRZR (b)) HIBsHr4s

-
L
L
L

40

90 95 100 105 110
ITRAEE S/ (0)
@

£
E100F
D

—

O 95 100 105 110
TSRS/ ()
(b)
B2 BT I 4L RS 23 B

Fig.2 Displacement analysis of seeding-pushing rod
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Fig.3 Each parameter’s effect on object by step advance
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