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Experiment on Planting System of 2ZDJ — 2 Transplanter
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Abstract: In order to further improve the operation effect and stability of transplanter with chute, the
guiding seedling mechanism was chosen as the research object, indoor mixed level uniform design
experiment was done under the condition that the length of the connecting rod, initial phase angle of
crank and velocity of the 2ZDJ —2 seedling transplanter were made as the experiment factors and lodging
rate was made as the experiment indicator. Multivariate non-linear regression model between experiment
factors and indicator was built by making statistical analysis of the experiment result, and the influence
rule of factorial effect on experiment indicator was analyzed. Optimized solution of experiment factor
combination was done within the scope of experiment data by using Matlab software, and repeated
verification experiment of optimal factors combination was done. Experiment result showed that the
guiding mechanism worked well when the initial phase angle of crank was 70°, the length of the
connecting rod was 356 mm, and the velocity was 280 mm/s, under this condition, the erectness
percentage was up to 95. 5% , and the mechanism worked smoothly.

Key words: Seedling transplanter  Guiding seedling device  Uniform experimental design  Non-liner
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Fig.1 Structure diagram of 2ZDJ — 2 transplanter
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Fig.2 Diagram of guiding seedling mechanism
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Tab.1 Three factors mixed experimental treatment

K Ak
HIGARfA/(°) FEFFAFR/mm AP/ (mmes ™)
1 -10 351 200
2 -5 353 250
3 0 355 300
4 10 357 350
5 20 359 400
6 30
7 40
8 50
9 60
10 70
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Fig.3 Assembly diagram of planting system of transplanter
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Tab.2 Test results

(b) SHPLE

L5 WIIRARS  EFAE Vel 4 2 Hor %

Fe %, /(%) x,/mm %3/ (mmes ™) Y/ %
1 0 355 400 75.5
2 30 359 350 83.5
3 60 353 300 93.2
4 -10 359 250 89.3
5 10 353 200 82.5
6 40 357 400 78.2
7 70 351 350 85.1
8 -5 357 300 91.3
9 20 351 250 84.2
10 50 355 200 86.7
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Tab.3 Significance test of regression equation

AF SR )5 ER:Ep: ¥y Y5t
5] 15 270 5 54.0
52 3.78 4 0. 944 57.22
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Tab.4 Residual analysis %
TS PURIIIR(EN EPER B 7% BRIEH ST I

1 75.5 75.61 -0.11 0.15
2 83.5 84.16 -0.66 0.79
3 93.2 93.36 -0.16 0.17
4 89.3 87.78 1.52 -1.70
5 82.5 82.78 -0.28 0.34
6 78.2 77.00 1.20 -1.53
7 85.1 85.48 -0.38 0.45
8 91.3 90. 95 0.35 -0.38
9 84.2 84.99 -0.79 0.94
10 86.7 87.39 -0.69 0. 80

H1 5% 22 3 B T LA WU 5 400 A (R 22 R
BN, BB B TR /E o =0. 05 2K 5F |, 0l IR
B b S e S B 15 O

T 2% 5 I DR X 1 0 4 A 5 e R
BT B4 ] U 350 i [0 U517 5 A B H Gk [l U5 Y BTk
NS P

SYMTEE 5 WTLLE W, 5 B LAL A R LA A A
A TR AR ML A b 8 3 %o s i B AR B 7 Sk —

92
91
20
89
£ 88
587
= 86
85
84
83

82
350 352 354 356 358 360

AT/ mm
(@)

x5 REEABFEFMEETB®E
Tab.5 Sum of squares of partial regression and its

contribution rate

28 *2 X3 xy 3 %3
P -5 F 25,7 121 22.7 25.6 141
TR % 9.52 45.00 8.42 9.47 52.30
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Fig.4 Influence rule of single factor effect on test indicators
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Fig.5 Response surface of influence of multiple factor

effect on test indicators
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Tab.6 Test results of replicate test in combination scheme

with optimal factor

s et ERAR S R RS
e %,/ (°) x/mm i/ (mmes”') Y/ %
1 70 356 280 95.3
2 70 356 280 95.8
3 70 356 280 95.5
T3 70 356 280 95.5
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