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Dynamic simulation of no-till planter with new profile loading mechanism

LIN Jing, QIAN Wei, LI Bao-fa, MENG Fan-cheng, HE Bei-bei, QI Lin, ZHANG Tong-jia
( College of Engineering, Shenyang Agricultural University , Shenyang , Liaoning 110866, China)

Abstract: In northeast ridge-zone of China, the temperature is low, and wind erosion and spring drought occurred
seriously. Maize planting proposed higher requirements for the performance of no-till planter. In order to ensure the sta-
bility of sowing depth and improve sowing quality, the transfer function of new profile loading mechanism was established
by analyzing the time of sowing depth and spring deformation of no-tillage sowing with two different loading mechanisms.
The spring deformation variable mean value and variance coefficient are 0.26 cm and 38.5%, respectively, when the
working speed is 5 km*h~', and the damping ratio of the system is less than 0.62. Response time and maximum over-

shoot were reduced by 18% and 32% , respectively. The result is better than that of original profile loading system,

which is favorable to the trench depth stability of no-till planter.
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1. universal joint; 2.frame; 3. fan; 4. fertilizer box; 5.seed box; 6. soil cov-
ering and repression device; 7.land wheel mechanism; 8. anti-blocking; 9.
double disc fertilizing furrow opener; 10. residue cutting device
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Fig.2 Two kinds of profile loading mechanism
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Fig.3 Completed installation of the tested apparatus

2.2 BHESH

LEBEPRIAS R (5 T8 I 2R 7 G B4 b B4
FES kmeh™ 'R A T 1 R R AR AL A T AR
PR ] Dy AR i Ze &l 4 K] S FR

XTI 4 FEL S Hf 2 Ffeid 0T I8 TR BE AN S 3 Y
AR et R B S R AT g SRS 13 3L
BRI SITEERWE 1 R,




290

F M XA HFSE 36 4

&4

w
w
d

w
[=]
T

b
w

JF 4 ¥R & Trenching depth/cm

4.0 . . ) !
0 2 4 6 8 10
I 1) Time/s
(@) T ¥ VR JSE I Ji) g it oty 2%
Time history curve of trenching depth
£ 1.0r
o
=
2
= 038
£
o
T 0.6}
=4
E 0.4+ |
= ‘
Z( 02
% 0 . A . ,
0 2 4 6 8 10
IS} 1) Time/s

(b) 50 5% T A% w1 1) JJy i ol 2%
Time history curve of spring deformation

BRAAFRMBAE TR E 538 E R T S0 iE 77 #h 4k
Fig.4 Time course curve of trenching depth and spring
deformation for original profile loading mechanism
6.51
6.0
5.5

5.0

4.5r

b
S

JF VAR JE Trenching depth/cm

3.5¢

3.0

0 2 4 6 8 10
I ) Time/s
(@) JT- V) IR 5 N T g R ot 28
Time history curve of trenching depth
0.7r
0.6F
0.5¢
0.41L

0.3}

0.2

0.1

i 55 JE 4% 4 Spring deformation/cm

0 2 4 6 3 10
I 1) Time/s
(b) 5L 38 TP A% 8 10 [w) [ R o 2%
Time history curve of spring deformation
E 5 FHEGENBNETERE
EnER T EHEML
Fig.5 Time history curve of trenching depth and spring

deformation for new profile loading mechanism

R1 FAHARBGEMBNGIEER
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Table 3 Transient response performance index of

trenching depth and spring length variation
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