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Design and Experiment on Lightweight Maize Ridge Planting
No-tillage Planter

LIU Yanfen'? LIN Jing' LI Baofa'
(1. College of Engineering, Shenyang Agricultural University, Shenyang 110866, China
2. Mechanical and Electrical Engineering Institute, Qingdao Agricultural University, Qingdao 266109, China)

Abstract; At present, no-tillage planters in Northeast China mainly depend on the weight to increase
pressure to ensure the ditching depth. Aiming at this, a lightweight 2BQM — 2 type maize ridge planter
was designed. Its weight was half of the general no-tillage planter, so as to reduce the soil compaction.
The new lightweight no-tillage planter was connected with a tractor to be a operating unit by hydraulic
hitch equipment. The operating unit used the hydraulic structure of the tractor and the mechanical
structure of the planter to jointly adjust the stubble breaking depth, seeding depth and depth stability. In
order to verify the performance of the operation unit and get the best combination of working conditions, a
quadratic orthogonal rotary composite experiment was designed with the planter speed, seeding depth and
straw coverage quantity as experiment factors to evaluate tillage resistance of the planter and qualified rate
of seed spacing. The optimum working conditions were as follows: the planter speed was 1. 21 m/s, the
sowing depth was 4. 96 cm, and the straw coverage was 0. 73 kg/m”, the working resistance of the seeder
was 3. 62 kN, and the seed-distance qualified rate was 93. 63% . The validation test results showed that
the test indexes met the requirements of the national industry standards. It proved that it was feasible to
use the hydraulic system of tractor to exert the pressure on the stubble breaking device of the seeder.
Through the optimum design, the weight of no-tillage planter was effectively reduced, the manufacturing
cost of the machine and the energy consumption were reduced. By field measurements, the average soil
depth of the compacted wheel was 10 mm. It had satisfactory efficiency compared with the machines
which flattened ridges. It can provide scientific basis and method of evaluation and improvement of maize
no-tillage planter in Northeast China.
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Fig. 1  General structure diagram of 2BQM —2
maize no-tillage planter
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Tab.1 Main parameters of 2BQM — 2 maize
no-tillage planter
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Fig.2 Schematic diagram of stubble-cutting coulter
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Fig.7  Structure diagram of fertilizing ditching device
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Tab.4 Variance analysis of tillage resistance

JrEKRW PR Bl ¥5o7 F P
A 29. 42 9 3.27 14.19  0.0010
B % 1.61 7 0.23

JA 1.57 5 0.31 13.42  0.0708
e = 0. 047 2 0. 023

pe¥ | 31.03 16

BRI P < 0. 01, 156 W] e 458 B0 Al 2 2% 5 2K L 00
P=0.0708 >0.05, i) F K45 B B %, £WiR
B A8 b 1A 07 A R B ) LB R R A

[Fi) A5 462 B 5 A% 238 119 PRI 3R G B [ 0 7 2 hy

Y, =94.25 - 1.78X, +0. 053X, + 1. 33X, +

0.68X,X, —0.025X, X, - 1.85X; -0.95X; (19)
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Fig. 13 Response surfaces of impact of test factors on tillage resistance
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Tab.5 Variance analysis of seed spacing qualified rate

TPk IR AW ¥75 F P
R 90. 67 9 10. 07 10.04  0.0030
B % 7.03 7 1.00
KA 6.85 5 1.37 15.21  0.0628
iR 0.18 2 0.09
il 97.70 16
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Fig. 14 Response surfaces of impact of test factors on seed spacing qualified rate
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Fig. 15 Schematic diagram of ridge shape after planting
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Tab.6 Test results of 2BQM — 2 no-tillage planter

e MR/ kB X BT/ AR

BEFY /mm mm ommo BOREC mm FIE/mm

1 78 46 280 1 75 60
2 82 49 254 1 65 50
3 74 42 271 1 80 45
4 70 47 245 2 75 50
5 77 50 264 1 85 55
6 74 44 302 1 70 60
7 75 45 275 1 70 70
8 80 47 270 1 75 50
9 75 50 266 1 80 55
10 76 43 243 1 75 65
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