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1. JJ 8 i 7K B2 Bearing house of blades axis; 2.5 48 % H{ Anti-twining weed bar; 3.JJ%8 J1 % Blades axis; 4. KZEH e T Blades of
stubble-chopping strip; 5.JJ & Blades house; 6.FF K47 HEHF 2 7] Blades of seed bed strip; 7. 145 %4130 Ji%i £l PTO axis of gear box;
8. YL F A Gear box; 9. KZENW EME JJ4H Installing area of stubble-chopping strip blades; 10.%8 K47 HEHF J] 41 Installing area of seed
bed strip blades; 11.ME34 Ditch furrow; 12.F1 K7 Seed bed strip; 13. K FEii Stubble-chopping strip; 14.#f J5 #1 £ Surface after tillage;

15. ki % Surface before tillage.
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Deep-shallow rotary tillage device and operation effect
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1K 47 ZEE#F 2 J] Left rotary blades of stubble-chopping strip; 2. K #£ 47 47 i #f %5 JJ Right rotary blades of stubble-chopping
strip; 3R IR A ZEHEHF S T Left rotary blades of seed bed strip; 4. %0 K7 A € #E 25 JJ Right rotary blades of seed bed strip.
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Fig.2 Blades arrangement of deep-shallow rotary tillage device
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1.4 J7 40-1.X854 #fi fi Ml Tractor 1L.X854 of Dongfanghong; 2.4¢
F 316195 Agricultural universal joint; 3. 5% % % # A% & 8% Torque-
rotary speed sensor; 4.4 114 &4} Force sensor; 5. Bl K % % %
# Device for seedbed prepared; 6.7 ¥4 4 {& Ditch plow.
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Table 1 Power consumption analysis
v/(m/s) P/kW P2 /kW P2y /kW (P/ P /% k/%
0.45 4.75 26.70 21.88 17.80 81.96
0.70 7.92 31.83 26.76 24.80 84.05
0.86 10.74 39.10 33.58 27.47 85.87
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Table 2 Operation quality analysis

AR b e 5 4 e B TRIRWELL & 2Rh R 5 ke TR LB %
v /(m/s) Full rotary tillage device Deep-shallow rotary tillage device Descending ratio
Si1/% S2/% S;/mm Si1/% S2/% S3/mm Si S Ss
0.45 80.07 73.46 16.35 72.32 64.64 22.12 9.68 12.01 35.29
0.70 76.84 66.41 18.73 70.88 58.25 25.93 7.76 12.29 38.44
0.86 72.86 53.20 21.23 64.45 50.94 29.37 11.54 4.25 38.34

A TR E A A A R 8 4558 AR R Performance of deep-shallow rotary tillage device; B VE Ml I8 T 4> HEHF 25 B AE R Perform-

ance of full rotary tillage device.
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Fig.6 Seed bed outline of field test result about deep-shallow rotary tillage device
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Designing a deep-shallow rotary tillage device of direct rapeseed seeder

ZHANG Qingsong XIAO Wenli LIAO Qingxi DING Youchun
LIAO Yitao WAN Guowei ZHOU Yang

College of Engineering  Huazhong Agricultural University sWuhan 430070,China

Abstract A deep-shallow rotary tillage device was designed to reduce the operation power con-
sumption of direct rapeseed seeder.Installed in a way of symmetric helix arrangement with multiple sec-
tion, the device blades divided seed bed into seed bed strip rotating deeply and stubble-chopping strip ro-
tating shallowly and chopping stubble by cross arrange. The main design parameters of seed bed strip,
stubble-chopping strip and the blade arrangement were decided. The result of field test showed that the
power consumption of rotary part was 72.53%-82.20% of whole power consumption of direct rapeseed
seeder under certain condition of field test.Compared with the original rotary tillage device,the operation
power consumption of deep-shallow rotary tillage device decreased 14.13 %-18.04 %. The value of working
evaluation index-vegetation buried rate, soil breaking rate and smooth field surface decreased, meeting
the standard requirement of rotary tillage device. The smooth seed bed and steady ditch width were ob-
tained with analyzing the seed bed outline of field test operated by deep-shallow rotary tillage device.It is
indicated that the deep-shallow rotary tillage device can reduce the operation power consumption of di-
rect rapeseed seeder.It will provide reference for further optimization.

Keywords direct rape seeder; rotary tillage; seeder bed tillage; deep-shallow rotary device; work-

ing power
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