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Abstract.; The traditional plough share-type cultivator shows characteristics that the soil particle size is
larger after broken, the working parts can easily wrapped and has lower soil-broken rate during operation
in heavy soil. And ridge distance of cultivator is not applicable for potato. The key component of driving-
type potato cultivator was designed, and the structural parameters that affected the effect of soil-broken
were concluded. The structure and working principle of the cultivator were illustrated, and the rotating
monomer that made of soil-broken knife was theoretically analyzed. The factors that affected soil-broken
rate were got. Regarding the folding corner and blade length of the soil-broken knife, knife-cylinder,
forward speed and tillage depth as the experimental factors, regarding soil-broken rate as the experiment
indicators. The test was taken in the College of Engineering, Northeast Agricultural University at the
beginning of November, 2016, which was carried out in the room. The power was provided by generator
and the tillage depth can be adjusted by actuating device. Experimental results showed that the machine
had the soil-broken rate of 93. 8% , when the knife-cylinder was 275 r/min, the speed was 0.75 m/s,
blade folding corner was 150°, the length of the blade was 0. 07 m, and tillage depth was 0. 18 m. The
optimal structural parameters of soil-broken knife were determined by experiment. And the experiment
also verified the accuracy of theoretical formula. It was well conformed to the agronomic requirements of
cultivator. The structure of soil-broken knife assembled on driving-type cultivator can enhance the cutting
force to achieve better soil crushing effect. The machine basically solved the serious problems such as the
lower efficiency of soil broken. It was more suitable for the tillage operation of potato when compared with
the traditional cultivator. The study provided important theoretical and technical reference for the
improvement and optimization of the driving-type potato cultivator.
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Fig. 1  Structure diagram of test bench of driving-type
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Fig.4 Structure diagram of soil-broken knife
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Fig.5 Spread arrangement diagram of soil-broken blade
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Tab.3 Variance analysis for soil-broken rate
78 S5 of IR -7 # EEEDE S Wi F p
FL TR 33.51/32.21 20/11 1.68/2.93 3.95/9.17 0.004 6 """/ <0.000 1 ***
X, 7.71/7.71 171 7.71/7.71 18.15/24. 14 0.0007 "/ <0.000 1 ***
X, 2.67/2.67 1/1 2.67/2.67 6.28/8.35 0.024 2 *"/0. 008 0 ***
X, 2.53/2.53 1/1 2.53/2.53 5.97/7.94 0.027 4 /0. 009 5 ***
X, 2.28/2.28 1/1 2.28/1.28 5.37/7. 15 0.03507/0.013 3~
X 1.60/1. 60 1/1 1.60/1. 60 3.77/5.02 0.07117/0.0346"
X, X, 2.10/2.10 1/1 2.10/2.10 4.95/6.59 0.0418 7/0.016 9 **
X, X, 1.32/1.32 1/1 1.32/1.32 3.11/4. 14 0.0979 " /0.0530"
X, X, 0.022 1 0.022 0.053 0.8210
X, X 0. 090 1 0. 090 0.21 0.6518
X, X5 0. 040 1 0. 040 0. 094 0.7613
X, X, 2.89/2.89 1/1 2.89/2.89 6.81/9.05 0.019 7 */0. 006 1 ***
X, X 0. 0025 1 0. 0025 0. 005 888 0.9399
XX, 0.0100 1 0.0100 0.024 0.880 1
X5 X5 0.12 1 0.12 0.29 0.599 1
Xy Xs 0.30 1 0.30 0.71 0.4119
X3 0.70 1 0.70 1. 65 0.2186
X2 0.003 472 1 0.003 472 0.008 178 0.929 1
X§ 1.97/1.97 1/1 1.97/1.97 4.63/6.16 0.048 1 "/0. 020 5 ***
X; 5.72/5.72 1/1 5.72/5.72 13.48/17.93 0. 002 3 /0. 000 3 ™"
Xﬁ 1.42/1.42 1/1 1.42/1.42 3.34/4.44 0.08777/0.0458
5 7% 6.37/17. 66 15724 0.42/0.32 0.0458 "
2 3.49/4.78 6/15 0.58/0.32 1.81/0.99 0.202 8/0.5239
syl 39.88/39. 88 35/35
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