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Fig.1 The diagram of the whole structure of mower device
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1.5 J] Stationary knife; 2.JJ#% Disk; 3.8 JJ i Free-swinging
knife; 4.0iJE% Copying wheel; 5.%f 7% J# Bearing block; 6. %4
Soft shaft; 7. {5 £ 42 Copying frame; 8.f& I HL#) Transmission
mechanism; 9.§L%¢ Rack; 10.475EHLH Walking mechanism.
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Fig.2 The prototype of the orchard mower
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Fig.3 Sketch map of free-swinging knife
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Fig.4 Structure and main of the stationary knife
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Fig.5 Blade motion analysis
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Fig.6 Force analysis free-swinging knife
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Table 1 Factors and levels of orthogonal experiment
K A J] e/ BIJJJKE/mm  CIIR%K
I | (r/min) Flute Blade
weve Cutter speed length number
1 1 600 56 2
2 1 900 64 3
3 2 000 72 4
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Table 2 Orthogonal test
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results scheme and results

e ) o wwm yww PRRRECCEEEY men
Test No. B Empty C (N + m) BFE/% arade of Membership (,Ompr.chcnswc
column Max torque Neat rate torque grade of neat rate points
1 1 1 1 1 0.546 64.1 0 0 0
2 1 2 2 2 0.539 68.5 0.239 0.215 0.229
3 1 3 3 3 0.524 71.1 0.717 0.340 0.567
4 2 1 2 3 0.522 82.2 0.793 0.879 0.828
5 2 2 3 1 0.523 82.2 0.772 0.879 0.815
6 2 3 1 2 0.516 82.5 1.000 0.892 0.957
7 3 1 3 2 0.533 82.2 0.848 0.879 0.860
8 3 2 1 3 0.520 84.7 0.848 1.000 0.909
9 3 3 2 1 0.523 82.2 0.761 0.879 0.808
K 0.796 1.688 1.865 1.623
K 2.599  1.953 1.865 2.046
Ks 2577 2331 2252 2.303
R 1.803  0.643  0.376  0.680
x3 ARRBAESW
Table 3 Table of variance analysis
25K s A MS F1{H M
Difference source Freedom F value Significance
A 0.714 2 0.357 22.687 *
B 0.070 2 0.035 1.266
C 0.078 2 0.039 2.500
W2 Error 0.032 2 0.016
Bt Total 0.894 8

4 "FoR P<<0.05,. 275 1%, Note:* * ” means P<<0.05, the difference is significant.
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Table 4 Prototype performance check experiment
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Design and test of the orange garden profile mower cutter

MA Panyu' LI Shanjun'? ZHAO Chunging"*
ZHANG Yanlin*  ZHANG Xicheng'  ZHANG Chaoyu'

1.College of Engineering s Huazhong Agricultural University sWuhan 430070,China ;
2.Key Laboratory of Agricultural Equipment in Mid-Lower Yangtze River ,
Ministry of Agriculture and Rural Affairs sWuhan 430070,China

Abstract In view of the complex terrain of the mountain orangery and the difficulty of working on
the cutterhead,an orange garden profile mower cutter was designed. The cutter adopted a free-swinging
knife design and had an obstacle avoidance function to reduce the damage which the knife is injured by
the obstacle of orange garden. The logarithmic spiral function model of the file blade was established by
theoretical analyses and optimization design. The multi-factor test analysis of the cutter was carried out
with bench test. The optimal combination of parameters including the cutter disk speed of 1 900 r/min,
the blade length of 72 mm, the blades number of 4 were obtained with comprehensive scoring method.
The verification test was carried out to verify the rationality and effectiveness of the test. Compared with
the optimal value in the orthogonal test group,the peak torque decreased by 0.38% ,and the uniformity
of one cut increased by 5.43%. The test achieved the expected results and met the requirements for wee-
ding in mountain citrus orchards.

Keywords lawn mower; orange garden; cutter; free-swinging knife; orchard machinery; bench

test; performance test
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