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Spring-finger Peanut Pickup Mechanism Based on Two-stage Harvest

Xu Tao' Shen Yongzhe' Gao Lianxing' Zhang Xudong® Lii Changyi' Liu Zhixia'
(1. College of Engineering, Shenyang Agricultural University, Shenyang 110866, China
2. Liaoning Institute of Agricultural Mechanization, Shenyang 110866, China)

Abstract; In order to reduce the loss of peanut caused by peanut plants stacking and throwing during
two-stage peanut harvester working, a spring-finger cylinder pickup was designed by analyzing spring-
finger swing and movement rule of a sliding spring-finger cylinder pickup in four processes of picking,
lifting, pulling, and null swing with peanut harvest agronomic and plant physical and mechanical
characteristics parameters, including spring-finger, crank, slide, shield, etc. which were optimized and
designed optimally by NSGA —1II for minimum shield radius. Equations of cam slide centerline locus were
designed by using spring-finger swing characteristic. Cam slide centerline locus was obtained and
smoothed by using Matlab and cubic non-uniform B-spline. The end displacement locus of the spring-
finger was obtained by using ADAMS. The quintic polynomial was used in null swing station with spring-
finger swing simulation analysis. The experiments of prototype working and collecting peanut plants
indicate that, the phenomenon of peanut plants stacking and throwing was disappeared; the optimal
working parameters of spring-finger cylinder pickup were obtained by using response surface method: the
forward speed was 48.0 m/min, cylinder rotating speed was 53. 1 r/min, and height above around was
—7.4 mm. The collecting rate and the loss rate were 98. 9% and 2. 5% respectively under peanut plant
moisture content of 15% ~17% in two-stage harvest.
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Fig. 1  Chinese peanut plants and peanut swath dug
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cylinder pickup mechanism
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1 50.026 417 1. 000 056 0. 499 886 119.999 977 202. 884 796 0. 349 009 0.011 200 192. 884 800
2 50. 000 340 1. 000 148 0.477 411 118. 248 344 203.248 703 0.349 012 0.011 600 191. 497 000
3 50. 000 538 1. 006 340 0.499 938 117.519 333 203. 198 166 0. 349 001 0.011 700 190. 717 500
4 50.009 014 1. 005 149 0. 486 577 116. 966 324 202. 888 443 0. 349 007 0.011 800 189. 854 800
5 50. 000 698 1. 000 267 0.454 274 114.437607  203.275 345 0. 349 000 0.012 300 187. 713 000
6 50. 000 961 1. 005 384 0. 454 084 114.291 283 202. 703 659 0. 349 000 0.012 300 186. 994 900
7 50. 000 488 1. 004 642 0. 430 627 111.176 224 202. 846 085 0. 349 002 0. 013 000 184. 022 300
8 50. 000 141 1. 000 043 0.415 396 109. 535 667 202. 888 901 0. 349 003 0.013 400 182. 424 600
9 50. 009 220 1.014 384 0. 400 674 106. 521 561 203. 177 750 0. 349 000 0.014 200 179. 699 300
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11 50. 000 042 1. 000 758 0. 349 304 102. 003 212 203. 054 199 0. 349 000 0.015 400 175. 057 400
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16 50. 007 442 1.010 547 0.221 479 93. 860 603 203. 198 181 0. 349 002 0.018 900 167. 058 800
17 50.001 152 1. 000 148 0. 157 676 91.972 839 203. 247 589 0. 349 002 0. 020 000 165. 220 400
18 50. 000 443 1.000019 0. 137 081 89.091 385 203. 498 993 0. 349 004 0.021 700 162. 590 400
19 50. 027 893 1.014 630 0. 108 599 88.530 441 203.039 215 0. 349 000 0. 022 500 161. 569 700
20 50. 000 523 1. 000 037 0.110 892 87.492 638 203. 497 742 0. 349 002 0. 023 000 160. 990 400
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Fig. 13 Test device of spring-finger cylinder picker
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Tab.3 Test factors and levels of response analysis
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Tab.4 Experimental plan and results

r5 X, X, X Ko im %/ % ﬁg;?/
1 -1 -1 0 98.5 2.5
2 1 -1 0 97.8 2.8
3 -1 1 0 98.6 2.9
4 1 1 0 98.3 3.5
5 -1 0 -1 98.8 2.3
6 1 0 -1 98.6 2.5
7 -1 0 1 96.7 4.3
8 1 0 1 95.9 4.6
9 0 -1 -1 98.8 2.3
10 0 1 -1 99.3 2.7
11 0 -1 1 96. 8 3.9
12 0 1 1 96.5 4.9
13 0 0 0 98.4 2.6
14 0 0 0 98.3 2.5
15 0 0 0 98.5 2.6
16 0 0 0 98.6 2.7
17 0 0 0 98.3 2.8
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