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Design and Experiment of Portable Walnut High-altitude Pat-picking Machine

CAO Chengmao ZHAN Chao SUN Yan LI Zeze WU Wentian DING Ran
(College of Engineering, Anhui Agricultural University, Hefei 230036, China)

Abstract; In order to solve the problem of high altitude picking difficulty, improve the picking efficiency
and reduce the cost of picking, according to the test results of the separation of pecan fruit and tree
branches, a portable pecan artificial high-altitude pat-picking device was designed. The key parts of the
picking machine were mainly introduced, the establishment and calculation of the mathematical model
were carried out for the mining mechanism, ADAMS was used to simulate for mining mechanism, the
mechanism and working parameters of the mining mechanism were determined, which provided the basis
for the design of picking machine, and the prototypes were made. Pecan picking experiment was carried
out, the results indicated that the net rate of fruit picking had a significant effect at P =0. 05, the net rate
of fruit picking was increased gradually with the frequency of slapping, when slapping frequency peaked
at 13. 33 Hz, the net rate of fruit picking was 90.3% , which had less bud damage, but the faster the
flapping frequency was, the more obvious the damage was to the bud, therefore, the average net rate
would reach 85. 1% ~90.3% when flapping frequency was recommended to be 10 ~13.33 Hz, and no
destructive damage to bud.
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Fig. 1 Separation force of fruit and tree branches in direction of different cutting forces when branches of pecan were fixed
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Fig.2 Separation force of fruit and tree branches in direction of different cutting forces when branches of pecan were not fixed
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Fig.3 Structure diagram of artificial high-altitude
portable tapping pecan picking device
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pendulum in direction of Z axis
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Tab.1 Pecan picking raw data at f=3.33 Hz
KA 45 RANATHEL RIS Wik RN Bi%L
1 164 113 51
2 201 145 56
3 125 84 41
4 167 122 45
5 182 130 52
6 158 106 52
7 221 163 58
8 195 151 44
9 141 102 39
10 134 93 41
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Tab.2 Pecan picking raw data at /' =6. 67 Hz

B2 4 5 RAMHIBE R 5 B &P
1 157 88 69
2 159 77 82
3 166 89 77
4 236 113 123
5 210 112 98
6 189 79 110
7 174 88 86
8 166 79 87
9 103 61 42
10 183 95 88
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Tab.3 Pecan picking raw data at f=10. 00 Hz

K% 45 KA ORI B &K
1 157 26 131
2 243 23 220
3 276 45 231
4 212 26 186
5 187 33 154
6 156 14 142
7 144 28 116
8 202 37 165
9 96 20 76
10 137 14 123
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Tab.4 Pecan picking raw data at /=13. 33 Hz

K 5 R 1% i 5URK R 1% J VR R T B
1 156 14 142
2 223 14 209
3 251 35 216
4 244 21 223
5 127 17 110
6 156 12 144
7 203 18 185
8 192 16 176
9 158 20 138
10 105 8 97
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Tab.5 Significance of fruit yield difference between

different beat frequencies

P3LE KR/ %

Hz - {E SN e/ME T o 2
3.33 28.9¢ 32.8 22.6 3.1
6.67 48.8°¢ 58.2 40. 8 4.5
10. 00 85.1" 90.5 82.3 4.2
13.33 90. 3* 92.3 86. 1 2.5
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Tab.6 Variance analysis of polynomial regression

A AHE ¥y F 2k
B 0.832 1 0.832 63. 847 0.015
5k 2= 0. 026 2 0.013
Mt 0. 858 3
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Tab.7 Polynomial regression parameter estimation

and ¢ test
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H R 9.980 2.258 4.421  0.048
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