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Abstract: Aiming at the problem of difficult to realize bag pickup process of collection device of mulberry
leaf harvester in hilly and mountainous area, based on the kinematic analysis of mulberry leaf bag pickup
and loading process, the bag pickup mechanism is optimally designed and tested. Initially, by analyzing
the overall structure and working principles of the machine, a kinematic analysis model of the bag pickup
mechanism was established. With the objectives of maximizing the lateral bag pickup distance and optimi-
zing the angle at the bag pickup moment, an optimization design model was constructed. Additionally, an
auxiliary analysis design software was developed to determine the parameter range of the bag pickup mech-
anism. The optimization process utilized a non-dominated sorting genetic algorithm (NSGA-II) with a
gene strategy to obtain the optimal design parameters. Subsequently, a three-dimensional model was crea-
ted based on the optimal design, and kinematic simulation analysis was conducted using ANSYS. The re-
sults demonstrated that the displacement image and velocity curve of the end effector of the bag pickup
mechanism were in accordance with the design requirements, satisfying the design criteria for the bag pick-
up mechanism. Finally, a mulberry leaf harvester and a bag pickup mechanism prototype were developed.
The bag pickup mechanism prototype was subjected to high-speed camera test, and the results verified that
the bag pickup mechanism trajectory was basically the same as that of theory and simulation. The orthogo-
nal test was carried out with crank rotation speed. the ton pocket type, the magnetic suction stone outer
size as the test factors, and the success rate of bag opening as the index, and validation test was conducted
according to the optimal combination. The test results show that with crank rotation speed of 0. 1 r/s, the
ton pocket shape and size of cube 550 mm, and the magnetic suction stone outer size of 20 mm, the success
rate of bag opening was 97. 50% . indicating that the mechanism can complete the bag pickup operation,
and it can realize the bag opening function of the mulberry leaf harvester.

Key words: mulberry leaf harvesting; bag pickup mechanism; linkage design; NSGA-II algorithm; bag
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B 89.72 88. 61 87.78 1. 94 B,
C 87. 50 90. 56 88. 06 3.06 C,

Fix A>C>B
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xR5 AEHW
S S 05 [EREN: ¥05 F P
S A 185. 34 2 92. 67 1 201. 00 0. 001
B 5.71 2 2. 86 37.00 0.026
C 15. 90 2 7.95 103. 00 0. 010
w2 0.15 2 0. 54
JEgll 207. 10 8

TE: Hd p<<0.01 AR EF; 0.01<<p<<0.05 HEF; p>>0.05 HAEH.

R g R T AR 25 R B HER PR . RIS E & T A R, i A R R 6 s, il gm AR
R, FEMAF R 0.1 /s, WAL AR 5 RO R I7 1K 550 mm ., @A MBI RS2 20 mm B, A
AR %R 97. 50 %0, 1 R R RIGHL TAEZK.

x6 WIERWBER

B/ (resh) ik 56 Yk K BRI/ € IR/ %
1 120 117 97. 50
2 120 118 98. 33
3 120 116 96. 67
4 120 117 97. 50
S (E 120 117 97.50
5 #ig

A SCER X Bz b S5 [ SR DL A ALY JE I T IR ARG, @ r 1 MR AL i Bl 27 46 80 I X Ik
128l . s 58 T B IE S5 AR LI 5.

D BETHAS AL, Bt T —Fh Z AT AL, /N T WU IS B # O 58 S B AL it S 1
JE R RIEHLAY T ZE K, 3T Matlab App Designer & T BUAS ML 5 B 40 M1 30314k, R802E T ALK
SR ACTE L W NSGA-TT HE SRS HE P st (8 kAL 17 iR 280, IR M8 SEbr i T8 3 1 LU T 45
. 1,=160 mm, /,=310 mm, /,=357 mm, /, =274 mm, [; =403 mm, [, =112 mm, «,=79°, I KIF
L8P ES Jy 539,16 mm, HUASIE Al 44. 69°.

2) MR B A SRR T AU I =AY, AT UL Y8 3 4 0 B4 0T, B 58 UREPILIK
B, 38k 7 EAR B TR AT A E R0y BB i ZRE s Bn . SR T BLAE R AR R — 2, Bk T is 3
SRRV AL S R HER e, 2 — DR B B MER P, R TAEALICES. e A R R ] A S S AR A
ARTF E Rz sh ik 5 Bie i BEAR — B DI i 0 4SRN | e WA AR RO il g TR, A
TFAR R A e bR T R IE SRS . A3 R MARES A 0. 1 r/s. AR 5 R ~F 9 5 4k 550 mm., @ W% A7 4k
B RSEN 20 mm WRALAG. DUZAA#FT b, 250K . FIHHRAS TR MY %0 97.50% . 12
FRARI BT R, UEW] T AR MU AR AL BT 0 TE R M, SRl R b A B4k A By B TR IR T HOR SRR
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