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Abstract

In order to facilitate the planting of flowers and trees in small plots, a semi-automatic digging ma-
chine imitating pangolins is designed, and its excavation action is performed by a four-bar me-
chanism. This paper optimizes the design of this four-bar mechanism. Firstly, the trajectory of the
suitable requirements is found by means of Atlas Method, and the initial dimensions of the com-
ponents are determined. Adams is used to model the excavation device, parameterize the model
and add constraints, analyze the speed and acceleration of the connecting rod and excavator of the
four-bar mechanism in the working stage, and obtain various mechanical indexes in the movement
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process. Secondly, further analysis is carried out using MATLAB, and the structure of the mechanism
is optimized with the goal of weight reduction to obtain the optimal component size. Finally, the
main components are statically analyzed using CREO software to verify their strength.
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Figure 1. Simulation of paw trajectory curve

B 1. NFAn e iEl

A
C

E NF

Figure 2. Schematic diagram of the four-bar me-
chanism of the excavator

[ 2. 2R3 E AT EE

4. ZiREEMIATHM ADAMS BESHE
4.1. TR BRI

MR ] 2 & OB R AR, JESIRAE B £, /E ADAMS H S JUTRR RSN K] 3 B, s inskege H

IR RIS H. (RSEREM RO & 4)
4.2. WMLR

XEF A A LT, 5 S dh BARE R M 2 M2 s B 214, AB AT N[ € 213, HRAE T30
AR _EAS NS, LSRR BN 180°/s REERVONIEI B 17, e fEfZE B LA 7y, i

WL ALV

DOI: 10.12677/met.2022.113025 215

U TR S HoR


https://doi.org/10.12677/met.2022.113025

ZREE= A

Figure 3. Model of the four-bar mechanism of the excavator
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Figure 4. Velocity curve of point F
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Figure 5. Acceleration curve at point F
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Figure 6. Distribution diagram of load and constraint
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Figure 7. Linkage stress distribution diagram
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Figure 8. Maximum stress point
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