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Abstract

Aiming at the problems of difficult recruitment, high labor intensity, long production lines and
complex processes in an enterprise in actual production, the existing horizontal lathe is upgraded
and transformed, and an automatic loading and unloading device based on the horizontal lathe is
developed. In this study, the 3D model of the automatic loading and unloading machine of the truss
manipulator was established by Solidworks software, and the static analysis and modal analysis of
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the truss manipulator of the automatic loading and unloading machine were carried out by the fi-
nite element analysis software Abaqus. The simulation results show that the maximum deforma-
tion of the truss manipulator under the two working conditions is 0.79 mm, the maximum stress
value is 36.28 Mpa, and the first six-order natural frequency of the whole machine is much higher
than the resonance frequency. Therefore, it is verified that the device meets the engineering design
requirements in terms of strength, stiffness and resonance of the whole machine, which provides a
theoretical basis for subsequent research and optimization. At present, a prototype has been de-
veloped, the debugging results are good, and it has a good application prospect.
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Figure 1. Three-dimensional solid model of loading and unloading
device of truss manipulator
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Figure 2. Three-dimensional solid model of truss manipulator
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Figure 3. Simplified three-dimensional solid model of truss
manipulator
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Table 1. Material properties of each component of the truss manipulator

T 1 MR TR BEMREM

A4 R Mk R P (t/mm®) S PEAS B (Mpa) MEL
GIES Q235 7.86e—9 2.1e5 0.28
STAE Q235 7.86e-9 2.1e5 0.28
37 LY12 2.78e—9 7.3e5 0.33
S Q235 7.86e—9 2.1e5 0.28
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Figure 4. Meshing diagram of finite element model of truss
manipulator
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Figure 5. Load distribution of truss manipulator under two working conditions
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Figure 6. Equivalent displacement cloud diagram of truss manipulator under two working conditions
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Figure 7. Equivalent stress cloud diagram of truss manipulator under two working conditions
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Figure 8. Mode shape diagram of the truss manipulator under condition 1
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Figure 9. Mode shape diagram of the truss manipulator under working condition 2
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Table 2. The first six-order natural frequencies and the corresponding mode shapes under working condition 1
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Table 3. The first six-order natural frequencies and the corresponding mode shapes under working condition 2
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