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Abstract

The finite element analysis of the sorting device is to simulate the real physical system by means
of digital approximation, which can accurately predict the performance of the sorting device and
shorten its development cycle. According to the required body structure and performance re-
quirements, the overall design scheme and the structure of the manipulator are established. The
stress and displacement cloud charts and static stiffness of the manipulator are analyzed by the
turntable sorting device. The top ten-step natural frequency and main vibration type, as well as
the displacement curve of a node at the end of the manipulator with the modal change are ob-
tained, which provide the theoretical basis for the further optimization design of the weak dan-
gerous link.
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Figure 1. Body structure of turntable sorting device
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Figure 2. Finite element mesh model of turret sorting
device body structure
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Figure 3. Load force model
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Figure 4. Corresponding steel, ABS material stress curves of robot, mechanical arm and horizontal timing
belt slide
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Figure 5. Stress and displacement cloud charts of static analysis

El 5 BNEQNNA MBEE

L 5 A, ZRAAIFEN 0.5955 mm, B KN 17y 9.06 MPa. AR #E[EFrbrdE, ABS FJ HRGREE N
50 MPa, K MZH: & Ao e B 2 BOH 2R

5.2. IR
KH ABAQUS H1[1J Lanczos 3Kf##%, HEHL T AT 10 PSR/ E4RM, ik 1 fos.



HTEEEME, RAHE 1. 2. 5. 6. 8. 9IEAKE, K 6 fix.
T B UG T R i 101458 5 4, 2 iz R BERL S AL A RS 2k, i 7 B

Table 1. The top ten-step vibration table of turntable sorting device
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Figure 6. 1,2,5,6,8,9 step vibration diagram of turntable sorting device
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Figure 7. Displacement curve of the manipulator end node 101458 with modal change
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