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Abstract

With high precision, high efficiency, and high reliability, robotic arms are widely used in the fields
of manufacturing, medical, logistics, agriculture, service, scientific research, military, construction,
and entertainment, promoting the development of automation and intelligence. In order to evaluate
the structural strength of each joint in the process of manufacturing parts feeding to ensure that it
will not be broken or deformed in the process of practical application, this paper first uses Solid-
Works to carry out 3D modeling of the robotic arm, accurately describes the positional relationship
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between each linkage by establishing kinematics model, and then uses ANSYS to import the geomet-
ric model, and finally, based on ANSYS Workbench transient analysis of the running mechanical arm,
through these analyses, an in-depth understanding of the mechanical properties of the mechanical
arm in different operating conditions, which is important for improving the stability and reliability
of the mechanical arm in the process of discharging materials, and for the subsequent optimization
of the design provides a theoretical basis and technical support.
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Figure 1. Robotic arm 3D model drawing
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Figure 2. Coordinate system of the joints of the unloading robot
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Table 1. Parametric modeling of the lowering robot arm D-H
F 1. TRIHE D-H S ¥R

S a2 a, & a/mm FEES d/mm BMmor s
1 90 0 25 o, +150
2 0 120 0 0, +90
3 0 100 0 o, +120
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4 90 0 0 o, +120
5 0 0 180 b +120
6 0 0 0 X +90
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Figure 3. Material properties of robotic arms

3. BB

D B2 / @

EE 9.5e-07 kg/mm®

WERIEEEE
g
TiETF WRESELL
HEARE 1100 MPa
Bt 0.42
FIEE 2291.7 MPa
H{HEE 387.32 MPa
B RRRYE Rl E I Tl
T E 000023 1/°C
PR E e 0 MPa
EHR RS 0 MPa
FoiRPHE 33 MPa
b Gl ) 25 MPa

Figure 4. Material properties of workpieces
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Figure 5. Stiffness behavior setting of the workpiece
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Figure 6. Connection sub-setup
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Figure 7. Schematic diagram of robotic arm meshing
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Figure 8. Analyze settings
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Figure 9. Transient connection sub-setting
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Figure 10. Overall deformation diagram
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Figure 11. Global equivalent force diagram (GECD)
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Figure 12. Big-arm deformation diagram
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Figure 13. Big-arm equivalent force diagram
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Figure 14. Small-arm deformation diagram
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Figure 15. Small-arm equivalent force diagram
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