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Abstract

This paper proposes and validates a bendable and extendable robotic arm configuration based on a
scissor mechanism. The robotic arm employs a semi-circular linkage scissor mechanism to form its pri-
mary structure, simplifying the drive system while ensuring adequate load-bearing capacity. A math-
ematical model for end-effector displacement of robotic arm was established using the unit load
method. Combined with static simulations in Ansys Workbench and physical prototype experiments,
the load performance of the robotic arm in lateral extension posture was validated. The research find-
ings confirm the structural design’s feasibility of robotic arm.
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Figure 1. Overall structure of the robotic arm
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Figure 2. Scissor structure diagram of the robotic arm
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Figure 3. End flange structural diagram
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Figure 4. Driving component structural diagram
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Figure S. Analysis of forces on links
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Figure 6. Link bending moment diagram
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Figure 7. Static simulation of load and end displacement
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Figure 8. Comparison of results
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Figure 10. Comparison of end displacement results
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