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Control Strategy of a Robot Gripper for Connector Assembly
Superimposing Rotational and Vertical Forces
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Abstract: In robotic manufacturing, connector assembly poses challenges due to misalignment, jamming,
insufficient insertion force, and potential damages of robot and connector. To overcome these issues,
we propose a robot gripper that emulates human’s connector assembly strategy where rotational
force and linear force are superimposed. Utilizing a statics model, we adjust the parameters (rotation
angles, cycle time, insertion forces, etc.) to optimize the assembly tasks that employ the proposed
gripper. The developed gripper structure is capable of precise rotational control synchronized with
adaptive impedance control of the manipulator in the direction of the assembly. Experiments
demonstrate that our gripper reduces insertion time, decreases required force, and enhances stability,
preventing jamming and wedging phenomena. This approach can improve efficiency and reliability
in robotic connector assembly while minimizing damages to manipulators and connectors.
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[Fig. 1] Environmental setup for the analysis of a human and a
manipulator’s connector assembly task
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[Table 1] Comparative Analysis of Maximum Forces with and
without Human-Inspired Strategies for Different Connectors

6 pin 9 pin 12 pin
Connector | Connector | Connector
Without rotational force 165N 190N 40N
With rotational force 60N 65N 20N
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[Fig. 2] Experimental data comparing human assembly strategy (a) applied to 6-pin (b), 9-pin (c), and 12-pin (d) connectors, and
non-strategy results for 6-pin (e), 9-pin (f), and 12-pin (g)
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Human Connector Assembly Strategy

>

Human-Inspired Gripper for Connector Assembly

[Fig. 4] Assembly sequence of the robot gripper, inspired by
human strategies, with a comparison to human assembly
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[Fig. 5] Cross-section of the gripper grasping a female connector
during mating with a male connector in a static state
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[Fig. 8] Comparative analysis of assembly forces with and
without human-inspired strategies with a manipulator
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