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Design of magnetorheological damper and grasping force control research for variable stiffness bionic robotic
hand

Daishui Hou
Robertshaw (China) Controls Co., Ltd, Qingdao, Shandong

[ Abstract] The variable stiffness bionic robotic hand achieves precise control of grasping force through the
integration of a magnetorheological damper. This study analyzes the integration methods of the damper within the robotic
system and its impact on grasping performance, while exploring how variable stiffness design optimizes force control
characteristics. A multi-dimensional optimization approach is employed to enhance the coordination between structural
and control systems, with experimental validation conducted across various task scenarios to assess applicability and
stability. Research findings indicate that this technology significantly improves the robotic hand's adaptability to complex
environments, offering a new approach for flexible grasping.
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