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Kinematics and Workspace Analysis of Upper Limb
Wearable Ammunition Lifting Device

LI Huibin', GUAN Xiaorong', LI Zhong', LI Yang’

(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. School of Shipping and Mechatronic Engineering, Taizhou University, Taizhou 225300, China)

Abstract; To assist soldiers in completing loading and mounting large and medium ammunition works, it
designed an upper limb wearable ammunition lifting device based on the mechanism of human joint
movement, and analyzed the kinematics of this device based on the relationship of joint coordinate phase,
obtained the end position of the device and the relationship between the joint angle and the length of the
hydraulic actuator. The feasibility of the device was verified by sigularity and workspace analysis, obtained
the joint angle curves and the hydraulic actuator length curves through the simulation which according to
the given end linear trajectory. The results show that the device can complete the lifting works within the
constraint range, further verifying the rationality of design and kinematics analysis, which lays a certain
theoretical foundation for further study of the upper limb wearable exo-skeleton.
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