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Abstract

With the deepening of population aging, inconvenience in shopping and carrying
goods has become increasingly prominent among the elderly. Aiming at the
application scenario of accompanying outdoor activities and assisting cargo carrying,
this paper carries out structural design for an elderly-assist omni-directional mobile
robot supported by spherical wheels. Combined with the task specification, basic
performance requirements such as motion on flat ground, climbing and obstacle
crossing are analyzed, and related domestic and foreign research progress on spherical
omni-directional locomotion and carrying mechanisms is reviewed. On this basis, an
overall scheme is determined: the main carrying structure is composed of a box body
and brackets; multiple motor-bevel gear—timing belt trains drive ball wheels for
omnidirectional mobility; hydraulic components and pin-type connections assist
posture or functional adjustment; and parts such as servo disks are arranged for
execution ends. The thesis presents load estimation and motor selection for the
driving subsystem, design calculation for timing belt transmission and bevel gear
geometry, structural parameters and connection schemes for key load-bearing parts
including the box, transverse braces and support frames, and torsional strength and
stiffness checks for representative shaft segments. The design is expressed by
three-dimensional assembly models and two-dimensional part drawings, and statistics
of standard parts are provided. The results show that the proposed structure can meet
the functional positioning of elderly assistance and cargo carrying, achieve clear
module division, convenient assembly and maintenance, and a clear transmission
route, laying a mechanical foundation for subsequent control integration and
prototype fabrication.

KEYWORDS : Elderly assist; Spherical wheel; Omnidirectional mobility;

Structural design; Transmission system
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