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Modular multifunctional nursing bed design for smart elderly care

WAN Lili, CHEN Lei, TIAN Suling

( College of Mechanical and Electrical Engineering, East University of Heilongjiang, Harbin 150066, Heilongjiang, China )

Abstract: To align with the development trend of smart elderly care beds and to meet actual user needs, an overall design scheme for a
multifunctional nursing bed was formulated. The design adopts a modular approach for the mechanical structure of the bed. Based on the
principles of ergonomics, the functions of the bed body module and wheelchair module are delineated. The turning execution mechanism,
backrest mechanism, and leg support mechanism were structurally studied, and their respective motion mathematical models were
established. Solidworks modeling and kinematic simulation analysis were conducted to verify the rationality of the mechanism design. The
nursing bed not only ensures the functions of turning, backrest adjustment, and leg support but also achieves a high degree of separation
between the bed body module and wheelchair module.
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Fig. 1 Overall planning model of the multifunctional

nursing bed
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Fig.2 Intelligent control system diagram
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Fig.3 Schematic diagram of bed surface layout
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Tab. 1

Main dimensions and descriptions of each bed section
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Fig.4 Main bed structure design model
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Fig. 5 Design model of the turning actuator
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Fig. 6 Schematic diagram of the turning mechanism
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Fig. 7 Wheelchair module structural design model
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Fig. 8 Schematic diagram of the lifting mechanism
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Fig.9 Schematic diagram of the leg mechanism
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Tab.2  Analysis of nursing bed function applications
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Fig. 10  Kinematic mathematical model of the turning actuator
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Fig. 11 Kinematic mathematical model of the
back-lifting mechanism
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Fig. 12 Kinematic mathematical model of the leg mechanism
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Fig. 13 Simulation analysis of turnover actuator motion
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Fig. 14 Simulation analysis of back-lifting mechanism motion
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Fig. 15 Simulation analysis of leg mechanism movement
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