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Lightweight Design of Posture Adjustment Mechanism for Multifunctional Nursing Beds Based on Elderly Daily Living Needs
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[ Abstract ] With the intensification of population aging, the adaptability requirements of multifunctional nursing beds for

disabled/semi-disabled elderly individuals have become increasingly urgent. Current posture adjustment mechanisms

suffer from issues such as large volume, heavy weight, high energy consumption, and poor portability, which limit their

application in home care settings. This study integrates lightweight design theory and mechanism kinematics principles

to establish an optimization model based on elderly daily living posture characteristics and adjustment needs. A

collaborative design approach combining high-performance material selection with structural topology optimization is

proposed. The optimized mechanism achieves over 35% weight reduction compared to traditional designs, with

adjustment ranges comprehensively covering supine positioning, sitting up, leg flexion, and other scenarios. The

operation remains smooth without impact, while structural strength and rigidity meet safety standards. The research

advances the lightweight design theoretical framework for nursing beds, significantly enhancing equipment spatial

adaptability and care convenience. It provides critical technical support for upgrading home-based elderly care

equipment, demonstrating both engineering applicability and social significance.

[ Key words ] elderly care bed; daily living needs; posture adjustment mechanism; lightweight design; topology optimization;

material selection
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