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A Study on Validation and Optimal Design of Senior-Friendly

Shower Carriers through Finite Element Analysis
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(Fig. 1, Table 1).
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Fig. 1 3D Models for Basic and Premium Types

Table 1. Comparison of Shower Carrier Types

Type Basic Premium
Width 750mm 650mm
Length 2,100mm 2,000mm
Bed Height 600~1,100mm

Max User Weight 200kg

Bed Slope Angle 1°

Folding System Auto

Lifting Speed 9.4mm/s

Control Type Hand/Foot

Drain x o
Headrest X o
Central Locking X o
Charger 24V/2A

Battery 4EA
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(b) Von Mises Stress (c) Bed Deformation Fig. 4 Prototypes of Shower Carriers
Fig. 2 Example of Structural Analysis for Basic Type (Upper: Basic / Lower: Premium)
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Table 2. Results of Max. Von-Mises Stress and Max. Bed Deformation through FE Analysis

. Initial Spec. Reinforced Spec.
Shower Carrier Type and ——n Bed Deformati VoM Bed Deformati
q ' on-iviises € erormaton on-viises € elomauaon

Loading Condition Stress (MPa) (mm) Stress (MPa) (mm)

Distributed Loading (2,500N) 414.8 2.11 207.0 2.12
Centered Loading (895N)

Basic | + Side Loading (816N) 339.0 1.36 166.0 136
Centered Loading (895N)

+ Edge Loading (816N*2) 434.4 3.39 215.7 3.40

Distributed Loading (2,500N) 166.7 0.77 128.6 0.43
. Centered Loading (895N)

Premium | + Side Loading (§16X) 126.2 0.57 106.9 0.35
Centered Loading (895N)

+ Edge Loading (816N*2) 170.8 0.93 132.6 0.46
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