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ABSTRACT

Medical bed head consoles (BHC) are generally used to increase the efficiency of medical equipment and
speed the medical treatment response time. The BHC design has been consistently improved including a
movable shelf unit that is embedded to mount stably medical instruments on the lower part of the main
console. The cost of a BHC can be reduced through design optimization to limit the overall weight.
However, as the size of a head console might decrease due to design optimization, the BHC deflection could
be increased. In this study, multi-objective optimal design was adopted to consider this BHC design problem.
In order to reduce the cost of optimization planning, an approximate model was applied for the design
optimization. In the context of approximate optimization, we used the response surface method and
non-dominant sorting genetic algorithm developed from various fields. Multi-objective optimal solutions were
also compared with a single objective optimal design.

Key Words : Bed Head Console(H| =5 =Z%), Response Surface Method(2FS3E M) Central Composite
Design(Z4 2Hd A =l'H), Optimization(Z|& =})
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Fig. 1 Medical bed head consoles
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Table 1 Results of 3D & 2D FEM analysis

Results 3D Model | 2D Model
Weight [g] 575.39 575.39
Deflection [mm] 0.0081 0.0082
von Mises stress [MPa] 163.45 163.82

Table 2 Material properties of the bed head consol

Material Young’s modulus Poisson ratio
consol 69.5 GPa 0.33
shelf 210.0 GPa 0.30
bolt 193.0 GPa 0.27
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