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Meta Model-Based Desgin Optimization of Double-Deck Train Carbody

W. J. Hwang(Rolling Stock Research Dept., KRRI), J. J. Jung(Mechanical Design Dept., HKU),
T. H. Lee(Mechanical Design Dept., HKU), H. J. Kim(Rolling Stock Research Dept., KRR1)

Abstract

Double-deck train have studied in the next generation train in KRRI. Double-deck train have more seat

capacities compared with single deck 'vehicles and is a efficient, feliable and comfortable altéfnative train.

Because of heavy weight, weight minimization of double-deck train carbody is imperative to reduce cost and
extend life-time of train. Weight minimization problem of the double-deck train car-body is required to decide

66 design variables of thicknesses for large aluminum extruded panel while satisfying stress constraints.

Design variables are too many and one execution of structural analysis of double-deck train carbody is time-

consuming. Therefore,we adopt approximation technique to save computational cost of optimization process.
Metamodels such as response surface model (RSM) and kriging model are used to approximate model-based
optimization is described. RSM is easy to obtain and expressed explicit function, but this is not suitable for
highly nonlinear and large scaled problems. Kriging model employs an interpolation scheme and is developed
in the fields of spatial statistics and geostatistics. Target of this design is to find optimum thickness of AEP to
minimize weight of doulbe-deck train carbody. In this study, meta modei techniques are introduced to carry

out weight minimization of a double-deck train car-body.
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Fig. 1 Analysis model of double-deck train car-body and
configuration of aluminum extruded panels
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Fig.2 Cross section of double-deck train car-body
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Fig. 3 Loading condition and boundary condition
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Fig. 4 Von Mises stress contour of initial design
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Fig. 8 Global sensitivity of mass with respect to design
variables
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Fig. 10 von Misese contour of optimum design(RSM)
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Table 2 Result of the proposed design methodology

Mass Stress
(kg) | (kgf/mm®)
Initial design 8800 9.569
Design by using global sensitivity 6678 12.253
Optimum design by RSM 6250 124
Optimum design by kriging 6250 12.400
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