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Study on an Approximation Technique using MDO
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Abstract The paper describes the integrated design system using MDO and approximation technique. In MDO related
research, final target is an integrated and automated MDO framework systems. However, in order to construct the
integrated design system, the prerequisite condition is how much save computational cost because of iterative process
in optimization design and lots of data information in CAD/CAE integration. Therefore, this paper presents that an
efficient approximation method, Adaptive approximation, is a competent strategy via MDO framework systems.

Key Words : Adaptive approximation, Approximation technique, CAD/CAE integration, MDO(Multidisciplinary
Design Optimization), Optimization design
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Table 1. Research trend in MDO Framework

iSIGHT ModelCenter EMDIOS
Development | Engineous.com Phoen%x iDOT
Integration
Exterior Penalty
Optimization Hooke-Jeeves MMEFD ADS Tool
Technique MFD SLP DOT Tool
SLP, SQP SQpP GA
GA, SA
RSM based
Approximation RSM RSM Gradient-based

Approximation

Quality Robust Design

R Reliability
Engineering Analysis
MDO User Defined User Defined
Methodology Formulation Formulation MDF, IDF, CO

2.3 MDO £3&} M| AJAE!I — Basic Concept
B A4 Aetaal sk= MDO E3F Al A1~
glo] 7] Jd-E Fig. 29F 2ol Moz yepd 4
A=, 718 g2 7)E4A|(Basic Design), 34114 7
(Detail Design), A4HdAl(Production Design) % AJ4F
(Production)®] A7 AuHAQl 34 HAS E3ate A

olet.
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Fig. 2. An integrated and automated MDO framework
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Fig. 3. Fire Safety Analysis Example

Table 2. Comparisons of Fire Safety Analysis Example

Analysis 1| | AFoshmsﬁ 2| Anaysis 3
(AFOSM + Analysis (RSM + Analysis
Beam Theory) Interfs;oe) Interface)

# of Treration B Mor‘fmﬂ;“ 0 5
Computing - - -
Time(sec) 0.875 3 days after Stop 5978.4657
Probability - B -

of Failure, Py 0.7459 0.8358
LE}EW Al 714, 3 S 22 gt A Al
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Fig. 9. Result of two-member hub frame problem
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