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Design Optimization of Vehicle Three— Way Catalytic Converter Based on MDO Method
Liu Mengxiang"? Liu Xiangling® Gong Jinke®
1. Hunan International Economics University,Changsha,410205
2. Central South University,Changsha,410083
3. State Key Laboratory Advanced Design and Manufacturing for Vehicle Body,
Hunan University,Changsha,410082

Abstract: A MDO model of TWC was firstly established by using TWC conversion efficiency.,
pressure loss, miss and thermal shock resistance as the objective function and the MDO model was
solved on the basis of taking full account of the coupling effects among various disciplines by using self
—adaptive chaos algorithm and VB(visual basic) programming. The optimization results show that
pressure loss reduces 6. 99% , mass reduces 11. 68% , displacement deformation reduces 20. 91% and

the conversion efficiency improves 5. 42%. The tests prove that MDO in TWC is effective.

Key words: three— way catalytic converter (TWC) ; multidisciplinary design optimization(MDO) ;
chaos algorithm ; emission control;engine
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Abstract; Based on the fundamental of mechanical physical method, the waste thermosetting phe-
nolic resins was researched and the recovery mechanism was analysed. By using Box— Behnken model
of response surface methodology, a series of experiments for optimizing three main factors (speed,
time and size) of recovery process parameters were designed and a quadratic polynomial equation mod-
el was constructed. The results show that: the order of the important effects of speed, time and size
on the degradation of thermosetting phenolic resins is speed™>size>time, when the degradation rate is
the biggest, the recovery speed, time and size for waste thermosetting phenolic resins recycling are
2940r/min, 95min,and 0. 71mm respectively.

Key words: thermosetting phenolic resin; mechanical physical method; response surface method-
ology; recycling
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