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4. Discussions and conclusions

A novel approach to simultaneous robust parameter and tolerance design for multi-response problems is proposed in this research.
The proposed method takes into account the conditions of the manufacturing phase early in the product design stage to evaluate
effects of the tolerances on the cost and quality. It employs the quality loss concept to formulate quality loss associated with the
parameters and the tolerances of a product. One-way MANOVA is also used to allocate the optimal tolerances. The applicability
and effectiveness of the proposed method are demonstrated through two case studies. The first case has linear responses, while
the second one consists of a linear and a nonlinear response. In the first example, Mount Wheel Assembly, the proposed model yields
both lower quality loss costs and lower total costs than those of the Jeang and Chang 19. In this example, the proposed model sets the
response variables closer to their target values in comparison to those of Jeang and Chang 19. In the second example, Design of a
Polymer, the variation for the thermal activity of the polymer for the proposed method is lower than that of the GA-1. Moreover,
the variation for the conversion percentage for the proposed method is smaller. It is also shown that the proposed method allocates
tolerances more properly than when we use traditional methods. Moreover, the proposed method reduces the costs of the quality

loss as well as the total costs. In both cases, it is shown that the proposed method provides a high quality and low cost approach to 
the simultaneous parameter and tolerance design, that is, the proposed method achieves higher quality with lower cost. Because the 
proposed method achieves lower variation for the responses than the other methods, the proposed method is more robust in the 
product design. 
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