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Design of Special Carrying Tank Car Based on Fuzzy Kano Model and
Extension Innovation Method

CHEN Guo-giang®, HAO Ya-ping®, SHEN Zheng-yi®, ZHAO Chen-guang®, ZHANG Fang-lan®
(a. School of Art and Design, b. School of Mechanical Engineering, Yanshan University,
Hebei Qinhuangdao 066004, China)

ABSTRACT: The work aims to combine the fuzzy Kano model and the extension innovation method to solve the prob-
lems of serious homogeneity and low user satisfaction of special carrying tank cars. An innovative design method based
on the combination of the fuzzy Kano model and the extension innovation method was proposed. First of all, the extension
analysis was carried out on the special carrying tank cars. A matter-element model was established. The expansion analy-
sis was carried out and the fuzzy Kano model was used to output the importance of the quality elements and extract the
key design elements. Secondly, combined with the data analysis results of the user's needs, the matter-element mathe-
matical representation model of the special carrying tank cars was transformed by the extension transformation method,
and a new product creative model was obtained. Finally, the optimal solution was obtained through the goodness evalua-
tion method. Through the optimized design of the special carrying tank cars, the appearance, safety performance and
functional characteristics were improved. It is proved that the design method combining the integrated fuzzy Kano model
and the extension innovation method can improve the user satisfaction and market competitiveness of the special tanker.
KEY WORDS: special carrying tank car; extension innovation method; fuzzy Kano model; product design
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Tab.3 Analysis and weight of quality elements of special carrying tank cars
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