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Coupling Analysis of Product Family Design Based on Axiomatic Design
and Modular Incidence Matrix

CHENG Xianfu QIU Haoyang WAN Liyun WANG Haolun
School of Mechatronics & Vehicle Engineering, East China Jiaotong University, Nanchang, 330013

Abstract: For the coupling problems of product family design, the similarities and differences of
design coupling between product family and single product were analyzed and compared, and a method
of analyzing and disposing coupling design for product family was presented based on axiomatic design
and modular incidence matrix. The axiomatic design theory was utilized as framework to analyze and
classify functional requirements. The corresponding relationships among customer’s demands, func-
tions, components and design parameters of product platform were analyzed, and the influences of
adaptive design parameters were considered to be divided into two categories to identify commonality
and differences of product family. This may weaken design coupling from strategic level of platform
plan. In the view of platform operation level, according to comprehensive correlation degree among
design parameters, any modules were generated by clustering reconstruction with less dependent de-
gree in design structure matrix. The change propagation of design parameters were analyzed, and
modular incidence matrix was established. Then from the coupling inside modules, and among design
parameters with different modules, the detailed analyzing and disposing method was given. Finally,
an example of electro-hydraulic disc brake was provided to illustrate the analysis and disposal proces-
ses on the proposed method.

Key words: product family design; coupling analysis; axiomatic design; modular incidence ma-
trix; disc brake
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Fig.1 Typology of adaptive product family and

corresponding correlation
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