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Product Design Method Integrating AHP/QFD/AD

ZHOU Sheng-xiang, ZHENG Feng
(Qilu University of Technology, Jinan 250353, China)

ABSTRACT: The work aims to improve the product design method flow in view of the product design mode driven by
user demand, so as to understand user demand more effectively, and improve product design efficiency and quality. Ana-
lytic hierarchy process was used to determine the weight of user demand, input the user demand and weight into the house
of quality, make quantitative evaluation on the correlation between user demand and design demand, build the correlation
matrix between user demand and design demand, determine the importance of each design demand, complete the trans-
formation from user demand to design demand, define the functional domain with the relatively important design demand,
conduct the mapping between functional domain and physical domain and use independence axiom and information axiom
to analyze design parameters and evaluate design schemes. A product design method integrating analytic hierarchy proc-
ess, quality function deployment and axiomatic design is constructed. The weight of user demand is analyzed more accu-
rately, and the follow-up process of quality function deployment is improved. The application of the method is verified by
the case of conceptual design of chestnut harvester. The application results show that the method can effectively guide
product design process and improve product design efficiency.

KEY WORDS: product design method; quality function deployment; analytic hierarchy process; axiomatic design
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Hierarchical structure of user demands
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Tab.2 User demand weight of chestnut harvester

Tk Cl11 C12 C13 Cl4 C15 C21 C22 C23 C31 C32 C33 C34 C41 C42
X  0.197 0.141 0.042 0.045 0.090 0.097 0.097 0.032 0.047 0.108 0.047 0.022 0.018 0.018
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Tab.4 Matrix of relevance between user demand and design demand

DI D2 D3 D4 F Pk
DIl  DI2 DI3 DI4 D21 D22 D31 D32 D4l D42 D43 &
Cll © 0.197
cI12 © 0.141
c1 c13 © O 0.042
cl4 © 0.045
Cls o) 0.090
c21 o 0.097
2 22 o) 0.097
C23 © 0.032
c31 A © 0.047
C32 O O O O A O 0.108
S © 0.047
C34 A A A A O 0.022
o o © 0.018
42 © 0.018
Witk

W 0.164 0.208 0.089 0.087 0.107 0.075 0.075 0.086 0.044 0.028 0.037
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Tab.5 Comparison between functional requirements and
design parameters
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Fig.2 Design effect of chestnut harvester
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