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Research on product design method with design scheme tree and knowledge base

CHEN Bo-Yang , HU Xiao-Bing , DENG Xi
(College of Mechanical Engineering, Sichuan university, Chengdu 610065, China)

Abstract: In view of the limitations in the process of assembling the conceptual model according to the
the designer’s experience in the current product design system, a product design method based on design
scheme tree and knowledge base is proposed. The formulae, experience, optimization principles and oth-
er information in the design process are stored in the knowledge base in which the structure is the tree
with the product attributes as its nodes. The product conceptual design and parts’ detailed design are
combined, and the product components are screened and designed while the principles are arranged. The
tree structure is adopted and the product attribute is taken as the node to generate the design tree. Then
the ideal solution method based on analytic hierarchy process is used to rank the alternatives, which in-
creases the diversity of alternative schemes and reduces the cost of the product while obtaining the opti-
mal solution. Taking the design of the hoist as an example, the reliability and practicability of the algo-
rithm are verified
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Tab. 2 Attribute structure
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Tab. 4 Parameter classification
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Tab. 5 Formula of wire rope selection
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Tab. 9 Technical index system of scheme of hoist. o —2 -1 —2 -1 —1 —2
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(b) The design system based on tree structure
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Tab. 10  Scheme comparison
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/mm wm/kg H/kg kg

1 28 986 287 180 135 1120 29.5

T2 26 913.2 60.7 140 103 1100 29.5
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