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Framework of a CAD Systern to Support Design Process Modeling of
Mechanical Products

Hong, J. W.* and Lee, K. W**

ABSTRACT

Current CAD systems are good enough to be used as a tool to manipulate three-dimensional shapes.
This is a very important capability to be owned by a design tool because a major pottion of designers’
activities is spent on the shape manipulation in the design detailing process. However, the whole design
process involves a lot more than the shape manipulation. Currently, these remaining tasks, mostly logical
reasoning process for the function realization together with structure decomposition in the top-down
manner, are processed in the designer's brain. To support the top-down functional design process of a
mechanical product, a system integrating the functional, structural and geometrical aspects of a product
desigu in a unified environment is presented. Using this system, a designer can perform function decom-
position, structure decomposition, and geometry detailing, and function verification activities in parallel
and the whole design process is modeled resultantly. Once the whole design process is modeled, any
redesign task can be automatically performed with the verification of the desired functions.

Key words : Top-down design, Functional design, Design process modeling, Dimensioning strategy
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Fig. 16, Example of the function verification (function real-
ization by functions).
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Fig. 17. Example of the function verification (function teal-

ization by geometry).
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Flg. 18. Geometric layout and structure decoraposition.
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Fig. 19. Determination of the abstract geometry of sub-
assembly.



714 AE<) A AAE #Avk 318k A 219 CAD A)2xie) 7l 369

B TR
Fig. 20, Dimensioning of housing.
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Fig. 21, Dimensioning of power transmission system with
respect 1o fixed housing & revolute joints geometry.

Fig. 22. Verification result of the ‘reduce angular velocity’
function.
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Fig, 23. Verification result of the ‘transmit constant power’
function.
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Fig. 24. Verification result of the ‘check intererence’ function.
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Fig. 25. Modification result of the abstract geometry of gear
box product.

Fig. 26. Verification result of the ‘power transmission sys-
tem' subassembly’s functions.
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