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FUNCTION TOLERANCE THEORY IN
INCREMENTAL GROWTH DESIGN

YANG Bo' YANG Tao® ZE Xiangbo'
(1. School of Mechanical Engineering,
Jinan University, Jinan 250022;

2. Singapore Technologies Dynamics Pte Ltd.,
Singapore 051627 )

Abstract: The evolutionary tolerance design strategy and its

characteristics are studied based on the automation technology
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in the product structure design. And a function tolerance
design theory in the process of the product growth design is put
forward, to guarantee a successful transformation from the
functional requirement to geometry constraints between parts,
and to dimension constraints finally. A mathematical model
with a correlated sensitivity function between the cost and the
tolerance is built up, in which the design cost, the
manufacturing cost, the usage cost, and the depreciation cost of
the product are regarded as the control constraint of the
tolerance allocation, and with the consideration of these costs, a
multifactor-cost function to express the quality loss of the
product is applied into the model. In the mathematical model,
the minimum cost is used as the objective function, a
reasonable process capability index, the assembly function, and
the assembly quality, are taken as the constraints, while the
the ob-

depreciation cost 1in

jective function is expressed as the discount rate - terminology
in the economics. Thus, the allocation of the dimension
tolerance considering the function and the cost in the whole
lifetime of the product is realized. Finally, a design example is
used to demonstrate the successful application of the
proposed function tolerance theory in the incremental growth
design of the product.
Key words: Function tolerance theory

Incremental growth design

Functional structure design

Tolerance allocation Full life cycle design
e Wi, %, 1968 4RI A, WL, EIHER. EERFF TR
wEE . JFATIRE. PDM 4.
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(b5 72 1)

Abstract: According to the limit to the application of the
traditional pump CAD software, the impeller meridian
streamline is to be fitted by using Bezier curve. The dispersed
points on pump blade are obtained according to the meridian
streamline, distribution of blade angle and differential equation
of blade. An NURBS surface iteration method is introduced,
and the surface can be adjusted by adjusting the reference
points of the meridian streamline and the distribution of the
blade angle. The relation between the numerical model of pump
blade and the pump design parameters is built, so the clipping

drawing of the pump impeller is unnecessary when designing

the impeller, and the parameterized design of blade is achieved.
The pump theory is further enriched. The example indicates that
the numerical model of pump blade is rational, and it is of great
value both in theory and in engineering practice.
Key words: CAD TIteration

Numerical model of pump blade

NURBS surface
fEEREINY: kAL, 55, 1977 A, Wid, Y. EZAFRANIK
WL B PERERTE, AR 10 5
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