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Multi-Disciplinary Optimization System for Link Mechanism Design

Kikuo FUJITA, Shinsuke AKAGI and Satoshi MIKI

In the design process of the products, various aspects should be dealt with concurrently and simultaneously,
since they include a large number of functional disciplines. In this paper, we discuss the multi-disciplinary
design problem of link mechanisms, especially from the viewpoint of multi-disciplinary modeling and
optimization technique for linkage shape synthesis and structural strength design. Based on it, we show a
formulation of such multi-disciplinary design problem, and develop an automated design optimization system
by using object-oriented modeling technique, symbolic programming technique and algebraic programming
language for automated generation of optimization model concerning the above several functional disciplines,
and by using the generalized reduced gradient method as an optimization algorithm. Finally we apply it to the
design of a hydraulic shovel in order to show its effectiveness.

Key Words. Design Engineering, Multi-Disciplinary Optimization, Optimal Design, Modeling, Object-
Orientation, Link Mechanism, Kinematics, Strength, Hydraulic Shovel
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