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Multi-Phase Optimization of Quill Type Machine Structures(1)
(Static Compliance Analysis & Multi-Objective Function Optimization)

YeongWoo Lee*, HwalGyeong Sung**

ABSTRACT

To achieve high precision cutting as well as production capability in the machine tool, it is needed to develop
excellent rigidity statically, dynamically and thermally as well. In order to predict the qualitative behavior of a
machine tool, simultaneous analysis of mechanics and heat transfer is required. Generally, machine tool designers
have solved designing problems based on partial estimation of the specified rigidity. This study clears the
inter-relationship between them, and proposes multi-phase optimization of machine tool structure using a genetic
algorithm. The multi-phase solution method is consists of a series of mechanical design problem. At this first
phase of static design problem, multi-objective optimization for the purpose of minimization of the total weight
and static compliance minimization is solved using the Pareto Genetic Algorithm."”
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Fig. 1 Simulation Model of High-Speed Line Center
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3.2 Pareto Optimal Set
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3.3 Pareto GA for Multi-Optimization
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Fig. 5 Static Analysis Model with 3 type Element
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Table 1 Optimized Results in Static Optimization Step

Before After
Optimization Optimization
Compliance(m/N) 0.317x107 0.381 x 107
Total 9551.80 8277.65
Base 4540.07 4037.18
Weight |Column 3174.61 2690.10
(kg) |Cradle 707.44 620.61
Quill 564.71 364.80
Spindle 564.96 —
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Fig. 6 Weight and Static Compliance Relationship
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