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Application of Optimization Techniques to Automate
the Structural Design of Automotive Press Dies
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Aiming for more advanced automation in the design of press dies, machine learning and optimization
techniques were applied. The process incorporates similar model selection from historical design data,
multi-objective optimization for component arrangement, and single-objective optimization for detailed
component design, enabling enhanced efficiency and superior design quality.
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Fig.1 Four Stages of Press Die Design Efficiency Improvement
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Fig.2 Manufacturing Process of Automotive Outer Panels
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Fig.3 Primary Components for the Press Die Trimming Process
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Fig.4 Relationship Between the Design Flow and
Optimized Design
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Fig.5 Typical Variations of the Press Die Component: “Cam”
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Fig.6 Outline of the Similar-Type Auto-Selection Algorithm
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Fig.7 Results of Automatic Similarity-Based Selection for “Cam”
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Fig8. Principal Structural Units of the Press Die Component: “Pad”
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Fig.9 Single-Objective Optimization Results for Principal
Structural Units
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Fig.10 Multi-Objective Optimization Results for Principal
Structural Units
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Fig.11 Cluster Analysis of Pareto Solutions
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Fig.12 Design Labor Efficiency Effect of Optimized
Automated Design for “Pad”
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Fig.13 Description of the Press Die Structural Component:
“Cutting Steel”
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Fig.14 Design Flow Before and After Refinement of
“Cutting Steel”
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Fig.15 Results of Single-Objective Optimization of Bolt
Hole Layout
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Automated Design for “Cutting Steel”
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