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Surface feature—driven automatic cooling channel generation method for

hot stamping dies
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Abstract: To address the problems of excessive reliance on manual experience, low efficiency, and difficulty in
balancing surface conformity and manufacturability in the design of cooling channels for hot stamping dies, an
automatic cooling channel generation method based on surface features is proposed. The method utilizes the finite
element mesh of the die surface as the geometric foundation, constructs equally spaced cross—sections along the
channel main direction, and extracts feature points from these cross—sections to generate the channel centerline. To
meet the constraint on segment number and reduce the complexity of the centerline, a simplification algorithm based
on progressive fitting and angle threshold filtering is proposed to automatically optimize and adjust the structure of
the centerline. Case studies on typical hot stamping dies demonstrate that the generated cooling channel paths exhibit
good performance in terms of channel spacing, surface conformity, and distribution along the forming surface. The
channel spacing qualification rate remains at a high level, and the generated paths are simple, continuous, and have

a reasonable number of segments, meeting practical machining requirements. The results indicate that the proposed
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method can effectively improve the efficiency of cooling channel design with minimal manual intervention.

Key words: hot stamping; dies ; cooling systems ; computer aided design
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Fig.1 Schematic of cooling channel cross—section
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Fig.3 Aggregated cross—section points
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Fig.4 Result of cross—section offset
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Fig.5 Corner point extraction result of cross—section
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Fig.7 Extracted feature points of channel
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Fig.9 Generated cooling channel centerlines
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Tab.1 Statistical analysis of cooling channel spacing
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Tab.2 Statistical analysis of cooling channel

simulation results
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Fig.12 Comparison of simulation results between automatically generated and manually designed cooling channels
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