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Rapid prototyping technology of stamping dies and its
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Abstract

Rapid manufacturing technology of stamping dies realizes complex structure, high precision and lightweight manufacturing through
additive manufacturing process, significantly improving the efficiency of development in the fields of automobiles, medical and
aerospace. This paper optimizes the process parameters of SLM, WAAM and other processes, proposes a multiparameter synergistic
model and lattice topology design, making the size tolerance of the molded parts reach £0.05 mm, the surface roughness Ra
reduced to 1.6 um, and the benefits of weight reduction by 37% are verified through the case of hot stamping dies. Digital modeling
a parametric design library and multi-physical field simulation, shortening the development cycle by more than 50%. Economic
analysis shows that the unit cost is better traditional processes when the production exceeds 5000 pieces, but the initial material
cost is high; Environmental assessment shows that the carbon emission of AM process is .3 times that of traditional process, and
the weight reduction can offset 35% carbon footprint. The technology promotion is facing challenges such as insufficient process
stability, material cost and lack of standards, which need to be broken through by intelligent process optimization and gradient
functional material development.
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