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Abstract : Die and mould steel is a core foundational material for high-end equipment manufacturing, supporting the form-
ing production of various manufacturing industry chains, including automotive, aviation, aerospace, electronics, medical
devices, and general machinery. China has already become the world’ s largest manufacturer and market of dies and
moulds, and has achieved self-sufficiency in all categories of die and mould steel, transitioning from scale-driven expan-
sion to high-quality development. This paper systematically reviews the progress in research and industrialization of the
three major categories—hot-work, plastic mould, and cold-work die and mould steels—covering alloy design, processing
technologies, heat treatment regulation, surface treatment and modification, service failure mechanisms, and innovative
preparation processes. It identifies shortcomings in microstructural uniformity, consistency, and stability; innovative ma-
terial design; surface strengthening treatment; and digital-intelligent R&D and production. Furthermore, it proposes that
future efforts should focus on: Al-driven digital-intelligent R&D and whole-process intelligent production control; upgrad-
ing of short-process, high-uniformity advanced metallurgical manufacturing technologies; development of integrated com-
posite strengthening techniques that are compatible with the base material ; improvement of service failure mechanisms and
full-life-cycle evaluation systems; and establishment of an industry-level big-data and intelligent service platform for die
and mould steels. These measures are intended to accelerate China’ s transformation from a major producer into a global
powerhouse in die and mould steel.
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Table 1 Grades and characteristics of common hot—work die steels
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Fig. 1 Effects of nanoparticle addition on the (a) room—temperature tensile properties, (b) impact toughness, (c) fracture strain of

high—chromium die steel, and (d) the mechanism of microstructure optimization
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temperature thermal stability
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Fig. 3 Surface morphology of polished specimens with various microstructures in 1. 2738 pre—hardened plastic mould steel : (a) tem-
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Table 3 Grades and characteristics of common cold—work die steels
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Fig. 4 Carbide distribution characteristics in annealed microstructures of M3 steel prepared by different processes (longitudinal sec-

tion) : (a)-(c) spray—formed, (d)—(f) electroslag-remelted, and (g)—(i) powder—metallurgy M3 steel, showing carbide distribu-

tions at the edge, mid-radius (1/2 radius ) , and center, respectively
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Fig. 5 Carbide distribution characteristics of annealed DC53 steel prepared by different processes: (a) = (¢) electroslag remelting,

(d) - (f) spray forming
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