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Microstructural Control and Performance Evaluation of Hydrogen Reduction
Technology in the Preparation of Metallic Chromium
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Sichuan Yinhe Chemical Co., Ltd., Mianyang, Sichuan 622650

Abstract : Metallic chromium is widely used in metallurgy, chemical engineering, and aerospace due to its
excellent corrosion resistance, high hardness, and stability. However, traditional preparation processes
suffer from high energy consumption and severe pollution, making them difficult to meet the demands
of green development. Hydrogen reduction technology, with its advantages of cleanliness, efficiency,
and low carbon emissions, has emerged as an important method for producing high—purity metallic
chromium. By regulating the temperature, atmosphere, and reaction kinetics during the reduction
process, it is possible to effectively influence grain size, porosity, and defect types, thereby determining
the material's mechanical, chemical, and physical properties. A systematic evaluation of the correlation
between microstructure and performance not only aids in optimizing process parameters but also
provides scientific support for the expanded application of high—performance metallic materials.

Keywords : metallic chromium; hydrogen reduction; microstructural control; performance evaluation;
process optimization
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