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MSC-Based Heat Treatment Process Optimization Technology Contributing to Promotion of Carbon Neutrality
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The amount of energy consumed in heat treatment processing, such as metal and ceramic sintering and resin hardening, is the highest in the
manufacturing industry, accounting for 25% of all energy. In many cases, heat treatment conditions are established with large margins for temperature
and processing times based on empirical rules, requiring technology that optimizes such variables to reduce power consumption.

To address this issue, Toshiba Corporation has developed heat treatment process optimization technology. Using a master curve (MSC) that
formulates the progress of chemical reactions allows them to be visualized, and furthermore, linked to thermo-fluid analysis to derive appropriate

conditions. When applied to silicon nitride (Si;N4) bearing ball products, we successfully reduced heat treatment time by 32% and power consumption

by 25%.
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Process of deriving appropriate heat treatment conditions
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Overview of reaction progress formulation
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Example of visualization and optimization of reaction progress
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Derivation of appropriate conditions by coupled analysis of chemical
reaction rate and thermal fluid
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Effects of optimizing heat treatment process
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