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Heat treatment equipment is based on fundamental manufacturing technology that maximizes
utilization of material properties and ensures a stable and reliable supply of high-performance
components. The principal challenges associated with heat treatment processes include quality
enhancement, maintenance of structural integrity, and improvement of energy efficiency. From the
perspective of quality control, it is essential to maintain a uniform distribution of temperature and gas flow
and to precisely control atmospheric composition in the furnace. Structural integrity requires robust
design strategies to mitigate thermal stress and creep deformation under high-temperature operating
conditions. To address these challenges, our company utilizes advanced numerical analysis
methodologies, such as the computational fluid dynamics (CFD) for coupled heat transfer and gas flow
simulation and the finite element method (FEM) for thermo-mechanical and creep analysis, as an
effective and systematic approach. This report presents several application examples of numerical
simulations that contribute to the optimization of furnace design and operating conditions and lead to
improved performance and reliability of heat treatment equipment.
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Structure of heating chamber in a
carburizing furnace
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Damage to agitation fan
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Thermal impact on fan during
workpiece loading
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Distribution of stresses on fan
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AllFit Series: Continuous Furnace Type
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Schematic diagram of a continuous furnace
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Distribution of steam concentration
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