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Abstract

High magnetic induction-oriented silicon steel is the “chip” in high-end equipment fields such as power and new energy. The
precision control of parameters like temperature, atmosphere, and tension during the annealing process directly determines the
product’s magnetic permeability and iron loss performance. Traditional PID control features fixed parameters and weak anti-
interference capability, failing to meet the nonlinear and large-lag characteristics required for the annealing process, resulting in poor
product performance consistency. This paper proposes an improved PID algorithm integrating fuzzy logic and parameter self-tuning,
enabling dynamic adjustment of proportional (Kp), integral (Ki), and derivative (Kd) parameters based on real-time identification of
the annealing process stages (heating, holding, cooling). Simulation and industrial tests demonstrate that this algorithm reduces the
annealing temperature fluctuation range from +5°C to £1.2°C, improves hydrogen partial pressure control accuracy by 32%, increases
average magnetic permeability by 11.7%, and reduces iron loss by 9.3%. The study provides an efficient and stable automated
control solution for the annealing process of high magnetic induction-oriented silicon steel, promoting the localization and intelligent
development of high-end silicon steel production.
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