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Robust Optimization of the Powder
Composition for the Core of Thin and
High Current Inductors

Ming-Te Cheng and Jyh-Cheng Yu

Department of Mechanical and Automation Engineering
National Kaohsiung First University of Science and
Technology

Abstract

Current package designs of the iron core of
inductors are mostly of open types. However, the
coil exposure of open package design causes
various distributions of magnetic lines of force
and low saturation currents. Closed package
designs of inductors have the features of lower
resistance, higher inductance, and higher
allowable current. Many inductor industries aim
to develop closed inductors. Closed inductors
apply integrated molding of coils and powders at
one time instead of conventional powder sintering.
This paper addresses the optimum mixture design
of metallic and adhesion powders for the iron core
of closed inductors. The study applies Taguchi’s
experimental designs to analyze the effects of the
mixture proportions on the inductance quality, the
heat rating current and the saturation current.
Pareto optimization is applied to solve for the
multi-objective problem. An Utopian optimum is
derived at the end of the searching process. The
optimum design is verified from a test production
run and compared with the initial design. The
deviation of the mean inductance of the optimum
design is reduced from 7.2% to 0.9%, which
increases the yield rate by 11%. The heat rating
current increases 13%, and the saturation current
increases 55%. The study verified the proposed
design strategy.

Keywords: Taguchi’s method, Pareto Optimum,
Non-dominated solution, Inductor,
Multi- objective optimization
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