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Acoustic Noise Characteristics of Inductor According to Magnetic Powder Core Building
Structure for Inverter Application
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Abstract - In power electronics applications which switching frequency is below audible frequency, the acoustic noise and
vibration design of magnetics are as important as the efficiency. In the case of the powder core, which is widely used in
grid-connected inverters, many researches have been progressed in terms of efficiency. However, there are only few research
have been progressed related with acoustic noise and vibrations. In this paper, the Sendust(Fe-Si-Al) powder core material
which has low magnetostriction and low core loss is analyzed in terms of acoustic noise and vibration induced by Maxwell
force and magnetostriction. Three building structures such as, rectangular, toroidal, and oval shape are designed for 4kW
grid-connected inverter, because magnetic properties and the audible noises of the inductor are varied by magnetic core
building structures. The effects of the Maxwell force and magnetostriction behaviors varied with core shapes are analyzed by
finite element method and experiments. In addition, experiment results of the inductor efficiency are presented according to

core building structures.
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Table 1 Properties of soft magnetic core materials for high frequency inductor applications

'Tm Manufacturer | Product name | Composition pﬂkgl::;;;ﬁw Bs [1] | [}Ln;sm] Uc:'lr':?x(;]:;sz CW}E;THP- Il)gﬂc':g‘] Iﬁ::sn Rse'l:cls‘::\ﬁ;s, | Relative Cost
[kW/m3] [mm] [p2-m]

Silicon Steel JFE 10INEX900 | 6.5%S1-Fe 900 18 0.1 180 700 749 01 0.82 Low
Silicon Steel JFE 10INHF 600 6.5%51-Fe 600 1.88 - 140 753 0.1 - Low

Amourphous | Hitachi Metal 2605541 Fe-S1-B 600 1.56 27 63 399 7.18 0.025 13 Medim

Amourphous | Hitachi Metal 260583A Fe-51-B-Cr 800 141 20 17 358 7.29 0.018 12 Medium
Nanocrystalline Vacer lze | Vitroperm 500F [Fe(CuNb)SiB) 15000-150k | 1.2 10 04 600 73 0.02 1.15 High
Fermte Toda Isu PMI2 Mn-Zn 3200 0.52 0.03 8 210 49 Bulk 7x10° Low
Powder Core Changsung MFP Fe-Ni-Mo 26-200 07 [ 10 55 450 7.0~83 Bulk 0.55 [ High

Powder Core Changsung HighFlux Fe-Ma 26-160 15 30 635 500 6.8~7.9 Bulk 0.45 Medium
Powder Core Changsung MegaFlux Fe-S1 26-90 16 <13 200 700 6.5~7.1 Bulk 0.6 Low
Powder Core Changsung Sendust Fe-Si-Al 26-160 0.84 =0 100 500 5.6-6.1 Bulk 0.6 Low
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