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Development of Permendur with Surface Coating
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Shujiroh Uesaka
e ARt The effects of the coating fluid and conditions used to form a MgO film on

Kazuya Fujii Permendur alloy on the electrical insulation, adhesion resistance following
magnetic annealing, and the soft magnetic properties of the coated specimen
were investigated. The coating fluid was a slurry containing Mg(OH)2 powder, and
MgO films were produced by heating and dehydrating at 450 °C. The coated films
were found to exhibit high surface resistivity and adhesion resistance. Using a
roll-to-roll process, a Permendur plate with a width of 245 mm and a thickness of
0.1 mm was coated with a MgO film, and it was confirmed that the soft magnetic

properties of the original alloy did not deteriorate.
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Development of Permendur with Surface Coating
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(3) Magnetic annealing (@) Evaluation
Lift Lift

Surface pressure on strip: 1,000 Pa T T
| [ |

Dropped strip

With MgO film / \Alumina plate

50 mmx | | 40 mmx Without MgO film With MgO film No adherence Adherence
50 mm 50 mm (2 stacked Permendur strips) (2 strips stacked)
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m Procedure for evaluating adhesion resistance
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Temperature (°C)

Mg (OH), #5K D TG-DSC AIERER
m TG-DSC measurement results for Mg(OH), powder

Solid powder Results for coating fluid
MgO Since MgO powder becomes hydrated and gelated, it cannot be used in a coating fluid
MgCO, Since the MgCOs particle size is coarse (about 0.5 um), it cannot be used to form a MgO film with a thickness of 0.1 um.
Mg (OH) » Produces a stable dispersion of fine particles with a size of 0.1 um or less in water.
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Baking
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HIED XRD R N (I 0.75 pm)

m XRD spectrum of coating film (thickness 0.75 pm)
on Permendur
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Surface resistivity (Q)
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MgO thickness (um)
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Relationship between surface resistivity and film
thickness (up to 0.75 um)

Thickness

(um) STEM Image o Mg

Fe Co \Y
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0.75
MgO BEDMTE STEM &

m Cross-sectional STEM images of MgO films with different thicknesses
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Dropped strip
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T, MgOHhDOMg 3 id T L E# W EEZoN 5, 2D
TEDS, MRS ICFeCoM 2383 2 L IRBXIC &
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Wi EF Gl TESRLEZLND,
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E8IIMgOEE D, LICEIFE/XN— AT 21—l D
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£
@
= —— With MgO film
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5
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Magnetic field, H (A/m)

MgO &% 0, MgO BB L/X— X > ¥ 1 — L0 B-H g

B-H curve for Permendur with and without MgO film
(film thickness 0.75 pym)

THEEMEHIROAN S (a)MgO D (B 0.75 um), (b)MgO L
Photograph of adherence resistance test (a) with MgO film (thickness 0.75 pm), (b) without MgO film
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BZNMLTEATE D, BREGEESHERSIATH
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MgOEDBEEIC LD WHHLL 2w L Z2 MR L2,
BL 2, MgOMA b T WH/MS WIS 2, 21T,
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DA D KR PEA DA, EM OERILER
DWADE D132 HFEMIEED TIE AR,

BRI, EaA V2 &S H L BONBIEE A2 K9
AT EIE0.75 pmOMgO#E I & b Kl iZ 5B
ERLT0S.F 7, aANVMTHRIEMEIIE>9Ix10°
QOELWMBENE, MEEEZHT 5L 2MHERFA
TH 5.0 EH o, BRI, MEEEZA L, Kk
SRREICEN =X Y 2 — D af N % ERT]

Bl 2 LB HIETE 2,

MgO D, MgO BfEL/\—X YY1 —LOBERES

ESakd
1EI WA DC magnetic properties for permendur with and without
MgO film
He (A/m) Hm B, (T)
With MgO film 40.2 19,000 2.28
Without MgO film 41.3 18,000 2.27

BEEN Vo EED, MgOBEEL/t— XY Ya—LoOkEW
DREME

11X Representative iron loss for Permendur with and without
MgO film (film thickness 0.75 pm)

Woaosso (W/kg)

Woao/400 (W/kg)

Waor1000 (W/Kg)

With MgO film

2.3

231

74.0

Without MgO film

2.4

24.6

79.4
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HEITLOAREE
m Photograph of prototype coil (film thickness 0.75 pm)
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