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Effect of Winding Stress on DC Magnetic Properties of Ring Sample

R 1 BNT PE SE AR AR SET, #0731 W4T N4 % 705-1 (T 243-0435)

Y.Baba
Kanagawa Institute of Industrial Science and Technology, 705-1 Shimo-imaizumi Ebina, Kanagawa 243-0435, Japan

Ring samples are often used for measuring the DC magnetic characteristics of magnetic material. In this
measuring method, stress and strain are induced into a specimen by winding coils on the ring samples. The magnetic
characteristics of the samples might be affected by the inverse-magnetostriction phenomenon, which is caused by
compressive stress on the ring samples. Hence, by using ring sample of a material with a positive magnetostriction
constant, DC magnetic characteristics were measured both with and without the polymer case in order to prevent
winding stress. As a result, it was confirmed that the magnetic characteristics of the ring samples were changed by
the inverse-magnetostrictive effect induced by compressive stress.
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Fig. 1 Winding coil on ring sample
without polymer case (photo).
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Fig. 2 B-H loops (o) with and (=) without
winding stress.
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Fig. 8 Characteristics of maximum magnetic flux
density (Bw and residual magnetic flux
density (B) with varied magnetic fields.
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Fig. 4 Characteristics of squareness ratio (5./Bn)
and coercive force (Hs) with varied
magnetic fields.
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Fig. 5 Characteristics of relative error rate of
maximum magnetic flux density (Bn),
residual magnetic flux density (B,
squareness ratio (B:/ Bn), and coercive
force (Hz) with varied magnetic fields.
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Fig. 6 B-H loops with varied magnetic fields.
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Fig. 7 Characteristics of ratio of increase in
coercive force and increase in magnetic
polarization (4H; /A and relative error
rate of coercive force [ (Hy)], with varied
magnetic fields.
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Fig. 8 Characteristics of residual magnetic
polarization () and coercive force (H) with
varied maximum magnetic polarization.

LUFOSEClE Hey D HSORMHIERY, o AR & E(TEH
WS DY G DTN Hyl NS < Teolz. ZAIUSH LT, FRidié
RO oy 13 I D3I EITC OB I D855 D5 M
KELBRDMENERL, o D3R GEIEE CIEZOHABEE 7>
7.

Jiliids S AT B D I IR 3k ol 2 22 L ST IREOD J-H RO
TEASORFER Figd | BRI 256 L I G5 ORHM:
1 T 2358V B » HERY R E T TR IIERI T N E Do
7o, LTehioC, alBh [l UMD ST L= & &1,
BISIOFE R < JH MROERIHIIF U Th D720,
BN LD e AT V)  ABRA~OPBBERI TSN EE X
5.

4. F&H

1000 g
I 4 with stress

- without stress /f

100 X

Hysteresis loop area (J/m3)
[N

0.1 F /

N R

0.01 0.1 1
Maximum magnetic polarization

(T)

Fig. 9 Characteristics of hysteresis loop
area with varied maximum
magnetic polarization.
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