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Corrosion Pattern of a Steel Surface in a Strong Magnetic Field
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In recent years high temperature superconducting materials and the refrigerating machine technology have advanced
s0 extensively, that the helium free superconducting magnet can provide strong magnetic fields of about 10 T easily.
Magnetic substances in a strong magnetic field is expected to produce a high gradient magnetic field near their surfaces.
A study has been made on the magnetic field effect on the behavior of oxygen and water near a steel surface submerged
in water in strong magnetic ficld. We have found differences in corrosion of the steel surface along the gradient mag-
netic field, and the shape change of water surface has been observed. Further, the relation between the corrosion pattern
and magnetic field gradient has been made clear from the analysis of the magnetic field distribution around the steel,

L& U &

R R AR R SIS M AR A L e NMR-CT (%
BigeiE) ® MRI (EAESBHER FodTinEm
EENTWDE, & LRERERSE LSESCRERERE
BERLE LEMEE SR L2oh 5, HE W
BN REBEBEMHAE L {HEEL, BB
BERRAY O L7 T R E SRR E SRRV B R
Ehl. TORE, HENKOBREERT0TEED
BHRPEBERICHATEDL L a3t o, Ll T,
BEETCREMERETHIBHR RO E TH S
R L TR TERWEONLHE, HEMr b Z 0
BEMREBBICMHETEDZ L5 1T ote. £ THR
WHE RN Z 0L S S E ST 2 R
SRR EEREEOLS2ELORAMRHELI LT
D, BEHIET OBRESLKE LIRS ROWE
AR PR ER 2O TE IR
A hiT, BEBTOBSERIG AT DHpHR

E-mail: satoa@@elec.shonan-it.ac.jp

OWT L RS ZMERLZENLTND,

—k. MBS TREETEIMNEE LLIES, #
HOABHEBE L EANT. RALBERRL 0oL
T 5 MR T B AN BRI ATRR R OBIEE Rz
P SBEEORY PHE LB ERER TR
ST FEARER 2 L UURIE OB IRE L e A
ERRH LU, o2 CiR—ARBREE TR 2k
BRBUPT AL, SER, MRS ORMEICEHND Eh LR
BORBYSPHAMEOS 2 HANROBRELHEL, 20
Serh Lie Rt o0 0 238 B O RIS IS SR AL
b3l onTihAS,

2.2 B OF &

FE &R A e SRS R R R E e R OHE
WRLUMEEESHOTHD, HERBEERLIORT
—THRIZHERE 155 em, EX 428 cm ¢, FBAEE 180
em, FES550em THY, BRABMBHE T OWBERE
RUETHL, BRARBIRYE 4T ORMAEER[OR
T EHREESdm K& 266em Tho k. Fig 1
REESEIEEESFHRDICHRD, 2Rb% s Bl

—_——



e W

Water circulation
o

¥~ Vessel

Superconducting magnet

Fig.1 Experimental set-up for observing the corrosion pat-

tern in the superconducting magnet.
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Fig. 2 Distribution of the magnetic field along the bore axis
of superconducting magnet.
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Fig.3 Magnetic force near the steel cylinder in a vessel
under a uniform magnetic fields,
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Fig.4 Contour line map of magnetic flux density near the
steel cylinder surface (Applied magnetic field: 3 T).
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Fig. 5 Magnetic flux density for the direction of the vertical
and horizontal axes from the surface of a steel cylin-
der,
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Fig. 6 Contour line map of magnetic flux density near the
right circular cone (Applied magnetic field: 3 T).
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Fig. 7 Magnetic flux density for the direction of the vertical
and horizontal axes from the surface of a right circu-
lar cone.
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Fig. 8 Corrosion patterns of steel cylinder of (a) lateral sur-
face (horizontal magnet, B =35 T, 8 =25°C), (b) up-
per surface (vertical magnet, B =3 T, 8 =25"C), (c)
lateral surface (8 =3 T, 6§ =25°C) and (d) any sur-
face (B=0T, §=25°C).
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Fig.9 Corrosion patterns of (a), (b) steel ball (B =4 T, §=25°C) and (c) a right circuiar cone (B =3 T, 0 =25°C}.
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Fig. 10 Surface profile of water near the steel cylinder under a strong magnetic field (8 =5 T).
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