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Properties of Pure Iron Plate and Sheet for Magnetic

Shield Use, “EFE”

Masatoshi Shinozaki, Takashi Ono, Hiroshi Hujino, Makoto Saeki, Osamvu Tanigawa, Jun-ichi Mano
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Fig. 1 Manufacturing processes of EFE plate and sheet
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Table 1 Typical examples of magnetic properties of EFE plates and sheets
. Magnetic flux density (T)*
Classification Grade Specimen T]}:ckness Lmax Hc*2(Oe) Test .
mm} B, B B; B, Bus method:
EFE-1R | as rolled 100 0.25 0.58 0.78 1.06 1.63 3 400 2.50 0]
Hot-rolled plate 13 1.5 1.38 1.45 1.51 1.63| 12500 0.45 ®
EFE-1A | as annealed 26 1.13 1.38 1.45 1.50 1.61 12 300 0.48 [©)
78 0.98 1.40 1.47 1.53 1.66 11 500 .53 D
4.0 0.08 0.29 0.54 0.89 1.58 — — @
EFE-2R. | as rolled 6.4 0.07 0.18 0.34 0.62 1.56 — — [©)]
8.0 0.07 0.17 0.29 0.43 1.55 — —_ @
Hot-rolled shest 4.0 0.64 1.06 1.29 1.42 1.58] 690 | 0.23 @
4.0 1.16 1.33 1.38 1.43 1,57 12 900 0.38 (@)
EFE-2A | as annealed 6.4 1,40 1.47 1.50 1.54 1.68 15700 0.13 @
8.0 1,38 1.45 1.48 1.54 1.65 15500 0.14 @
8.0 1.08 1.35 1.45 1.53 1.67 15100 0.37 &
1.2 0.69 1.27 1.42 1,50 1.61 7 400 0.77
Cold-rolled sheet EFE-3A | as annealed @
1.6 0.86 1.31 1.42 1.50 1.63 8 560 0.70 6)]
JIS C 2504 SUYP ¢ 7;0.80 =1.10 =1.25 =1.3% =1.55 — =0.80 o
SUYP 1 =0.50 =1.00 =1.20 =1.35 =z1.55 — =1.00 D)
Ref SUYP 2 =20.20 =075 =1.10 z=1.30 =1.5% — =1.30 6D)]
elerence SUYP 3 >0.10 =0.40 =0.80 =1.10 =1.50 | — <1.80 @
JIS C 2531 PB Permalloy — — — =1.40 230000 =0.2
(B12.5)
#1 B, By By, Bs and Bz mean the symbols showing the magnetic flux densities at the magnetic field intensity of 1 Qe (79.6 Afm),

2 Qe (159.2 Ajm), 3 Ue (238.8 A/m), 5Oe (398 A/m) and 25 Oe (1,990 Afm), respectively.

%2 B=15(T)(PB: H=12.50e)
*: (D: Ring method I JIS C 2504 { 45%x 33¢x¢)

(®: Ring method II (1007 x 50%xt)

Table 2 Typical examples for chemical composition of EFE

(wt. %)
Grade c Si Mn P S
EFE-1 0.004 tr 0.05 0.003 0.003
EFE-2 0.003 tr 0.17 0.006 0.004
EFE-3 0.002 tr 0.18 0.013 0.008

H=10000 A/m OB BT 5, ABORAC I 2REEROK
SETT 0T, FES (W %) ORBIKRRTEREShD, Thh
B, SAB pUNEV G SEVBEBREEEAESTES LItk o, EFE
EREToEMEL TV S,
T4B=0.3C+40.032 8i+0.075 Mn+0.033 Cr4+0.075 Mo+
0.016 Cu+0.068 Al4+0.7N
BSREYECEMEL S A MBS E S h, ok, BUE
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3 OBRIKE o F% Table 3 iR,

EFE-2R % } ¢ EFE-3AD (3#k#, EFE-2A {EEHROSL Y
HL, WFh gy Bl AFv. EalFEmTSTR TS,
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(@: Epstein method JIS C 2550 (30% x 280" x1}

(Method @ leads to lower values than methods (D and &)

Table 3 Typical examples for mechanical properties in EFE

1~3
Thickness Ys TS El
Grade (om) | (Nfmm?) | (Nfmm®) | (%)

25 137 245 53

EFE-1A%!
75 157 265 52
4.0 186 294 52
EFE-2R*2 6.4 167 284 b4
B.O 176 274 53
4.0 137 235 44
EFE-2A%* . 137 216 54
8.0 137 235 63
1.2 157 284 45
EFE-3AD*2 1.5 186 284 44
1.6 127 245 46

#1 Test piece : JIS No. 4. (transverse direction}
*2  Test piece : JIS No. 5. (transverse direction)

#c4s, EFE-3AD 03 v 2 7 4 — FEFIX1LOBELAZVLH, &
AEEOCFEHOFTETHD,
MESABMED L 5 AHERE OO EoBa, fTHIEAR
ELRaATEENEEN, 2075 vAkpEthiE, Phote
eRETL e, SvoFnFvIbpaalnh, MERELL V.
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Photo 1 Microstructure and metal flow at the punched hole
in EFE-3AD
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Fig. 2 Effect of flattening en DC magnetization in EFE-2A
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Fig. 3 Effect of stress-relief-annealing temperature on DC
magnetization in EFE-2A
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Fig. 4 Magnetizing property ultra-low temperature in EFE-ZA
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