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Development of Coated Steel Sheet with High Permeability
and Tensile Strength

Synopsis :

Tsunetoshi Suzaki, Kentaro Hirata, Takashi Matsumoto

Steel sheets used in structural components of electrical must expected to exhibit both high strength and high permeability for magnetic

shielding from terrestrial magnetic fields. This paper first describes a laboratory investigation into the effects of different chemical compo-

sitions and manufacturing conditions on permeability and yield stress in extra low carbon steel sheets. It also investigates other properties

of manufactured trial steel sheet. The laboratory investigation revealed that the carbon and nitrogen content, the ferrite grain size and

the applied strain after annealing all affected the permeability. It further revealed that an adequate way to achieve high permeability and

high strength was the addition of solid solution strengthening elements, control of interstitial element content, and minimizing the applied

strain. Trial steel sheet exhibited a high strength of 490MPa grade as well as high permeability of shielding terrestrial magnetic fields.
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Table 1  Chemical compositions of steels used. (mass%)

C Si Mn P N
. 0.3~ 1.0~ 0.06~
A series 0.003 07 15 0.10 0.002
. 0.001~ 0.002~
B series 0,007 0.65 11 0.08 0,005

L, M&EmIbIt#EE LTS, MnB L UOPRZZ{Ls
720 —7Ji, BY VU —XTIE, 0.65mass%Si-1.1mass%Mn-
0.08mass%P#i % AW 55 & L, CiE%10~70ppm, N
% 20~50ppm D i TEIL ¥ 7,

LM 1T B2 R TE IS, 12007 12 TR
Bk 2 TV, FOBBMMIEEL L 7. BMTEETIE
1250 CITE L, +—A 7+ 4 MiERD920T 2T
FUEEE AT 221212, iﬂi_%ﬁl DAY B E LT
680TC x 36ksfrHF L7222 2 L 72

45 N7 BRI % WFH Lf:fé:i:, HIEHE10~60%12 T
WHEE 2 17V, JEHERESE 2 B L 72 2080 2 - JIRE Y
BB 21T o 720 15 S N2 BEBIIE L s U TV E
B L L RT — IR Z AT 72,

22 EBFE

PR E L OB IR MR X OBARE 2 WA L 72,
GIERAERE I 71 & D $REL L 72 JIS5 5 il & H »
T, W CEHE—E (3.3x1073/s) THEML 7=
PSR L LTRSS (1ox) %, JIS C 2504125CHR

DY) v 7 IRABER (033 x45mm) Z W TillE L7z,
F72, GEMBIITDHOBEFLHEBIZEL, YTk
&) 7254 MuEERIE L.

3. XBHERBLUEE

31 EHMEICRIFITHERT
311 7171 MRS LVEBRBIETEOHE

2500
@,0:0.3Si-1.0Mn-0.06P o
¢,$:0.35i-1.5Mn-0.1P
2000 - | A, A :0.55i-1.5Mn-0.08P
m,0:0.7Si-1.5Mn-0.08P
1500 |
8 open : BESIFS
3 Looo L solid : 1% F& HEHER)
p/ (]
500 - “/r_“,,q/%/
a
O 1 1 1
10 30 50 70 90
774 M (um)
BT uoplcKIZT 7254 MAEBLOWEEEDEE

Fig.1 Effect of ferrite grain size and temper rolhng on perme-
ability in A series steels.
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Fig.2 Change of permeability on temper rolling reduction.

FRRDORREG5 L LTLRT —@RAZEIT 5 h
bo ZIT, sl RIEFTVNT — @O EEZ P
L72RREZRIBITRT . LR —lloa, 1%
MOREMNGLLAETY, 1o TIEEEEEZ

1600
HEEAHA 10.7mass%Si-1.5mass%Mn-0.08mass%P
(72T A MR 62um)
1200
3 800
g
400 I
0
BESTAT %I/’\T— 1% 1% E 5T
S Uif +1%L T —
SR

3 Ul RIZTIERELEL XL RS — @ik oE
Fig. 3 Effect of temper rolling and leveling on permeability.
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Fig.4 Effect of C and N contents on permeability in B series

steels.
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Fig.5 Comparison between calculated and measured yield
stress in A series steels.
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Fig. 6 Effect of C and N contents on yield stress in B series steels.
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Fig. 7 Effect of cold rolling reduction on permeability and yield
stress in A series steels.
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Fig. 8 Effect of N content on permeability and yield stress in B
series steels.
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Table 2 Chemical compositions of manufactured trial steel
sheet. (mass%)

C Si Mn P N
0.005 0.9 15 0.10 0.002
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Table 3 Mechanical, magnetic and other properties of manufactured trial steel sheet.
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B st 390 490 34 500 | 4000 | 180 - 120 134 329

SPCC 280 340 40 240 | 2000 | 230 - 150 123 117
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