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Development of a New Grain Oriented Silicon Steel RG-H with High Permeability
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Synopsis :

RG-H has been developed as a new grain oriented silicon steel which has higher
permeability, lower core loss and lower magnetostriction as compared with conventional
material. Such developments of RG-H have been attained through marked
improvements of manufacturing process which have made it possible to align the <100>
axis of crystalline grains to a higher degree to the rolling direction and through the
development of a new surface coating inducing tensile stress in strip. Owing to its
superior magnetic properties, RG-H has been proved to meet such requirements as
higher efficiency and less noises of transformers. It is now widely being accepted as a

promising core material of transformers.
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RG-H has been developed as a new grain oriented silicon steel which has higher permeability,

lowsr core loss and lower magnetostriction as compared with conventional material. Such developments

of RG-H have been attained through marked improvements of manufacturing process which have made

it possible to align the </1007> axis of crystalline grains to a higher degree to the rolling direction and

through the development of a new surface coating inducing tensile stress in sfrip.  Owing to its superior

magnetic properties, RG-H has been proved to meet such reguirements as higher efficiency and less

noises of transformers. It is now widely being accepted as a promising core material of transformers.
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Fig. 1 Behavior of normal grain growth of 3%

silicon iron with various inhibitors
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Fig. 2 Effect of thickness of hot rolled sheet
and secondary cold reduction on
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Table 1 Grade and specification of RG-H and RG
ies e Max. o Min. Mir;.r Min.
Grade tslfiiﬁngsi dA:x?:iTed core loss at | induction at | lamination number of
y 1.7T, 50Hz | 800A/m factar bends
(mm) (g/cm®) (W/kg) (T) (%a)
RG-8H 1.22 ‘ 1.88 |
- - 0.30 7.65 R 94 2
RG-9 1.33 ‘ 1.78
“RG-9H ‘ 1.37 { 1.88
—_——— 0.35 7.65 - : 95 2
RG-10 | 1.51 1.76
P | |
Table 2 Typical magnetic properties of RG-H and RG
T - _ Core loss Hysteresis - .
Specified | (W/kg) loss (W /kg) | Dll'ECt current induction
Grade thickness i 50 Hz 50Hz L
- H=800 A/m-H=2 000A/m
(mm) B=15T | B=1L7T B=17T ;
—_——m - ! —_————— -
RG- 8H 0.83 113 0.3 | 191 1.96
______ 0.30 _ — -i_“- e ;
RG-9 0.85 | 1.25 0.49 I 1.82 1.89
RG 9H I a3 1.26 0.34 1.91 1.96
—_— 0.3 - : e —
RG-10 0.99 1.43 0.48 | 1.82 1.89

(1) Test samples are taken parallel to the rolling direction and stress-relief annealed

at 800°C

(2) Test methods are to be in accordance with JIS C2550 (1970}

?
{3} B : Magnetic induction

H : Magnetizing force
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Fig. 8 Exciting VA versus magnetic induction curves of RG-H and RG
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Fig. 10 The magnetostriction vs. magnetic
induction curves of RG with conven-
tional D-coating (a) and the RG-H with
the new coating (b). The AC magneto-
striction characteristics were obtained
at 50Hz by conducting single sheet
tests for specimens with dimensions of
0.3x30x280mm. The stress relief
annealing (S.R.A.) was treated at
800°C for 3hr
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Fig. 11 The stress sensitivity of the magneto-
striction measured at 1.7T on RG with
conventional D-coating (a) and the
RG-H with the new coating (b). The
AC  magnetostriction characteristics
were obtained at 50Hz by conducting
single sheet tests for specimens with
dimensions of 0.3 x30x 280mm. The
stress relief annealing (5.R.A.) was
treated at 800°C for 3hr
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Fig. 15 Core loss and exciting characteristics
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Table 4 Core loss and exciting characteristics of Epstein specimens
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| Cmmy | W | Wk ¢ (VAR | (VA | (D)
RG9m | 03 | otz . Les | 200 | 25 | L9
RG9 | 0.35 1.33 ‘] 174 | 254 3.40 | 1.85
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Fig. 16 Core loss and exciting characteristics
of lamination transformers 3¢, 50Hz
100MVA (Same design for RG-9H and
RG-9)
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