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New Grain Oriented Electrical Steels Having Extremely Low Losses
for Transformer Cores
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Table 1 Typical magnetic properties of new malerials and conventional one

7M- terial Grad S Tron loss (W/kg) Induction
Materi irade Wi Wim W Wow W Wom | By
- CZBRGHO9ON 1 043 063 08 062 0.82 L3 1.93
New RGII Z3RGHPDOSSN 0.42 0.57 0.77 0.56 0.75 1.00 1.89
27RGHPDOYON 0.45 0.61 0.84 0.60 0.81 L1t 18
RGHY 30RGHI05 0.56 075 Ll 08 0.9 137 18¢

UConventional material with high permeability
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Fig. 1 Iren loss curves of new materials comparing with conven- = 0
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tional one, measured at 50 Hz ,
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Fig. 2 Magnetostriction curves of new materials comparing with
conventional one, measured al 50 Hz
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Joint geometry Step lap
=150 (150~ a| == 150w =150 =150 g Srmws

Number of sheets 9

/Unit lap

Sheet thickness, | 0.23 mm x 144

Number of 0.27 mm x 120

stacked sheets 0.30 mm % 108

Core weight | ca. 100kg

Fig. 3 The configuration of a 3-phase stacked-core model transformer

Table 2 Magnetic propertics of stacked-core model transformers

Material Grade Magneltll]cat[;rr(;ap;;rhcs of Magnetic properties of model transtormer cores
B, (D) Wipss (W/kg) | Wins (W/ke) Toziso (A Noise,;,s, (dB} Br&
23RGHO9ON - 1.93 08 Loi | o7 T sy 1.17
New RGH Z3RGIPDOSEN i 1.89 0.77 0.90 0.75 59 1.17
27RGHPDOYON 1.89 0.84 ! 0.99 0.85 53 118
T URoM 30RGH105N 18 1 1o i1 0.85 56 T

YConventional material with kigh pcrmcabilily:
4BF: Iron loss of transformer core/Iron loss of material
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Table 3 Magnetic properties of wound-core model transformers

Material Grade Magnetic properties of materials ! Mdgn::;;gg :)TI;:LE(;::;“MC[
B (D } Wirs ﬁV/kg_) Wizsen W/ ki) i V BF?
23RGHOYON ‘ 193 0.86 087 f 101
New RGH Z3RGHPDOSSN 1.84 0.77 0.78 1.01
27RGHPDOYON J 1.59 0.84 0.85 1.01
RGHY ' 30RGHI05 N | 1w 1.04 101

UConventional material with high permeability
ABF: Iron loss of transformer core/lIron loss of material

Table 4 Magnetic propertics of 3 phase-3 limb stacked-core transformers (step lap, V notch, designed flux density: 1.78'T)

Magnetic proﬁgr_t.iucs of ! -“--Magnetic properllis of transformers
Malterial (rade materials (no load, at 50 Hz)
B Wis0 (W/kg) |Excitation (%)  Loss (kW) L (%)  Noise (dB)
' T 9 428 005 61
New RGH | 27RGHPDOION 1.0 0.86 0 589 012 72
o T o59 078 —
9 175 0.06 T 4
RGHY 27RGHL00 1.90 0.97 T o0 T 0.14 74
110 107.4 0.89 -

Conventional material with high permeal.)il’ili);ﬁ
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Grade 1) DGRk OER) - HAERY TSRS 2655001 B
(b} Wound-core transformer 2 ) BYEE () 15 F 7-84615
JUsG %R (BR) - 1500 T 9-41042
4y NGSEE (F) | FRAE 7-72300
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Fig. 4 Loss reduction rate of model transformers using new
materials comparing with conventional one
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