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Tab.1 Measurement of loss performance of

B30P105 before and after annealing

o P/(W/kg) BRI
" BAHT B 2(H(%)
0.10 0.0041 0. 0039 -4.88
0.20 0.0158 0.0150 -5.06
0.30 0. 0349 0. 0332 -4.87
0.40 0. 0609 0. 0580 -4.76
0.50 0. 0924 0. 0880 -4.76
0. 60 0. 1298 0. 1235 -4.85
1.50 0. 7698 0. 7360 -4.39
1. 60 0. 8880 0. 8455 -4.79
1.70 1. 0517 0.9792 -6.89
1.75 1. 1923 1. 0697 -10.28
1. 80 1. 4026 1. 2059 -14.02
1.85 1. 6885 1.4163 -16.12
1.90 1.9739 1.7439 -11.65
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Tab.3 Results of loss performance of

main transformer and sample of 1988

P/ (W/kg)
B, /T 30ZH120-
s 2 I S I AR AR
FAZ-1# FAZ2# FAA# FAR-TH# 1988 FEA
1. 60 1.0444 1.0073 1.0000 1.0366 0.9574
1.70 1.1382 1.0875 1.0896 1.1230 1. 0383
1.75 1.2588 1.2013 1.2005 1.2417 1. 1407
1. 80 1.4339 1.3611 1.3491 1.4009 1.2717
1. 85 1.6511 1.5551 1.5294 1.6013 1. 4442
1.90 1.9042 1.7895 1.7541 1.8390 1.7556
22
2.0
1.8
1.6 o EAF 24
1.4 +FAF-3#%
= 12 - FAF-4#
: - EAES#
= L0 -~ FZ-6#
0.8 —XAT#
0.6 — AR -8#
04 —30ZH120- Y FH TR &
02 --30ZH120-1988 AP RHEA
'0 , ) ) ~+30ZH110-1988 {EATRHEA
1 10 102 10% 104 10°

H_/(A/m)

B9 FARA RSO SHEA G R 45 R L
Fig.9 Comparison of measurement results of magnetization

of main transformer and samples
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Tab.4 Results of magnetization of main transformer

and sample of 1988
H, /(A/m)

B,/T 30ZH120-
n -~ . - o
T4 EAo# EARAR EETH g0 ot

12.0369 11.033 11.0273 12.0426 8.63925
14.0272  12.0202 12.0215 14.0253 9.42972
16.0016 14.0093 14.0112 16.0086 11.4126
17.9855 17.9804 17.9932 17.9945 13.5056
40.0296 30.0079 40.0106 40.1727 23.914
69.9994  49.9846 65.1526 60.0063 29.0204
199. 8548 149.677 198.470 196.373 40. 8875
798.9907 596.093 999.440 801.595 162.566
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temperature conditions
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Tab.5 Specific total loss at different temperatures
BT P./(W/kg)
25C 50C 75%C 100°C 125C
0.10 0. 004 0. 004 0. 004 0.004  0.004
0.20 0.016 0.016 0.016 0.015 0.015
0.30 0.036 0.035 0.034 0.034 0.033
0.40 0. 062 0. 061 0. 060 0.058  0.057
0.50 0. 094 0.092 0. 091 0.088  0.087
1.50 0.778 0.767 0.755 0.740  0.727
1.60 0.897 0. 883 0. 872 0.857 0.844
1.70 1. 058 1.042 1.035 1. 021 1.014
1.80 1.365 1.349 1.343 1.335  1.334
40
351 ——50 Hz
oF o o
gx i
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Fig. 1
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1 Measurement results of specific loss of silicon steel

sheet at different frequencies
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Research on magnetic characteristics of electrical steel sheet
of large power transformer
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(1. Department of Urban Mass Transit, Hebei Jiaotong Vocational and Technical College,
Shijiazhuang 050035 ,China; 2. National Key Laboratory of Electromagnetic Environment Effect,
Army Engineering University, Shijiazhuang 050003, China; 3. Department of Urban Mass Transit,
Shijiazhuang Institute of Technology, Shijiazhuang 050228, China; 4. Baoding Tianwei

Baobian Electric Co. Ltd. , Baoding 071056, China)

Abstract: Firstly, the magnetic properties and loss curve of the commonly used domestic and foreign oriented sili-
con steel are measured and compared. Secondly, the comparison and analysis of the magnetic performance and the
loss data before and after the annealing are made to study the influence of annealing on the magnetic properties of
the electrical steel sheet. Then, the changes in the magnetic properties of silicon steel on the long-term operating
conditions are studied. Finally, the magnetic properties of the electrical steel sheets are measured under different
frequencies and temperatures. The magnetic properties of oriented silicon steel obtained from this measurement are
of great significance for the research on the magnetic properties of oriented silicon steel and the design and manufac-
ture of transformer cores.

Key words: Epstein frame; oriented silicon steel sheet; electromagnetic performance



