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Effect of warm rolling process on iron loss of Fe-6.5%Si
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Abstract: Trilaminar composite of Fe-6.5%Si alloy with 1.2 mm thickness and produced by coated
casting combined with thermomechanical process had been rolled in temperature of 450 ~ 650°C. Mi-
crostructure of the composite plate after warm rolling had been observed, in the same time, its iron loss
had been tested. And then, the composite plate had been carried out on diffusion annealing process
where it was reheated up to 1150°C and hold for 30 min. Iron loss of the composite after diffusion an-
nealing had been investigated. Results showed that the 6.5% high silicon electrical steel cladding plate
could be rolled down to 0.37 mm by warm rolling deformation when it was heated at 450 ~ 650°C.
Warm rolling process has a great influence on the iron loss of the composite plate, and the influence is
more obvious in strong magnetic field environment. Diffusion annealing process of 1150°C. for 30 min
can significantly reduce iron loss of the warm rolled composite plate, and the maximum reduction is
98.9%. This research is helpful to improve the magnetic properties of three-layer 6.5% high silicon elec-
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Fig. 1 Fe-6.5%Si composite after hot rolling
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Table 1 Chemical compositions of Fe-6.5%Si steel composite after hot rolled %
Al Cr Mn S Ca Si C Fe
A1 (Q235MIkA M) 0.15 0.08 0.33 <0.02 <0.03 0.05 0.08 0.14 Flgx
M2 (Fe-10%Si&4s) 0.22 0.05 0.18 <0.01 <0.01 0.07 10.08 0.02 Flax
1.2 Wik (K x5, B LxWxH=20x20%1.2, BAfii: mm), ¥

MHELA AR Lo R AR B RO A [R] At

PUHHRFE S BIFRIC R 17, 27, 37, 4%, XF DU FEEA T
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Table2 Pass reductions of Fe-6.5%Si composite with
warm rolling

M=/ mm HEX AR /%
1.20 0 0
1.00 1 17
0.92 2 8
0.90 3 2
0.74 4 18
0.67 5 9
0.64 6 4
0.53 7 17
0.47 8 11
0.45 9 4
0.40 10 11
0.38 11 5
0.37 12 3
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Fig.2 Microstructure of Fe-6.5%Si composite after warm rolling
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Table 3 Iron loss test of Fe-6.5%Si steel after warm rolling

BRAE/(W-kg™)

AR U B /mm
WIO/SO W10/400 VVZ 1000 VVZ/IO 000
1 0.37 9.32 92.85 196.77 362.55
2 0.37 9.03 90.94 192.36 339.85
3 0.37 5.39 37.67 131.25 224.73
4 0.37 5.38 37.64 131.23 223.95
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Fig.3 Microstructure of Fe-6.5%Si composite after diffusion annealing
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Table 4 Iron loss of Fe-6.5%Si composite after diffusion annealing

BARME/(W-ke ")

(= N AR AL /mm -~ -~ P —

I 0.38 2.32 22.58 2.17 102

2 0.38 2.13 20.29 1.94 89

3 0.38 1.68 17.06 1.33 64

'y 0.38 1.67 17.04 1.32 63
3 ##% SENAAR K, FERR RS IR S T HEA IR, Skt 22 5

1) 7E 450 ~ 650 C XL 12 mm iy Y.

6.5% fEAREHL TANA A ARHEATIR AL, S AR T L 3)nFAEE 1150 °C PRik 30 min {197 HER KT
I 037 mm LS AT LT LB SRR IR AL 6.5% ke T4 E A

2)idALIT N 6.5% itk THIS SARAGERS B, BRab R T AREAR 98.9% .
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