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Abstract: In this paper, we have studied the effect of cooling rate on the recrystallisation texture, the residual stress and

the magnetic induction of 6. 5%Si high silicon steel. The thin sample sheets were kept at 1000 C for 1 h and then cooled

with different cooling mediums. The macro-texture and the residual stress were measured by XRD, while the micro-texture

was analysed by EBSD. Magnetic measuring instrument was used to obtain the magnetic induction Bg. The results showed

that the cooling rate after recrystallization annealing had no significant effect on the type, content and distribution of recrystal-

lized texture of 6. 5%Si high silicon steel. However, with the decrease of cooling rate, the deviation of {100} and {110} fiber

textures from the ideal orientation was reduced, which was beneficial to improving magnetic induction Bg. The residual stress

on (100) and (110) crystal planes was much higher than that on (111) crystal plane. Moreover, as cooling rate decreased,

the residual stress in all specimens decreased gradually, which was the main reason for the change in deviation degree of tex-

ture. Since the crystal lattice distortion caused by residual stress reduced with the decrease of the cooling rate, the displace-

ment resistance of magnetic domain walls decreased during magnetization. Thus the magnetic induction By increased gradually.
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Fig. 1 Macro texture of different specimens ( ODF maps at ¢, =0° and ¢, =45°). (a)l#, (b)2#, (c)3#



784 Hh AR

39 %

21.3%; HYCZR {11 2, P& 8k 15.5%; {100}
WA SRR, R 12, 1% 54, SRS G2
SRR KNG R 2. 67%, 2.75%F 2. 64% , Y44 Mt
3%, FHIEFIMERZSRERE, AR EHBEXS 6.5%Si
1o R ARAR AN [ T AR 2H 4 1) 5 G 0 5 )

&2 2 EBSD 45 | () A [E]3UAE | 100) , {110} #0
(1L IR AR DL, 2 2 S 45 T S 1 T R4 4
3 FPRISU o3A LB 5T, W A FLIA WA B BRI
M, 3AARRARSE [ 11 IS & Rk, P4
30%; HRA| 110} 4K, & ARREAAE, 48
17.2%; {100} UL T 5 EAR D, P20 6. 6%,

1T EBSD FF & 19 DI/, geit e, TEIRENE
Z W, [FFEA A HIEBERT 6. 5%Si i fk AR KRS 1)
I3 LA AR 93 BTG 2. 35 R

£ 1 FERAFEH{100) {110} F0{ 111 BLHRESHESE

Table 1 Content of {100}, {110} and {111} fiber texture compo-
nents in different specimens( %)
Fiber texture component
Specimen

{100} {110} {111}
1# 12.29 20.24 16. 86
2# 10. 68 22.99 15. 68
3# 13.35 20. 87 14.22

RD  mmmm {100} {110}

- {111}

B2 RIFEES1100] {110} RIS 111} USRI . (a) 1#, (b)2#, (c)3#
Fig. 2 Distribution of {100}, {110} and {111} fiber texture components in different specimens: (a) 1#, (b) 2#, (c) 3#
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Table 2 Area fraction of {100}, {110} and {111} fiber texture
components in different specimens( %)

Fiber texture component

Specimen
{100} {110} {1114
1# 5.35 17.2 34.6
2# 7.93 17.1 27.1
3# 6. 64 17.2 28.3
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Fig. 3 Relative frequency variation of deviation angle at 10° ~ 15° be-
tween each fiber texture component and the ideal orientation in

different specimens
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