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Abstract: The effect of hot continuous rolling — cold rolling — annealing process on microstructure and tex—
ture of 50W1300 non-oriented silicon steel is investigated by the technology of EBSD and electron micros—
copy. The results show that during thermoplastic processing all the grains in the surface layer of hot—
rolled plates are equiaxed crystal and the grains in their cores are deformed flattened structure. The hot-
rolled microstructure is transformed to flattened banded structure with characteristics of fibrous structure in
the core after cold rolling. The annealed structure is composed of equiaxed ferrite grains with distinct and
regular boundary. The texture distribution of hot rolled plates along the thickness are different while tex—
ture of cold rolled plate are basically the same mainly consisting of o texture -+ texture and rotated cube
texture of { 100} <110 >. At the 1/4 thickness of the plate the strength of o texture and rotated cube
texture reaches the highest level while the strength of the y texture decreases remarkably. The strength of
y-texture is weakened to some extent in the annealed plates.
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—RH— ( 230 mm) — —
. (R2 +F7) — (F5) — —
N o N 2.5 mm 0.5 mm,
820 ~760 °C 80 ~ 130 m/
min, ( )
1
Table 1 Chemical compositions and process parameters of the tested steel
1% T/C
C Mn S P Cu N Als
0.002 1 0.456 0.2179 0.0063 0.0702 0.0536 0.0020 0.0014 830 720
; C - RD ; TD
2,
2
2
Table 2 Sampling and testing position 2.1 50W1300
mm/ ( S 2.1.1
2.5 \1/4 0.1/4.1/2
0.5 /4 0.1/4:172 ( 1)
0.5 \1/4 0.1/4.1/2
S o
10 mm x 15 mm RD Ary
1-2
o ( EBSD) 1/
TA ;B 1/4 8 um( 3) .

Fig. 1 Metallographic structure of hot rolled plates
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Table 3 Grain size of hot rolled plates pm 2.1.2
A 1/4 B C
23.467 21.437 14.723
21.659 20. 446 13.292 2 °
3-4
1 mm o
2
Fig.2 Metallographic structure of cold rolled plates
2.1.3 2.2 50W1300
4 _ _
3
o 4 o
o ¢, =0° @ =0°-90° ¢, =45°
o {001} <110 > . {112} <110 > . {111}
o <110> ;v @, =60°—>90° ¥ =54.7° ¢, =
4 45° {111} <110 > {111} <112 >; 9
Table 4 Grain size of annealed plates pm @ =0° 0 =0°-90° ¢, =0° <110 >
A 1/4 B C //RD ° @, =45°
19. 644 19. 644 18.830

19.781 19.591 18.741
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(a) §=0 o ---{;} _?$=Iﬂ‘1 R (c) S=-1_f2 o
4 ¢, =45°  ODF ( (012 3)
Fig.4 ODFs of ¢, =45°sections of hot rolled plates ( density levels: 0 1 2 3)
4 o, =45°  ODF 5
S=0 ( Goss) (110) 001 ( Goss) ( Goss)
v (110) 223 ~ 112 ~ o
113 ( Goss) 1.8, S=1/4 5
a ~Y (Goss) Table 5 The volume fraction of hot rolled texture %
- S=172 a { 100} ( Goss) {111}
((Goss) {100} <110 > ( Goss) $=0 2.1 12.8 6.5
{110} <100 > S=1/4 1.2 3 16.4
S=1/2 6.8 1.9 12.4

o
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2.2.2 {112} <110 > {223} <110 > <110 > //RD
; o 6. 1; {111} <110 > ~
fa <112> v 6.1;
y <111 > (v {100} <110 > 1.5. S=1/4
) <110 > {100} <011 > a 10. 8
(a ) o {100} <110 > 10. 8 v
111} <112 > {111} <110 > {112} <110 > 2.6 S=1/2 S=
{001} <110 >, <110 > 1/4 o
(oor) ~(112) ; {100} <110 > 9.3 v 3.9
{111} <110 > ~ <112 >
T o S=1/4 «
5 @, =45° ODF Y o 6
5 S=0 {111} <110 > S=1/4 {111} o

5 ¢, =45° ODF ( 01 3579 11)
Fig.5 ODFs ¢, =45°sections of cold rolled plates ( density levels: 0 1 3 57 9 11)

6 ( Goss) {110} <001 >
Table 6 The volume fraction of cold rolled texture % 0.7. S=1/4 y 59, 5=
{100} ( Goss) {111} 1/2 5.3 v
§=0 58 0.7 311 1.2 {110} <100>  ( Goss) .
S=1/4 14.5 0.2 9.8
S=172 10.3 1 13.7 6 7 :
v o {111}
2.2.3 o
3
50W1300 N
- {100} 1) 50W1300
o {111} {111}
{111} 70,
6 @, =45° o
ODF 6 S=0

{111} <112 > v 6.2



3 :50W1300 *87-

(a) S=0 b) S=1/4 (c) §=1/2
6 0, =45° ODF ( 01357
Fig.6  ODFs ¢, =45°sections of annealed plates ( density levels: 0 1 3 5 7)

7 a -y ( Goss) X
Table 7 The volume fraction of annealed texture %
S=1/2 o
{100} ( Goss) (i} ( Goss) {100} <110 > ( Goss)
S=0 4.5 1.6 36.1
S=1/4 4.8 2.5 26. 1 {110} <100 > -
S=1/2 3.4 4.3 26.4 [ ~Y
{100} <110 > 1/4 o
2) 50W1300 v o
o S=0 y .
( Goss) (110) 001 v ;S=1/4
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