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Formation of the Goss Texture in Grain Oriented Silicon
Steel Containing a Small Amount of Molybdenum
Yukio INOKUTI, Chizuko MAEDA and Yo ITO
Synopsis :

Transmission KosseL(TK) technique has been applied in an attempt to elucidate the origin of the potential
nuclei of the celebrated (110)[001] secondary grains in hot—rolled sheets of high induction grain oriented
silicon steel with or without a small amount of Mo. In the microstructure in the vicinity of the surface of
the hot-rolled sheets, the development of the recrystallized grains is much more noticeably retarded and
the polygonized {110} <001 grains elongated to the rolling direction are more preferentially formed in Mo
added steel than in that of free from Mo. By TK measurement, two kinds of polygonized {110} <001} grains
are found at the 1/10 depth ; large polygonized (110)[001] grains containing the highly oriented (110)[001]
areas with sharpened TK patterns and small polygonized {110} {001 grains with all the diffused TK pat-
terns. The potential nuclei of (110)[001] secondary grains can be inherited by the structure memory from
the highly oriented (110) [001] areas within the former large polygonized (110)[001] grain. The frequency
of generation and the rate of occupation of (110)[001] secondary nuclei of the hot-rolled sheet containing
a small amount of Mo are approximately three times larger than those of free from Mo. It is considered
that grain oriented silicon steel containing a small amount of Mo is more effective in the development of
(110)[001] secondary grains having small grain sizes.
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Fig. 1. The microstructures of the cross-section
and the variations of intensities of (110), (200)
and (222) planes through the thickness under the
surface to the center of the hot-rolled sheet (A)
containing a small amount of Mo and (B) free
from Mo. The numbers of 1 and 2 of the mi-
crograph indicate the layerwise positions analyzed
by X-ray ScHuLz method and TK technique.
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(1) Surface

(2) Interior

Fig. 2. (200) pole figures of (1) 1/10 depth under the surface and (2) the interior of
the hot-rolled sheet containing a small amount of Mo.

Photo. 1. An optical micrograph at 1/10 depth
under the surface of the hot-rolled steel contain-
ing a small amount of Mo. The schematic illus-
tration in the polygonized (110)[001] grain (A)
and {110}<001) grains (D), (J), (L) and (M)
shows the analyses of the line broadening of TK
patterns.
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Photo. 2. Micrograph showing the details of the polygonized (110)[001] grain (A) in Photo. 1.
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Fig. 3. The stereographic projections of (200) poles obtained from (A) the diffused TK patterns
and (B) sharpened TK patterns inside the polygonized (110)[001] grain (A) in Photo. 2.

N BB LT\Ww5. ¥ Fig. 3 o (A) & (B)
B HET 2 L, Mo WRINFIicouwTd Mo ¥R # i
BT LY O LRROTLOFELIRCERD S
AOTLOFETS BRI b, IHi< (110) [001]
T BB LB S OB THS.

Fig. 4 3 (110) [001] Ffro> KRS MPRRL (A)
OfER T E 2y CABDOFA Y - Fr—F=v 7R
MEFRFCRTEAR TS S. Tz v v MEBEC X BH
EREEN D, WL BOR 2 » AR L&A

W Fig. 4 oK THo T 4BEO> HAE2 T o
7. Tiebb (110)[001] FHHzo KRERGBER (A)
CRVT, L= e Bo/ S RICHEE (BlRd 5
X sz oA (110) [001] FHL 2 kB b O
EFTHD.) ZFHEHO * Bl 7600 K H )7
T, chboffffng Fig. 3(B) ofTeHl
SORKHEICRINRTWA. LA SOEBILE S
FHLE L OFAEREBD S bk D 2 BECHEINS.

8 11% Fig. 4 oo « &0 7= #HIK <,

— 270 —



#E Mo wmm— RO Goss RBEFEARIR

2061

(110) [001] Jifri b 8° LIN:BECEEL Tk,
Moyt 7° DATH L. ChHLDBEO 5 L
HEAEOKE b0 (Fig. 4 odo Falo % @ §
BLTV2.) BEEFEE 1.6~2.4mm, §§H5 [
0.1~1.3mm R I s /¥ 7oy LicEE TH
L. chiest LEAFRBEO/NS b o EES A 0.1
~0.5mm, fgHIC 0.1~0.2mm ThH (110)[001]
FLo KRB GMER (A) ORIEE - CEEH i
LT3, 2k Fig. 4 ofoXM a0 788,
Fig. 3(B) »nBhm % X 51 (110)[001] Fifirhs & 10°
DR B LT 52, e« Ho SkiRF (110) [001] J5
fLOFEE» ST TRT S, ODER LD
OBt 2~14° L kX F7: Fig. 4 6 OHED
HERBELE /A 0.07~0.25 mm, g5 FEc 0.07

+ (110)1001] orientation with diffused TK pattern

© The orientation deviated 10~20° from (110)[001] with diffused TK pattern
sk (110)[001] orientation with sharpened TK pattern

R Slightly deviated (110){001] orientation with sharpened TK pattern

Fig. 4. The schematic illustration of the crystal-
lographic orientations and line-broadening anal-
yses of the microstructure in the polygonized (110)
[001] grain (A) of Photo. 2.
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Fig. 5. The stereographic projections of (200) poles obtained from the diffused TK
patterns from the polygonized grains (B)~ (M) of Photo. 1.
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Photo. 3. An optical micrograph taken at the
center of the hot-rolled sheet containing a
small amount of Mo.
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Fig. 7. The stereographic projection of (200)
poles obtained from TK patterns from the po-
sitions (A)~ (U) in Photo. 3.
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Table 1. Comparison of the state of the genera-
tion of (110)[001] nuclei with hot-rolled sheets
(A) containing a small amount of Mo and (B)
free from Mo.

Frequency of

Specimen Areal occupation (110)[001] Nuclei
(A) Addition of Mo 14. 7% 1.63 (N/mm?)
(B) Free from Mo 5. 3% 0.61
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@ (110) [001] iz bfdute MU/NGEIR 23 77 35 2
ERFEND BRI, TRABETNTHEAEERE D X <
(110) [0011 Hfrh B FirEd /N tesd, 2 RERE
SR D PRI 2 RIS AR & /N i e b DIk &
LTz u[ietnih 5. HEME Mo Fin—Jm 4 B
FH OB T 2 KRS BRI % < ORI 5T
L5 ENHENDBRTRD, EEED 2 RERLR O M
Bz C oo X 5 RO FEAEC X 2> TRIXK o #i41E
KHHEBIL TV 5.

—HHRLBIC KT S Mo #ihne Mo VRN o BRHE MK
DHETIX, Mo L 7cga {100} 011y FHro K
K db R R A e < 7o b {118} (110), {223} (142),
{122} 4115 FR2 o0 KRS f RN S < 7o % &R,
HERMOAEEIH/NEL LD EMNEHEINS. Zhb
DHRRLDHRT {100}011) Jifro K B R E B i
(110) [001] F5{7o> 2 REEARS MR IR & BRI hIZ W
WP ThH DI, Mo Himc X 5 Z oo mER D
WA R 2 KRR Y REX 2 L TEhDTH
FThrrExbhs.

B Fig. 1 @R+ (A) Mo #ishnk (B) Mo &
RN o> BAEHNT AR & b+ 5 &, Mo §RinbfCikE
BT 2 EAE RN Z LS hTuv a0
RS Hhs. BRI UCHE Mo 238 4E v
CED XS EX 5T 50020 T, HMERER

BELR TR, Ll b 7 =51 P BETE
THH Mo DM L b, ByERPCRZ 2FHEHE
(a—7 +a—a) HNHEI X, (110)[001] FHfric 3 < 4
B U7 REERERN D R BEER 35 L%
ZONDH. LOFEE Mo BEIMMIC Ty (110)
0011 FHfroEAABAEEBR S5 2 LATHTSH
A.

5. &

& Mo #m— At ERMAEREER= » © L
R X0 FECIRE L7k B, o & 5 i B ok
7z.

(1) Mo FEINBVENZ, Mo SEFRINM & H~ TR
RIEATEF O BRI #6I S, (110) [001] Jifo 2
RERE AR OB FE A A b DIEIES [ @ IE O° 7= (110)
[001] 5o KRS dh bR R WE AT 5

(2) Mo Fmizsid s (110)[001] Ko 2 kE
REARRLOB D MK 3 L0V BARE X, L3 Mo &
WSORFE & 0 %9 3 5K 2o,

(3) Mo ¥Rhn-—77 FIEEE A 12 B0 7¢ (110) [001]
TBLD 2 REBRE SR R &4, #5R L U CEEBOR
MEBRLIOCENTHL EELHRS.
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