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A mechanism of Goss texture development during the secondary recrystallization in grain oriented electrical steel is

proposed based on the physical properties of the high-energy boundaries. From the analysis of the primary recrystallized
texture, the frequency of the high-energy boundaries is proved to be the highest around the Goss grain. The high-energy
boundary has more structural defects, which are linked to a high mobility and a high grain boundary diffusion rate.
Quicker coarsening of precipitates enables high-energy boundaries to move earlier than other boundaries during final

annealing. Thus, the Goss grain has a growth advantage of having the highest number of mobile boundaries during the

progress of final annealing. In order to verify the proposed model of secondary recrystallization, Monte-Carlo simulation
and the imvestigation of the grain boundary character distribution were performed, and both simulated and experimental

results supported the assumption which is used in this model.
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Fig. 1 The ODF (g, = 45° cross-section) of the primary recrys-

tallized texture: (a) high permeability steel; (B) conven-
tional steel

1(a)) i& {111} MM HIEL TBH | BT (554)<225> Th
B, FATALSUHOMERL S0, CCO M (Fig. 1 (b)) L0

(111) bR I L T 5 AVERIE HGO U th T <
EFLEE AIIN<011> TH B, TAHIEE AN TH 0, LT
HGO #IE& I < T g,

ODF oo RS {HIROGFEEE. A3T5L500, Gty
PCLDRANERLESE D HEABR L, SR KIS0
WSRO FEHIE OB 4 7% = 72, Table 1 (2 loks oy T fo8
ORISR 2054, T2 AT B iR RO G4 20
FEEMOR AT S 2V A S L5 & . HGO Tid S99,
CGO T T WA L TORBIMEAGM O R A0 o $IE
FRIZ20 T, D 2RI L TR RO SO it nl &
AW L 2y F o ST <110 & [l &+ 5 fF ik Al
(3, 274 &) T2 NEAREMNEAENIE TH -7, T2 H{C
BHL TS, Z9 MR O MRS L S tidd 54, %
LE LA RIL 2% HIECTH A, X oiIl0 (211011 & ¥ ok
DAL A ST Sl AR ORI A
EIF ORI T vy, (2100011 HRiE T 2 AT & 0 & 1F TG 28

C RIDEALSC R A B LR AR T AT O A e
A5,

Fig. 2 {Z HGO & CGO 200, T & SR E PR w4
SHNFEMRNOFFREREmT, HGO (220 Tid, = 2 Aifiky
ETHLES 35-40° &4 - RHESROFIEHIE AR E 0 T &
fﬂf,‘m\:s EUIR (5541225 RS LG AR D055 & 4

NGRS R OTFIERIE A & G, A, HI0Sf 20° DR E
-l zf:iu*v: A BT LT AR 0, CGO LT
LRI D TR SR & - E RS O H R MO (EATHE O 1 —
B BN N ell0s R O V- SRR e R oy X
WAliz % 5
Fig. 2 {73 x

T g

NS A T 2SI L TEG A0 THEHE

Table 1 The frequency (%) of coincident site lattice (CSL) boundaries around various grain orientations in HGO and CGO: (@) around
Goss grain; (b) average value of the whole specimen; (©) maximum value which is observed around grain orientation {hkl}<uvw>
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Fig. 2 The misorientation angle distribution around the Goss

grain and grain of main texture component: {a) high per-
meability steel; (h) conventional steel
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The frequency (%) of boundaries having misorientation
angle from 20° 1o 45° around grains of various orientations
in Euler space (¢. = 45° cross-section): {(a) high perme-
ability steel; (b) conventional steel
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Fig. 4 (a) Schematic drawing of the coarsening of precipitates
due to the fast grain boundary diffusion along the high-
encrgy boundary; (b) Schematic drawing of the grain
growth by the movement of the high-energy boundaries
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Fig. 6 The value of GA,,,, (5) for various grain orientations (S) in
Euler space (¢, = 45° cross section): (a) high permeabil-
ity steel; (b) conventional steel
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Fig. 7 “The superposilion of the ODF and the value of GA,,,,, (5)
for various orientations (%) in Euler space (g, — 45° cross-
sectivn); {a) high permeability steel, (b) conventional
steel
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