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ABSTRACT The batch annealing and continuous annealing of IF steel sheets have beén simulated.
Texture , grain boundary character distributions (GBCD) and their relations with secondary working
embrittlement (SWE) were investigated by electron back-scatter diffraction (EBSD).The results show
that the two kinds of IF sheets are great difference in texture and grain boundary character distri-
butions: (1) Continuous annealing IF sheets have a strong {111} recrystallization texture composed
of {111}{110) and {111}(112), while the batch annealing IF sheets is composed of weak texture of
{111}(110); (2) Large number of X3, ¥'13, X9 and X'11 CSL boundaries produced in continuous an-
nealing IF sheets, while in batch annealing IF sheets X3 and X'13 CSL boundaries obviously occurred;
(3) Low energy boundaries distributed uniformly in continuous annealing IF sheets, while in batch an-
nealing IF sheets low energy boundaries are accumulative, and random boundaries distribute around
the low energy boundaries to form a thick network, which leads to the SWE,
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‘Table 1 Property of batch and continuous annealing sheets

Process o5, MPa op, MPa 6, % r, n DBTT, T
BA 133 270 45 1.96 0.21 -10
CA 147 298 51 2.45 0.25 =70

2.2 BERANRTHHSRAMT

1 AARFRXTZER IF #tRiy EBSD &, B+
Fra i SRR 22 6 > 2° (E LSRRI T ER. WLk
WAREIR R FMB R RN, ERA CA TZEAH
LMK/ S, FHRRR 4 25 um (&
1b), i BA TZB XS ERMR AR EHE L, T
SRR T4y 50 pm, HAAAHS (A la). AR TH

B1 FRBAXTZEST IF S5 Pe L& R4

Fig.1 EBSD maps of two kinds of annealing IF steel sheets,
showing the size distribution of grains with orienta-
tion difference >2°
(a) coarse and non—uniform grains in batch anneal-

ing (BA) IF sheets .
(b) fine and uniform grains in continuous annealing
(CA) sheets
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Table 2 Statistics of grains orientation distribution in IF

sheets treated by two processes

Grain orientation Grain fraction fig), %

Batch ann. Continuous ann.
{111}(110) 15 18
{111}(112) 5.6 16
{100}(110) 4.6 3.2
{112}(110) 7.5 8.7

(2) [111]

[001) . ND [101)

f001] RD [101)

(b)

(111

[001] ND (o1

(101 RD

o1}

2 RRLEEBATIZAMGT IF S B E
Fig.2 Inverse pole figures of different annealing IF sheets, showing that CA sheets having a strong {111} recrys-
tallization texture composed of {111}(110) and {111}(112) (a), while BA sheets to be composed of weak

texture of {111}(110) (b)
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Fig.3 Distribution and statistic of low X CSL boundaries of two kinds of annealing IF steels, showing that in

addition to large number of X3 and 2’13, more X7, X9 and 211 etc. CSL boundaries produced in continuous

annealing IF sheets, while in batch annealing IF sheets X3 and 213 CSL boundaries occurred obviously

(small black points are testing ones)

(a) low X CSL boundaries distribution in BA sheets
(c) low X' CSL boundaries distribution in CA sheets

(b) statistic of low £ CSL boundaries in BA sheets
(d) statistic of low X CSL boundaries in CA sheets
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Fig.4 Grain boundary character distribution of IF steel
sheets
(a) low energy boundaries (white line) accumulat-
ing and random boundaries (black line) forming
thick networks in batch annealing IF sheets
(b) low energy boundaries and random boundaries
distributing uniformly in continuous annealing

sheets
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Fig.5 Schematic representation of grain boundary struc-

ture dependent fracture process in polycrystal, in
which path A: combined process of intergranular and
transgranular fractures, path B: typical intergranu-
lafracture (L: low angle boundary, £: low ¥ CSL
boundary, R: random boundary)
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