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Formation of Deformation Band and Static Recrystallization
Behavior of Hot Rolled Fe-19%Cr Ferritic Alloy

Yoshihiro UEMATSU, Kazuo HOSHINO, Tadashi MAKI and Imao TAMURA

Synopsis :

The effects of initial grain size (1 000um and 430um), rolling temperature and reduction on the deformation
structure and recrystallization behavior of a hot rolled Fe-19% Cr ferritic alloy were investigated. The
characteristics of the deformation band formed by hot rolling and its effect on recrystallization were crys-
tallographically studied. The main results are as follows.

(1) Above 1 000°C well defined subgrain substructures are observed. With increasing temperature, the

subgrain size increases.
erentially near grain boundary.

In specimens hot rolled below 1 100°C, deformation bands are observed pref-

(2) The number of deformation bands increases with increasing rolling reduction or decreasing grain size.
The deformation band and the matrix are correlated with a rotation in the range of 35°-55° around a {110}

common axis.

The orientations of deformation band and matrix are nearly {100)/N.D and {211)/N.D,

or {211}/N.D and (100%/N.D The subgrain size of {100)//N.D orientation is coarse, compared with

those of other orientations.

(3) The recrystallization occurs preferentially in the boundary area containing deformation bands.
Recrystallized grains have almost the same orientation as the matrix or the deformation band. Decreasing

the rolling reduction retards recrystallization, especially in coarse grained specimens.
is attributed to the decrease of deformation bands.

1. #

774 PR (@) AT vUARAN, B %
BN ORER I, ROk OFEEHEM T B
ChD, LoL, a ZAT VU ASTERD I TR Y
v I ERERBBROBREEULHAAD D, K&
TREEIDOT WA, DY v rRERERR L, BER
PR S iR 7o R R E D 10 E 2 Bh
TWwW3aY, H 1L, BJETECHEEMnBEchbo
HAIHEE T DT, BAMCE T MENEE Lt
TETWAHY., L, a RAT v v Ao TH
ik o Bo BEdGC BT 5 PRI AT 1 b+
(r) ZSm, Fe-Si &&7 i X\ ¥72 Aix
\12) ~4)15) .

—I, a RAT VU AL 7 RENC BRI T
FFCOFRMAB T hicd v, BRINLC X 2>TH%
BN TH A bhs X 5 B0 RFf i R E—
2B NEBAZ R, BERCT5RR LM

il

a-Fe,

The retardation

HTEL. TORDIIE, FEKROEEIRPPRDD whn

*, BRI THES Torh b AL 0BG Y SR
HRBLED BT 5 2 EARETH BN, AT
TEaikiz L A ER bl biny .

Agecit, Fe-19%Cr H&%HAV7 =51 + O #
HIEIERA RS 35 X OV D% OB RIS BB Uz 591
KR, MTEERIOMIROEESH L CTH L L
L, BN TR & R R oBIR A RERBLE D b
BT 5z BRI E L TR IO,

2. HEMBIURERLE

HRAM DR % Table 1 i, BEERE (B
E) B oa Bl s X 5 WRERE, ERO Fe-19
%Cr DR E A, PG SRR B T

Table 1. Chemical composition of specimen (wt2p).

C Si Mn P S Cr N Fe
0. 0013 0.27 0.24 0. 001 0. 004 18,75

0.0022 Bal.
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Fig. 1. Variation of hardness with rolling tem-
perature. Rolling reduction was 44%,. d,:indicates
+. the initial grain size.
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Fig. 2. Variation of hardness with rolling
reduction.
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Rolling temerature :(a) ZOC, (b 150, () 90°C énd (d) 5°C. rrsindat defomation bands.
Photo. 1. Optical micrographs of Fe-199,Cr¥alloy (dy=1000gm) hot rolled to 442

reduction, followed by water quenching.

Rolling reduction : (a) 25%, (b) 44%.

Photo. 2. Optical micrographs showing the effect
of rolling reduction on the formation of deforma-
tion band at 1050°C rolling for Fe-199,Cr alloy
(dy=1000 pm).

Rolling reduction : (a) 25%, (b) 44%.
Photo. 3. Optical micrographs showing the effect
of rolling reduction on the formation of deforma-
tion band at 1050°C rolling for Fe-199,Cr alloy
(dg=430 pm).
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D.B : deformation band, M! and Mj; : matrix.
Photo. 4. Optical micrograph and micro facet pits

of Fe-199,Cr
1050°C-449;.
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D. B;-D. Bj : deformation band, M; and M; : matrix.
Photo. 5. Optical micrograph and micro facet pits
of Fe-199,Cr alloy (d,=1000pm) rolled at 1050
°C-529,.
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Fig. 3. Stereographic projection of {111} poles
and N.D inverse pole figure, corresponding to
Photo. 5.
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Fig. 4. Effect of annealing temperature on recrystallization kinetics of Fe-199,Cr alloy
rolled at 1050°C-44%,, followed by water quenching.
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Fig. 5. Effect of rolling reduction on recrystallization kinetics of Fe-192;,Cr alloy
rolled at 1050°C-25%; and 449, followed by water quenching.
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i =
recrystallized grain.

D.B : deformation band, M : matrix, R:
Photo. 6. Optical micrograph and micro facet
pits of Fe-199;,Cr alloy (dy=1000 pgm) rolled at
1 050°C-449;,, followed by water quenching and
annealed at 900°C for 10s.
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R.A : rotation axis between D.B and M.
Fig. 6. Stereographic projection of {111} poles and
N.D inverse pole figure, corresponding to Photo. 6.

R.A : rotation axis between D.B and M,R;.

Fig. 7. Stereographic projection of {111} poles and
N.D inverse pole figure, corresponding to Photo. 7.
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D. B: deformation band, M : matrix, Ri-Rs : recrystallized grains.
Photo. 7. Optical micrograph and micro facet pits of Fe-199,Cr alloy (dy=1000 pym) rolled
at 1050°C-449;, followed by water quenching and annealed at 900°C for 100s.
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