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ABSTRACT The effect of hot rolling process on microstructural and textural evolutions associated
with surface ridging of Cr12 ferritic stainless steel sheet was investigated. Special attention was paid
to changes in the heterogeneity of deformed microstructure and the formation of grain colonies dur-
ing annealing. The results show that: when finishing temperature of hot rolling decreases from 960 to
850 � band-like grains decrease in thickness, meanwhile shear deformation and grains containing shear
bands increase and extend from surface to mid-thickness with the decrease of smooth grains in the deformed
microstructure. In the annealed microstructure, high r–value grain colonies derived from the grains with
shear bands increase and low r–value ones derived from smooth grains decrease. Moreover the decreasing
thickness of band-like grains suppresses the formation of grain colonies of different symmetric orientations
with positive or negative ε23. So both differences of ε33 and ε23 in the matrix decrease and surface ridging
declines.
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Fig.1 Rough rolled microstructures with inter–pass time 5 s (a) and 30 s (b) during rough rolling for

Cr12 ferritic stainless steel
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Fig.2 Microstructural evolutions during annealing of hot rolled bands with different FT (a)–(c) FT–

960 j (d)–(f) FT–850j (a)(d) before annealing, (b)(e) during annealing, (c)(f) after annealing
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Fig.3 Textures of hot rolled bands with different FT. (a) (c) FT–960 j (b)(d) FT–850 j (a)(b)

mid-thickness layer, (c)(d) subsurface layer, intensities are 1–2–3–5–7–10–14–18
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Fig.4 Recrystallization dynamic curves during annealing of hot rolled bands with different FT
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Fig.5 Orientation distribution maps of hot rolled and annealed bands with different FT (a) (c) FT–

960 j (b) (d) FT–850 j (a) (b) colored by ND inverse pole figure, (c) (d) colored by represen-

tative orientations
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Fig.6 Microstructural evolutions during annealing of cold rolled sheets with different FT. (a)–(c)

FT–960 j (d)–(f) FT–850 j (a) (d) before annealing, (b) (e) during annealing, (c) (f) after

annealing

E-+= 6a " 6d $-, P>JCD(0)?[8
>Q:78?, L#.)78(tt"0)??4+
-0L$D*?WDkl, KU.)/>3&, 0)

?!V.4+N(#$A0, L$D*?WDVa+
'<VQ#!4+N(*>, /)78 (= 2d) ,0

)78t-m, [�/)78(bj!1+= 6b "

6e $-, P>J0)?-=?^(Q:78?, K,

##$##J"#!4+N@*(0b, Z#!J;

(N>#$!t_0b+KU.)/>(3&, L#

0)??#J"#!4+NA0, 0)-=??K,
#0b*>AQ+= 6c " 6f $-, P>J0)?-
=H(Q:78?, �* *(#$unu>�*,

FT–960??.u>QI"QN(#$.64()*
%(, Z FT–850 ??�*u>(#$6E2>+

= 7 $-, >?(?WD8@2M# α *d

"�&`Z>Q$; #� FT–960 ?(&` *�

{001}〈110〉, Z FT–850 ?� {223}〈110〉, HO8@(
F2 Φ `v$+[J2<ud#.)??WD8@
(�*+>?(B$D8@2&`Z>�$, Q2>

v6E# γ * (Φ=55◦, 〈111〉//ND)d",&`M#
{111}〈112〉, {112}〈110〉e3+[�.)70,(4
+-08@P0)7*F�-08@E-Z0,(,

ZaLo!) 〈110〉 #@vXZ2&( {110}〈001〉–
{554}〈225〉–{112}〈110〉 *E-to(3\+0)8
@n�@6E# α " γ  *d", (8*p>-Q

Y#.)8@+�X]�, P0)<6?="Guw
,;, )F,).3UX3&, 4+-0Mq+KU
.)/>3&, 0)?ng8>@( γ  *A0, [

,V.4+N(#$A0 (= 6a" 6d)-wR,]�

0-#$L 〈001〉//ND  *A 〈111〉//ND  *, r

v]LAQ, ^,4+Ns*AZ [17,18]+

= 8 S%G>JCD(0)?-=?^?W8

Y 7 [Z_e\s�^Zd]^k\\o
Fig.7 Textures of cold rolled sheets with different FT (a) (c) FT–960 j (b)(d) FT–850 j (a)(b)

mid–thickness layer, (c) (d) subsurface layer, intensities are 1–2–3–5–7–10–14–18
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Fig.8 Orientation distribution maps of cold rolled and partially annealed sheets with different FT (a)

(c) FT–960 j, (b) (d) FT–850 j, (a) (b) colored by ND inverse pole figure, (c) (d) colored by

representative orientations
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Fig.9 Orientation distribution maps and textures of cold rolled and sufficiently annealed sheets with

different FT. (a) (c) (e) FT–960 j, (b) (d) (f) FT–850 j, (a) (b) colored by ND inverse pole

figure, (c) (d) colored by selected orientations, (e) (f) intensities are 1–2–3–4–5–6–7–8
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