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Effect of Cold Rolling Reduction on Texture and Formability of
Ultra-Clean Ferrite Stainless Steel Cr22Mo

Zhou Jie'’*, Zhao Zhenduo'’?, Lian Xiaojie"’?, Fan Guangwei'’ >, Wang Lixin®,
Zhang Jingjing" * and Cheng Shengwei'’ >
(1 State Key Laboratory of Advanced Stainless Steel Materials, 2 Technology Center, Taiyuan Iron and
Steel (Group) Co Ltd, Taiyuan 030003 ; 3 Taiyuan Iron and Steel (Group) Co Ltd, Taiyuan 030003 )

Abstract The tested and studied steel Ci22Mo (/% : 0.005C, 0.40Si, 0.20Mn, 0.020P, 0.010S, 22.0Cr,
1. 0Mo, 0.41Cu, 0. 14Nb, 0. 19Ti, 0.012ON) is produced by 90 t BOF-VOD-LF-200 mm slab casting-hot relling to 5. 0
mm plate-annealing and cold rolling to 1. 5 ~0.5 mm sheet with cold rolling reduction 70% ~90% , and the cold-rolled
sheet is annealed at 1000 “C. The effect of cold rolling reduction on structure, texture and mechanical properties of steel
Cr22Mo is studied by optical microscope, X-ray diffractometer (XRD) and universal tensile testing machine. The results
show that with increasing cold rolling reduction the structure of cold-rolled and cold-rolled-annealed sheet is finer, the in-
tensity of recrystallized texture {111} <112 > increases, average plastic strain ratio r value increases and the plane anisot-
ropy Ar decreases, and the increase of cold rolling reduction markedly improves the formability of cold-rolled annealed
sheet of steel Cr22Mo.

Material Index Ultra-Clean Ferrite Stainless Steel Cx22Mo, Structure, Formability, Texture, Cold Rolling Reduction
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Table1 Chemical composition of tested stainless steel Cr22Mo /%

44 X 7E PANalytical X'Pert PRO X ¢ 3

Mn P S Cr Ni N Cu Nb Ti Mo

AN BT, R A CoKa B4, 8

0.005 0.40 0.20 0.020 0.010 22.0 0.16 0.0120 0.41 0.14 0.19 1.0
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Fig.1 Effect of cold rolling reduction on morphology of struc-

ture of cold-rolled (2) (c) (e) and cold-rolled-annealed (b)

(d) (f) steel Cr22Mo, reduction /% - sheet thickness /mm;
(a) (b) 70-1.5; (¢) (d) 80- 1.0 and (e) (£) 90-0.5
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Table 2 Mechanical properties of cold-rolled-annealed
sheet of steel Cr22Mo
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HBE/ ETFT Rp/ Ry Ao/ n : Ar
mm %¥/% MPa MPa %

1.5 70  319.6 482.1 34.1 0.20 1.40 0.69
1.0 80  313.8 474.3 30.5 0.20 1.68 0.34
0.5 90 315.3 476.9 31.0 0.20 1.87 0.15
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Fig.2 &, =45° orientation distribution function (ODF) diagram of cold-rolled (a) (¢)

() and cold-rolled-annealed (b) (d) (f) steel Cr22Mo with cold-rolling reduction /% -

sheet thickness /mm: (a) and (b) 70-1.5; (c) and (d) 80-1.0; and (e) and (f) 90-0.5
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Fig. 3  Distribution diagram of texture orientation density of

cold-rolled steel Cr22Mo with cold-rolling reduction 70% and

sheet thickness 1. 5 mm, 80% and 1. 0 mm, and 90% and 0. 5

mm: (a) « orientation and (b) -y orientation
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Fig. 4  Distribution diagram of texture orientation density of

cold-rolled-annealed steel Cr22Mo with cold-rolling reduction

70% and sheet thickness 1.5 mm, 80% and 1.0 mm, and

90% and 0.5 mm: (a) o orientation and (b) v orientation
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