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Formation of Transformation Textures and Plastic Anisotropy in

Hot-rolled Steel Sheets

Synopsis :

Minoru NISHIDA and Toshiyuki KaTo

The effect of hot rolling conditions on transformation textures, Lankford values (7), and earing on deep-
drawn cups have been studied using a low-carbon Al-killed steel, a B-bearing mild steel, and a high
strength steel containing Ti or Nb. All samples were produced on a commercial hot strip mill. The effect
of B and Nb additions on austenite recrystallization behavior was also studied.

Transformation textures of the various hot-rolled steel sheets were analyzed from the view point of the

retardation degree of recrystallization.
textures.

It was concluded that there were two types of transformation
The first one was transformed from unrecrystallized austenite with rolling texture and the other

from recrystallized austenite with recrystallization texture.

The planar anisotropy of 7 values in the low-carbon Al-killed steel and the B-bearing steel samples de-
creased at high finishing temperatures even above the Ar; temperature. This phenomenon was not due to a
random orientation, but rather due to the coexistence of orientation which mutually canceled out the indi-

vidual planar anisotropies.

Key words : hot-rolled steel sheet ; low-carbon Al-killed steel ; B-bearing steel ; high strength steel ; trans-
formation texture ; Lankford value ; planar anisotropy ; austenite recrystallization.
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Table 1. Chemical composition and finish-rolling temperature (FDT) of hot-rolled steel sheets used for r
value and texture investigations.

Stecl Thickness Chemical composition (wt%) FPT
(mem) c Mn Al Total N B Ti Nb ¢
* Al killed steel 3.2 0.05 0.30 0.030 0.0055 — — — 840-905
B steel 3.2 0.05 0.30 0.025 0.0042 0.003 — — 793-895
Ti steel (1) 3.2 0.16 0.20 0.027 0.0048 = 0.042 — 830-875
Ti steel (2) 1.6 0.11 0.68 0.024 0.0046 — 0.045 — 820-850
Nb steel 1.6 0.12 0.74 0.035 0.0045 — — 0.027 840-850
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Fig. 1. Influence of finish-rolling temperature
(FDT) on r values in L, T, and D directions in
hot-rolled steel sheets.
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Fig. 2.. Influence of finish—f‘olling temperature
(FDT) on earing height in hot-rolled steel sheets.
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Fig. 3. Influence of finish-rolling temperature

(FDT) on (200), (110), (222) and (211) reflection
intensities in hot-rolled steel sheets.

RD/ <110> MG M < BEL, (1111 <112>
MEOHM B, LarLl, {110f mAMEGRIZE A
EHHE LB A,

Ti ® Nb ML 2 &SRB OGS, Fig. 3 IR
L7291 (200) HGEREEE Al S0 FSRERL LV
ThH2, (211) HHEEIHES BRMFALD bE WL
NNV TdHAH. &I Nb@RIgEo (211) HHEEEATE .
Ti #NME <k, (211) HWHEOFEEREKFELSK &
<, Ay BREAD ECORERBEER NI E $ -4 ER
EA#ELL T bbb EEEOETERIKEVITILHL L
D, NbiRMEBERL XNV E LD,

23 A—AFFM METOEEBHAFEDICHKITT
B & Nb ORE

F—25F+4+ (7) HoBESEH AL L0,
BEEHNRANRLT L yRRANF Ty F Uy 7ICXDBIBTE
HE&H1, C& Mn 28I & €4 C-MnSl& ZNICB
EEML 72 B @« HERE 2RI CER L.
%7, Nb OB SBBHORAZICIE, API #4% X52 7
L— Fo Nb im0y CC A7 75 Hw/. Th
5 DMOALFER S % Table 2 1I2/RY. 50mm ED > —
FN—ZEELOL, UWTIRTEELTVWAKEAN
LT yRFELZHEE LA, C-Mn e Bim@icow
T, 1250°C 2B L 7= b, B RERE AT 950°C
D5 AFHE (BEWE 12.2mm, AEHETE 76%)
LR EE AT 850°C @ 6 N AJERE (HWE 7.5
mm, BETETE8%) 21727, F 7, Nbi@RmMmsMic

Table 2. Chemical composition (wt%) of steels
used for studying recrystallization behabior.

Steel C Mn Al B Nb
C-Mn 0.13 0.64 0.017 - -
C-Mn-B 0.12 0.76 0.017 0.0031 —
C~Mn-Nb 0.13 1.24 0.025 — 0.034

Fig. 4. Effect of finish-rolling temper-
ature (FDT) on main orientations
obtained from crystalite orientation
distribution analysis in hot-rolled low
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Table 3. Austenite recrystallization behavior of
C-Mn, C-Mn-B and C-Mn-Nb steels, heated at
., 1250°C and rolled in 7 range.
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Fig. 5. Effect of B addition on rolling force per

unit width in finish-rolling train of hot strip mill.
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