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Texture Formation of Ti-added Extra Low Carbon Sheet Steels

Hot-rolled below Ar; Transformation Temperature
Takehide SENUMA, Hiroshi Yapa, Yoshikazu MATSUMURA and Kenji YAMADA

Synopsis:

In this paper, the texture formation of Ti-added extra low carbon sheet steels hot rolled below Ars trans-
formation temperature has been investigated. A remarkable feature of the texture of the sheet hot-rolled
below Ar; is an inhomogeneous formation through the thickness. In the case of Ti-added extra low carbon
sheet steels, the recrystallization texture of the surface layer is characterized by a high intensity of Goss
orientation while ND// {111} is the main orientation of the recrystallization texture in the midplane. A
calculation deriving r-values from data of a three dimensional analysis of the texture shows that the surface
layer deteriorates the deep drawability of the sheet.

With the aid of a computer program calculating the strain distribution in the roll bite and a crystal rota-
tion model developed by DiLarMORE and KatoH, the cause of the inhomogeneous texture formation has been
studied. The calculation result shows that the surface texture is strongly influenced by the friction be-
tween roll and sheet. With decreasing friction, the surface texture gradually becomes similar to that of
the midplane.

In the consideration of the calculated result, hot rolling experiments were carried out at a newly de-
veloped laboratory multipass hot rolling mill equipped with a lubrication facility. Ti-added low carbon
steel sheet hot-rolled below Ar; in a lubricated condition shows a nearly homogeneous texture through the
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thickness with a main orientation of ND // {111} and consequently a high r-value.
Key words : rolling ; hot rolled product ; recrystallization ; texture ; deep drawability.
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Table 1. Chemical compositions of the steel used
in the experiment (wt%).

C Si Mn P S Al Ti N

0.0032 0.018 0.22 0.013 0.006 0.053 0.058 0.0019
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Fig. 1. Schematic depiction of the newly de-
veloped multipass hot rolling mill??.
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Fig. 2. Schematic depiction of the lubrication
system attached to the new multipass hot rolling
mill.
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Fig. 4. Recrystallization texture at the different layers of a sheet
hot-rolled at a finishing temperature of 765°C without lubrication.

Table 2. Results of hot rolling carried out in a lubricated and an unlubricated condition.

Rolli Finishing Rolling Rolling
odA”.'g temperature load torque rL rc D r_p 7
condition °C) ) (t-m)
Unlubricated 765 275 20.5 0.807 1.312 1.006 1.026 1.038
Lubricated 755 201 14.6 1.621 2.052 1.230 1.130 1.508
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Fig. 5. Recrystallization texture at the different layers of a sheet
hot-rolled at a finishing temperature of 755°C with lubrication.
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