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Effect of Aluminium and Boron on Formability for Cu Bearing
Extra Low Carbon Steel Sheets

S. 1. Kim®, K. H. Chung’, M. H. Hong’

Abstract

This paper examines the effect of nitride formation on formability for Cu bearing high strength extra low carbon (ELC)
steel sheets. For this purpose, we have investigated the effect of addition of aluminium (Al) and boron (B) on texture and
precipitation behavior of the ELC steel during continuous annealing. Mechanical properties and microstructures of the
ELC steel sheets were analyzed as well using uni-axial tensile test, electron back-scattered diffraction (EBSD) technique
and transmission electron microscopy (TEM) following pilot rolling and continuous annealing.

It has been found that the addition of Al and B increases the precipitation of AIN and BN. What is more, the scavange
of solute nitrogen is effective in increasing the formability of the ELC steels. In addition, the Al and B addition improves
the aging property of the ELC steel.
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(ADZ B E(B)9] dag FQ3lr] 9Jate] Al B §go] A= K}E 39 AAE EvEAY. F 11L&
Ale] gaol 0.03wt. % AIZA=7ZH(Al-killed steel) 2% CuE g BEZOlY 7 2= 7 19] Ao BS
F7F2 F7kste] BN(boron nitride)o] BAHAL Ro2 2T E Foln 7 32 7 19 Ao AlS o
Bol H7bsle AlN(aluminium nitride)o] 7 10] v]&) o @o] HAHYL Ao T L= Fo|r}.

Table 1 Chemical compositions of extra low carbon steels used (Wt.%).

Steel C Mn P S Al Cu B N AN | B/N
1 0.002 - - - 0.03 0.1 0 0.002 15 0
2 0.002 - - - 0.03 0.1 0.0005 0.002 15 0.25
3 0.002 - - - 0.08 0.1 0 0.002 40 0
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Fig. 1 Influence of Boron and Aluminium addition on (a) stress — strain curve, (b) yield and tensile strength, (c)
uniform and total elongation and (d) Lankford values for Cu bearing extra low carbon steel sheets.

Fig. 2 Optical micrographs of (a) steel 1, (b) steel 2 and (c) steel 3 sheets after continuous annealing at 780C.
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Fig. 3 Contour maps of ¢,=45° orientation distribution function obtained from EBSD analysis for (a) steel 1, (b)
steel 2 and (c) steel 3 sheets after continuous annealing at 780 °C.
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