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Effect of Nitrogen Content on Deep Drawability of Rimmed Low
Carbon Cold Rolled Steel Sheet

Masashi 'TARAHASHI, Atsuki ORAMOTO, Shingo INo, and Tadaaki NAKATA

Synopsis:

In the production of rimmed steel sheet, its nitrogen content converged to a constant level at box an—
nealing process. Therefore increased nitrogen in steel making did not affect the strain aging properties
of the sheet, but deteriorated the drawability or the r—value of the sheet.

To clarify the effect of nitrogen on recrystallization texture formation, the nitrogen content at cold rol—
ling and that at recrystallization annealing were varied by atmospheric reaction at 350~400°C after cold
rolling and then recrystallization textures were compared. Amounts of {I11} and {110} components
of the recrystallization texture were markedly affected by the nitrogen content at annealing, whereas they
were not affected by that at cold folling. Meanwhile, neither the amount of {100} component nor recry—
stallized grain size was inﬂuencéq} by nitrogen content.

It was supposed that high nitrogen content at the ladle in steel making induced larger amounts of nitro—
gen atoms as interstitials at recovery or recrystallization stage of the cold rolled steel, which promoted the
recrystallization of {110} component and suppressed the development of {111} component at recrystal—

lization annealing.
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Fig. 1. Effects of nitrogen content at ladle on nitro-
gen content, drawabilities, and strain aging
property of cold rolled and annealed sheet
steel.
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'y Observations of structure
Chemical analysis

Fig. 2. Experimental -procedure.
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Table 1. Chemical composition of steels before
cold rolling (wt%).
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Effects or nitrogen content before recrystalliza-
tion annealing on grain size, texture and 7y

value of steels after annealing at 700°C. "~ 4 RF. EEREMNOBRRERS I EOFREDLIE
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Fig.3. {200} pole figures of steel H and J, in the cold rolled condition (reduction : 75%) .
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] of N
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0.6 . 1 1 L ! H-3 | 895NH;+209%H,* 350°C, 48h| 4 24
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0.7k 2 _ _ ......_. __________
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Steel H-1 Steel H-2
(N: 4 >~ 6 ppm) >{111}<011> (N:4 > 54 ppm)
R.D. v{111}<112>

x{554}<225>

Steel H-3

Steel J-4
(N: 4 > 24 ppm)

(N: 24 > 24 ppm)

Fig.5. {200} pole figures of steels after recrystallization annealing at 700°C. Nitrogen content at
cold rolling and at annealing are noted in left and{right part of parentheses respectively.
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Table 3. Chemical composition of steels before
cold rolling (wt%).

&mlw C [ Mn [ P ‘ S [ N

X 0.046 | 0.32 | 0.013| 0.012 | 0.0011
Y 0.052 | 0.32 | 0.013| 0.011 | 0.0021
7 0.042| 031 | 0.013| 0.012 | 0.0118
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Fig.6. Nitrogen content, hardness, [and integrated
intensity ratio of cold rolled steels as a
function of temperature at heating in N, or
H, atmosphere.
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