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Effect of Vanadium and Nitrogen Addition on the Recrystallization
of Cold Rolled Low Carbon Steel

Takashi MATSUOKA, Masashi TAKAHASHI, and Hiromi SHIRAISHI

Synopsis:

Recrystallization of cold rolled steels with approximately 0:02wt%, nitrogen and with vanadium is to a
large extent affected by the variation of vanadium content.
nitrogen content (Cy) is approximately 1, that is Cy (a/0)/Cy (a/o)=1, recrystallization is much retarded;
in the strip annealed for 3 hours at 750°C, unrecrystallized parts are found under an electron microscope.
The annealing texture shows high concentrations around the (100) and (112) poles, and is rather similar
to a cold rolling one.

When the ratio of vanadium content(Cy) to

The steels have small grains, high yield points, and small elongations.

When Cy/Cn=10, the recrystallization of steels occurs more easily than that of the steels containing
vanadium at the ratio of about Cy/Cy==1. The annealing texture is composed mainly of {111}¢110>+
{111}<112} orientations.

Similar but small effects are also observed by vanadium addition in the steels with approximately 0-002%
nitrogen. -

(Received Dec. 10, 1971)
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D (0011 0355|0014 | 0-013 | 0-2] | 0-0022
E [0012| 036 |0°015|0-014| 0-42 | 0-0024
F | 0008 037001410012 — |1 0-0184
G [00Il]|] 03510014 |0:014| 0:05] 00142
H |0012] 0-36|0-015|0-014| 0-11 | 0-0142
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M |0-018| 0-37 | 0-017 | 0018 | 0-41 | 0-022
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Fig. 2. Variation in hardness in cold rolled sheets of steels K, L, and M,
isothermally annealed at temperatures designated.
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Fig. 10. Variation in integrated intensity of various components for steels K, L and M
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Table 2. Chemical analysis of nitrogen as
vanadium nitride in hot rolled
bands and cold rolled strips after
annealing at 700°C for 3hr(2;).

N as VN
Steel | Cold rolled Hot rolled (A)—(B)

strip after an- band (B)

nealing (A)
B 0-0018 00001 0-0017
C 0-0032 0-0008 0-0024
D 0-0044 0-0018 0-0026
E 0-0026 0-0030
G 00122 ! 0-0020 0-0102
H 0'0168 ! 0-0076 0-0092
I 0°0122 0-0090 | 0-0032
J 0:0170 0-0154 0-0016
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Table 3. Chemical analysis of nitrogen as
vanadium nitride in the cold rolled
strips as rolled and after anneal-
ing for 100min at 750°C (%).

Steel as rolled after annealing
L 0-003 0.014
M 0-022 0.022
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