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Effect of C and Nb on Strength and Toughness of Al-killed
Steels for Low Temperature Service

Osamu FURUKIMI Shigeharu SuUzUKI, and Akio Kamapa

Synopsis :

The effect of C content of less than 0.04% and Nb addition on the mechanical properties of base metal
and the toughness of weld bond was investigated on Al-killed steels for low temperature service.

The main results obtained are as follows :

(1)

The toughness of base metal was the highest when C content was between 0.01 and 0.029%.

{2) The strength of Nb steel was not lowered significantly by decreasing the C content when it was

less than 0.029%,.
tation of Nb carbonitrides.
in C content.
(3)
0.029%,.

This was attributed to the increase in hardenability due to solute Nb and the precipi—
The strength of Nb free steel, on the other hand, decreased with the decrease

The toughness of weld bond of Nb steel was the highest when C content was between 0.01 and
In the case of Nb free steel, on the other hand, the decrease in C content below 0.04%, did not

improve the toughness of weld bond. This was due to the fact that the grain grew as C content decreased
in the case of Nb free steel, while the grain growth was restrained by solute Nb in the case of Nb steel.

(4)

From these facts, C content between 0.01 and 0.029%, and Nb addition were concluded to be the

most appropriate for Al-killed steels for low temperature service.
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Table 1. Chemical composition of steels used
(Wt%)

Steel C Si  Mn P S Nb Al N
1 0001 0.21 1.39 0009 0004 —  0.028 0.0036
2 0006 022 1.3 0.009 0.004 —  0.032 0.0040
3 0010 021 1.4 0.011 0.004 —  0.027 0.0036
4 002 022 1.39 0012 0.004 —  0.025 0.0038
5 003 022 1.43 0.012 0.004 —  0.027 0.0042
6 0.041 0.23 141 0010 0.004 —  0.027 0.0040
7 0001 0.2l L.42 0.008 0.004 0.023 0.028 0.0042
8 0.004 0.20 1.41 0.011 0,003 0.030 0.034 0.0047
9 0.006 0.22 1.36 0.009 0.004 0.036 0.032 0.0040
10 0011 0.20 1.40 0.010 0.003 0.028 0.034 0.0044
11 0019 0.20 1.4t 0,011 0.003 0.031 0.019 0.0048
12 0027 0.20 1.40 0.010 0.003 0.032 0.032 0.0047
13 0,030 0.20 1.43 0.011 0.004 0.027 0.028 0.0034
14 0.040 0.26 1.43 0.013 0.004 0.030 0.043 00038
15 0.00l 0.21 1.42 0.008 0.004 0.053 0.031 0.0042
16 0.001 0.22 1.40 0.009 0.004 0.080 0.032 O0.0047
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tent for ultra low C steel (a) and ultra low C-
Nb steel(b).
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