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Abstract: The effects of C and N on solid solution strengthening and grain refinement strengthening were quanti-
tatively evaluated using various austenitic stainless steels in which C and N were added independently to
Fe-18 mass%Cr-12 mass%Ni alloys. As a result of evaluating the amount of solid solution strengthening
from the intercept value in the Hall-Petch relationship, it was confirmed that N has a stronger solid solu-
tion strengthening capacity than C. On the other hand, the addition of C and N increased the slope of the
Hall-Petch relationship, the so-called Hall-Petch coefficient, and the amount of grain refinement strength-
ening increased. Comparing the effects of C and N, there was no significant difference in the effect of
increasing the Hall-Petch coefficient between the two elements at the same amount of addition. The
critical grain boundary shear stress measured by nanoindentation tests and the Hall-Petch coefficient cor-
responded well for both steels, demonstrating that the increase in critical shear stress due to the addition
of C and N results in increased grain refinement strengthening. However, the amount of grain boundary
segregation was calculated to be considerably higher for C than for N, suggesting that N is more effective
than C in increasing the critical grain boundary shear stress.
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Table 1. Chemical compositions of specimens used in this study

(mass%).

Cr Ni C N Fe
OCN | 180 | 118 0.001 0.001 bal.
0.03C | 179 | 118 (o.{)zngt% ) 0.002 bal.
0.06C | 179 | 118 (0&25;% ) 0.002 bal.
0.1C | 182 | 120 (0.24%9;% ) 0.002 bal.
02C | 181 | 119 (0.86179;% ) 0.003 bal.
0.08N | 180 | 1138 0.001 (0.3???&% )| bl
0.15N | 180 | 118 0.001 (0'5%113 o | bal
025N | 180 | 118 0.001 (0_9%‘222 oo | bal
03N | 180 | 118 0.001 (1.1%&% )| bl
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Fig. 2. Crystallographic orientation maps and inverse pole figures of 0.06C (a) , 0.08N (b). (Online version in color.)
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