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Effects of Ti Addition on the Corrosion Resistance of 13Cr Stainless
Steels with Extremely Low Carbon and Nitrogen

Akio YAMAMOTO, Yoshiro KOvasu, Soichi Izumi, and Kiyoshi TASHIRO

Synopsis:

The effects of Ti in 13Cr stainless steels containing only about 0.01% C and N upon the corrosion resis—
tance and the properties of passivation and passive state, were investigated in comparison with the com-
mercially produced AISI type 410 and 430 stainless steels.

The experimental results showed that, by the addition of about 0.3% Ti, 13Cr stainless steels containing
about 0.019% C and N were superior to AISI type 430 stainless steel in general corrosion resistance. The
improvement of corrosion resistance by the addition of Ti was attributable to the decrease of the critical
anodic current density and to the shift of the potential to less noble direction. It was confirmed that this
beneficial effect was brought by Ti as solid solution. With regard to the properties of passive film, it was
concluded that the decrease of C and N to 0.01% level in ferritic stainless steels led to the increase of the
quantity of coulomb for reduction of passive film and that the addition of Ti at solid solution state resulted
in an improvement effect on the passive film in quality, consequently 13Cr stainless steels containing Ti
and extremely low C and N showed higher stability in passivity than commercially melted AISI type 430

stainless steel.
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Table 1. Chemical composition of specimen (wt2).

Alloys C N Si Mn P S Cr Ni Al O Ti sol-Ti*
13CrLCN 0.0091 0.0077 0.023 0.12 0.029 0.006 13.27 0.079 0.011 0.0074 tr —0.083
13CrLCN-Ti 0.0098 0.0078 0.040 0.12 0.028 0.006 13.18 0.080 0.011 0.0069 0.322 0.237
SUS410 0.0530 0.0166 0.265 0.27 0.024 0.006 13.18 0.076 0.003 0.0094 tr —0.290
17CrLCN-Ti 0.0080 0.0095 0.169 1.38 0.026 0.005 16.47 0.100 0.009 0.0083 0.204 0.120
SUS430 0.0490 0.0157 0.536 0.54 0.031 0.006 16.13 0.093 0.016 0.0070 tr —0.269

0.0060 0.0069 0.060 0.01 0.026 0.008 12.50 0.060 0.001 0.0160 tr —0.170
V1-17 ! ! { ! { ! l { { { ! !
0.0080 0.0124 0.120 0.12 0.030 0.010 13.65 0.080 0.016 0.0700 0.271 0.163
0.058 0.0220 0.180 0.20 0.026 0.008 12.50 0.060 0.001 0.0080 tr —0.367
V18-35 { { ! { 0 { { { { ! ! ?
0.066 0.0250 0.220 0.30 0.030 0.010 13.65 0.060 0.016 0.0250 0.440 0.076
* Calculated by next equation
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zation curves in 59, H,SO, (N, sat., 25°C)
at a scanning rate of 50 mV/min.
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Fig. 4. Relationship between the critical current
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larization curves in Fig. 3.
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Fig. 5. Relationship between the critical current
density or the critical potential for passi-
vation from the anodic potentiostatic po-
larization curves, and Ti content in a

* series of extremely low C and N 13Cr
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Fig. 7. Typical examples of the potential decay
curves in 59, H,SO, solution at 25°C,
after the electrochemical passivation treat-
ment at various potentials for 5min in
the same H,SO, solutions.
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Fig. 11. Relationship between the critical current
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Fig. 12. Relationship between the time for self-
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passivity, and the quantiy of electricity
for reduction of passivity.
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