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Effects of nitrogen on the degree of sensitization (DOS) and the passive film breakdown
potential (Eb) of AISI 304 stainless steel were studied by potentiostat. AISI 304 stainless steel
samples containing 0.02 ~ 0.10wt% nitrogen were sensitized by heat treatment at 650°C.
The DOS was measured using the double-loop reactivation method of the electrochemical potentio-
dynamic reactivation (EPR) ‘test with the potential scan rate of 150 mV/min in the electrolyte
of 0.5M H,S04 + 0.01M KSCN solution at 25°C. The passive film breakdown potnetial (Eb) and
repassivation potential (Er) were detected by using the cyclic potentiodynamic polarization test
(CPPT) in 0.5M HCI solution at 25°C. In addition, corrosion morphologies were observed by SEM
and optical microscope. It was found that nitrogen additions up to 0.1wt% decreased DOS and
increased Eb and Er of AISI 304 stainless steel, whereas the increasing sensitization time increased
the DOS and decreased Eb and Er. The corrosion morphologies showed severe pits and intergranu-

lar attacks in the samples of low nitrogen content and high DOS.
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Table 1. Chemical Composition of the Samples (wt.9%)

C Cr

Mo | Mn | Cu

0.0260.044 (18.34

0.05210.050(18.18

0.1d010.045|18.29

0.10 | 1.23 | 0.12 | Bal.
0.10 | 1.21 | 0.11 | Bal
0.10 1 23 10.12 | Bal.

TEMPERATURE °C

HOMO

1hr, 1050°C

SEN

3,5,10n 650%c

TIME

Fig. 1 Cycles of heat treatment for solution and

sensitization.
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Table 2. EPR Results for AlSI 304 Stainless Steel
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2N | 1.10x107® | 0.30x107" 3.6
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10N | 3.30x107* | 0.10x107' 3.3
2N | 7.00x107* 0.90x0"! 7.8
108 5N | 4.10x107* | 0.70x107! 5.9
1 10N | 2.80x107* | 0.60x10"! 4.8
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Fig. 7. Effect of N content on DOS of AISI 304 ss.
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Photo.1, Scanning electron micrographs showing intergranular corrosion behavior
after EPR testing in 0.5M H2S04 + O0.01M KSCN solution at 25C.
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Table 3. CPPT results for AlSI 304 Stainless Steel
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Photo. 2. Representative microstructures following the CPPT.
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