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DEW POINT CORROSION CRACKING OF LOW CARBON
STEELSAND THEIR WELD SEAMS IN NITRATE SOL UTIONS
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Concsion and Protection Center , UST Beijing, Beijing 100083, China

ABSTRACT :Recently ,dew point corroson cracking has been found in catdytic cracking equipmentsin
many refineries. The reaoons are thought to be the joint actions of welding resdua stress and the
gassous corrodve media of nitrogen oxides,sulphur oxides,water vapor etc. which condensed on the
wall of cataytic cracking equipments. In this paper ,the susceptibility to stress corrosdon cracking
(SCCO) of gedsof 20G,16MnR ,Q235 - A and their weld ssams were studied in various N H;NOs ol u-
tions by the U - shgped constant strain method. Based upon experiments the efect of sulphur oxideson
the susceptibility to SCC and the cracking mechanism of nitrate dew point corroson were discussed.
The results showed that the susceptibility to nitrate dew point corroson cracking of the weld seam is
higher than that of the relevant matrix ,the SCC susceptibility of stedd 20Gislower than that of stedls
16MnR and Q235 - A and that the existence of sulphur oxidesincreases the SCC susceptibility.
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Table 1 Time to failure of welded sted 16MnRand Q235 - A , 20¢g
NHsNOs 10 % 20 % 40 % 60 %
16MnR 47 59 53 no cracking ,
Q235- A 51 51 53 65 ( 5%, ,
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Fig. 2 Micrographsof 16MnR sted ,(a) meta matrix ; (b) welding seam
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Fig. 3 Crack morphology of welded 16MnR sted in 10 %N HsNO; lutions(a. with 0. 5 %H, S0, ,b. without H,S;)

Fig. 4 Cracking type of welded sted's 16MnR and Q235 - A in 40 %N H;NO; olutions(a. 16MnR ,b. Q235 - A)

Fig. 5 SEM morphology of crack surface of welded steds 16MnR and Q235 - A in 10 %N H;NO; olutions(a. 16MnR ,b. Q235 - A)
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