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Effects of Microalloying
Elements on HIC Resistant Property of HSLA Steels
Horng-Yih Liou, Rong-Iuan Shieh, and Feng-1 Wei
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ABSTRACT

The effects of alloying elements (including: niobium, copper, chromium,
molybdenum, and titanium) in high strength low alloy (HSLA) steels on
hydrogen induced cracking (HIC) have been investigated. The HIC test
method is performed by NACE TM-02-84 in BP and NACE solution. After
test, OM, SEM, EPMA, AES, and image analyzer were chosen to analyze the
data. The results show that addition of niobium increases the aspect ratio of
inclusion and results in decrease of HIC resistance. In BP solution,
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copper-bearing steel can form a protective film whose outside is y-Fe,O;
enriched Cu and inside is FeS. Alloying chromium and molybdenum has
synthetic effect on formation of low temperature transformation phase and
increase of the sensitivity of HIC. This detrimental effect of molybdenum is
three times that of chromium. Additionally coarse TiN precipitates, as well as

elongated Mn$S inclusions, are the initiation sites of HIC, and both can

cooperate to result in occurrence of HIC.
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