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Microstructural Control of Weld Heat-Affected Zone of Steel by Mn Depletion Around Inclusions
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Abstract

Role of Mn depleted zone formed around MnS precipitate in transformation of intra-granular ferrite
(IGF) in low alloy steel subjected to simulated thermal cycle of weld heat-affected zone (HAZ) was
studied. Mn distribution in austenite (y) adjacent to MnS were examined by field-emission type trans-
mission electron microscope (FE-TEM) with energy dispersive X-ray spectroscopy (EDS). Foil samples
for TEM were prepared using focused ion beam (FIB), which enabled a direct measurement of Mn
concentration profiles near MnS. Change in area fraction of IGF with thermal cycle conditions was well
explained by the extent of Mn depletion. It was concluded that the formation of IGF was controlled
strongly by the Mn depletion effect in low alloy steels.
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Microstructural changes with simulated HAZ thermal cycle conditions
Held at (a)1373K for 100s, (b)1373K for 300s, (c)1373K for 1000s, (d)1523K for 100s, (e)1523K for 300s and (f)1523K for 1000s
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Influence of holding time and temperature in austenite region on
IGF area fraction
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