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The formation of fine acicular ferrite microstructure and 
toughness improvement have been observed in a welding 
metal in which inclusion particles containing Mn-Ti 
based oxide are dispersed.  The inclusion particles are 
composed of MnTi2O4 , TiO2 , amorphous and MnS phases, 
while the acicular ferrite has been nucleated from the 



particles containing Mn-Ti based oxides, including 
their influence on the AF structure and me



were collected from the central part of each weld 
metal and in the welding direction so that each 
notch was positioned at the joining portion of the 
respective welding pass.  Charpy impact absorbed 
energy, vE-30℃, was evaluated by the average value 
of the results for threr1Tj
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<100>AF1, are close to each other.  This result suggests 
that the fo
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