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Clarification of Solidification Behaviors in Austenitic Stainless Steels by Using Welding Process
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Abstract

Solidification morphologies and the formation mechanism of vermicular and lacy ferrite observed in
the austenitic stainless steels solidified with primary ferrite (FA mode) were clarified in terms of crystal-
lography. The austenite in the interdendritic regions is not crystallographically restricted by the pri-
mary ferrite during the growth. The growth manner of the primary ferrite and secondary austenite is
named as “independent two phase growth”. The ferrite morphology is decided by both the crystallo-
graphic orientation relationship between ferrite and austenite established at the stage of ferrite nucle-
ation and the relationship between the welding heat source direction and the preferential growth direc-

tions of ferrite and austenite.
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ite columnar structure vertically (A) and cutting parallel to austenite
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Wolding
Location direction
observed —

i __Fusion
" boundary

50 um

(a) Plate A (b) Plate B

9 8 TIEH L 7=$MiRA S S USEIRBETIG A IV 5 VB L 725

EOBRMEFIAFED I 7 O4ER, (a) $H1RA, (b) $81RB
Microstructures taken near bottom of weld center, parallel to welding
direction, in autogenous TIG welds on (a) plate A and (b) plate B in
Fig. 8
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