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ABSTRACT

Microstructures of SAF 2205 type steel after weld simulation were investigated using the automatic
image analysis system. Conventional etching produced weak contrast between phases. After modifica-
tion of the colour etching method, a clear distinction between the austenite and ferrite phases was
obtained. Microstructure was quantitatively characterised by the area fraction and the width of austeni-
te at ferrite grain boundaries, also by mean free distance between the austenite islands distributed in
the ferrite matrix. The measured structural parameters are related to Charpy-V impact energy data. In
particular the width of the austenite islands located at the ferrite grain boundaries had a significant
influence on the impact energy.
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INTRODUCTION

Duplex stainless steels possess excellent corrosion resistance, good weldability and good mechanical
properties. Modern duplex steels contain approximately the same amounts of ferrite and austenite.
This ratio is also maintained in the base metal during welding; however in the heat affected zone (HAZ)
the contents of austenite and ferrite depend on the weld thermal cycle. Increasing the austenite content
of the weld metal improved tensile ductility and impact toughness (Sridhar et al., 1984). Austenite for-
mation can be suppressed during the welding process resulting in higher ferrite content (Gretoft et al.,
1988). Large ferrite grain size and low volume fraction of austenite led to lower impact toughness of the
welded material (Enjo et al., 1988). Coarse ferrite grain gave a limited austenite reformation on cooling,
with direct consequences for both mechanical properties and corrosion resistance (Ferreira and Hertz-
man, 1991). Since the relations between ferrite and austenite contents and morphologies are important
for the mechanical properties and corrosion resistance of duplex steel weldment, the present paper
aims to present a method to determine weld microstructures and to quantitatively characterise them
using an automated image processing.

MATERIAL

Weld simulated specimens and impact energy data were used from the earlier work (Cao and Hertz-
man, 1991). Chemical compositions of steels and Swedish standard specification of SAF 2205 (SS
2377) are given in Table 1. The specimens were the half size Charpy V-notch blanks ( 5><10><60 mm )
machined from the 7 mm plates with the long axes in the rolling direction. Weld simulation was
performed on a resistance heated weld simulator with controlled temperature cycles and water cooling.
HAZ was located in the centre of the specimen. Table 2 presents the thermal cycles of weld simulation
and Charpy-V impact energy data. Specimens were divided into two groups. These with fast cooling
rate, (F), were selected into group I. The ones with medium cooling rate, (M), and slow cooling rate,
(S), were in group ll. Quantitative metallographic examination was performed in HAZ.












