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Abstract

The objective of this research was to study the decomposition of martensite at heat
affect zone (HAZ) by direct observation of weld interface in 2.25Cr-0.5Mo steel using Low-
energy Electron Microscopy (LEEM) technique at elevated temperatures. This is a simulation
of PWHT on Cr-Mo steel grade T22. The welds were performed using GTAW process and
ER90S-B9 was used as a filler metal. The mechanical properties of dissimilar joining 2.25Cr—
1Mo steel at PWHT 760°C for various time of 0.5, 1 and 3 hours were studied in terms of
hardness of the welds. The result of in-situ recording by using LEEM mode. Considered from
grain characteristics and phase transformation compared to the time at various locations
showed that when heating PWHT near the eutectoid temperature of approx. 690-700 °C for
14 hours. The martensite structure in T22 (T22-HAZ) started to decomposed by the prior
austenite structure before entering into a larger ferrite structure. The sequence of phase
transformation is similar in each position. The difference in grain size and duration of
structure. This is due to the original structure of the material and the heat affected by the
welding that gives each location a different temperature and cooling rate. The effect of
post weld heat treatment form activity gradient of Cr cause the hardness of heat affect
zone on T22 side (Soft Zone) is lower than weld metal zone (Hard zone). The longer PWHT

duration, the hardness of soft and hard zone is decreased
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