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SUDARAT KHETSOONGNOEN : DIRECT OBSERVATION OF
MARTENSITE DECOMPOSITION IN Cr-Mo GRADE T22 WELD.

THESIS ADVISOR : ASST. PROF.JONGKOL SRITHORN, Ph.D., 94 PP.

PWTH/HEAT AFFECTED ZONE/MARTENSITE DECOMPOSITION/LEEM/IN-

SITU OBSERVATION

This research study in-situ observation of dissimilar joining between 2.25Cr-
0.5Mo grade T22 base material with ER90S-B9 filler metal using GTAW process was
performed by implementation of LEEM. A post weld heat treatment cycle was
simulated on a welded specimen in high vacuum chamber. Both effects PWHT duration
and weld areas were studied in comparison for decomposition of martensite formed
after welding. At the simulated PWHT between 690-700°C in CGHAZ and FGHAZ,
martensite started to decomposed by dissolution of carbide flakes. The prior-austenite
grain boundaries were also shown. In un-affected base material, ferrite and new pearlite
grains presented and grew at the expense of old pearlite. Longer PWHT duration
resulted in more ferrite formed in all weld areas. Raising PWHT temperature to 730°C
the new austenite formed at grain boundaries in all area. The mechanism of martensite
decomposition is similar in each position would be the dissolution of carbide, followed
by formation of ferrite and growth as PWHT proceeded. The difference in grain size
and duration of structure due to the structure of the material and heat affected of the

welding that gives each position have a different peak temp reached and rate of cooling.
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