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Abstract

Both creep deformation and creep crack growth experiments have been conducted on 2.25Cr-1Mo
steel weldment in order to provided an information on residual life prediction of structural component
weldment containing a crack. The stress exponent of creep deformation equation for the base metal
and weldment at 823K were found to be 10.2 and 7.3, respectively. These two values could be assumed
that dislocation climb processes are controlling the creep deformation of both materials. The creep rate
of the weldment was very low, compared with that of base metal under the same applied
stress.Whereas the creep crack growth rate of the weldment was almost twice higher than that of basc
metal under the fixed value of C*. This may indicate that the weldment is stronger than the base metal
in view of creep deformation and is brittle during creep crack growth due to the intrinsic
microstructure of banite and relatively higher Si and Mn contents.
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Fig. 1 Geometry of compact tension specimen

Creep crack
growth specimen

Fig. 2 Orientation of creep deformation and creep

F5-o] rlAl 24 & 242t Photo. 1(a) 3 (b)

s 2

crack growth specimens in a welded plate

Table 1 Chemical composition of the 2.25Cr-1Mo steel base and welding wire (wt. %)

Materials C Si Mn P 3 Cr Mo Ni Fe
Base metal | 0.05 0.1 | 0.93 0.008 | 0.006 2.54 0.98 - bal.
Welding wire 0.1 0.2 0.47 0.009 0.011 2.22 1.01 0.08 bal.
_Table 2 GTAW welding conditions
Dia.(mm) Pass Current(A) Gas Root{mm) Speed(mm/sec) Remark

2.4 50 DC 41 Argon 2 1.42 GTAW
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