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Development of Creep Properties Evaluation Technique
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Abstract

In the life assessment for plant structural component, the research on deterioration of toughness and
material properties occurred in weldments has been considered as very important problems. In general,
the microstructures composed in weldments are largely classified with weld metal(W.M), fusion
line(F.L), heat affected zone(HAZ), and base metalBM). It has been reported that the creep
characteristics on weldments having variable microstructures could be unpredictably changed.
Furthermore, it is also known that HAZ adjacent to F.L exhibits the decreased creep strength compared
to those in base or weld metals, and promotes the occurrence of Type III and Type IV cracking duc
to the growth of grains and the coarsening carbides precipitated in ferritic matrix by welding and
PWHT processes. However, the lots of works reported up to date on crecp damage in power plant
components have been mostly conducted on BM and the creep properties on a localized
microstructures in weldments have not as yet been throughly investigated. In this paper, for various
microstructures such as coarse grain HAZ(CGHAZ), WM and B.M in X20CtMoV121 steel weldment,
the small punch-creep(SP-Creep) test using miniaturized specimen(t=0.5mm, 0.25mm) is performed to
investigate a possibility for creep characteristics evaluation.
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Table 1 Welding process specification for X20CtMoV121 steel

Filler Metal Current / Polarity Voltage Travel speed
AWS class Diameter Type Amp. mnge | Range (V) (cm/min)
(mm) (A)
GTAW SGCiMoWV12 $24 DCSP 130~150 11 8~15
SAW UPS2CtMoWV12 $2.4 DCSP 305~345 31~32 | 40~50
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Fig, 1 Joint design for X20CtMoV121 steel weldment

Weld Metal(W M) Fusion Line(F.L) + Corse-grain HAZ(CGHAZ)

N
Rase MetallR. M)

Fig. 2 Schematic illustration of X20CtMoV121 steel
weldment and machining position for
SP-Creep specimen
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Fig. 3 Varions microstructures  for
X20CMoV121 steel weldment
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Fig. 4 Vickers hardness distributions in transverse
section of X20CMoV121 steel weldment
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Fig. 5 The SP-Creep and strain rate curves for B.M,
CGHAZ and WM at 600C, 40kg
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Fig, 6 The behavior of initial equivalent fracture
strain for X20CrMoV121 steel weldment
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Fig. 7 The power law relationship in terms of
strain rate  for X20CrMoV121  steel
weldment
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