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An Evaluation of Plastic Flow Characteristic for local structure of
Weldment in Power Plant using SP test and Inverse FEA

Seung-Se Baek, II-Hyun Kwon, Hoi-Hyun Kim,

Dong-Hwan Lee, Sung-Mo Yang, and Hyo-Sun Yu

Key Words: Base Metal(5A), Finite Element Analysis(-3F8.42314), HAZ(E &), Inverse
FEA(93l14]), Small Punch(Z4~3H %], SP), Weld Metal(-& %5 <), X20CrMoV 121

Abstract

SP test has been confirmed the availability, however the application of SP test is hampered because
the relation of stress-strain and load-displacement is not determined definitely. This study suggested an
evaluation technique of plastic flow characteristic for X20CrMoV121 steel weldment through inverse
analysis using SP test and finite element analysis(FEA). From the result, good agreement was found in
load-displacement curves obtained from SP test and FEA. Also, The behavior of load-displacement
curve from FEA show a rule that load is increase with increasing K(strength coefficient) and
displacement is increase with increasing n(work hardening index). From the inverse analysis, true
stress-strain curve could be obtained for each local structure of weldment. And the CGHAZ and WM,
which showed lower load- displacement behavior, have smaller work hardening index, while FGHAZ

have the largest index.
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Table 1 Chemical compositions of X20CrMoV121 steel (wt.%)

C Si Mn P S

Ni Cr Mo Y Fe

0.19 0.19 0.48 0.011 0.003

0.66 10.40 0.86 0.26 bal.

Table 2 Mechanical properties of X20CrMoV121

Table 3 Strengthening, preaheat, and postweld heat

steel treatment conditions
Yield Tensile . . .. 1050C, 120C,
strength strength Elongation | Y/T ratio Normalizing 15min, AC Preheat Shr 20min
(%) (%)
(MPa) (MPa) T . 760C, PWHT 750C,
572 798 19.4 72 CMPENE | 90min, AC Shr 51min
Load
. FLd CGHAZ
mem\g
W 7 CGHAZ

Fig. 1 Schematic illustration for X20CrMoV121

orientation of SP specimen, and loading method for CGHAZ specimen
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Fig. 2 Finite element model for SP test
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Fig. 3 Flow chart of inverse FEA technique
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Fig. 5 Variation of FEA load-displacement curve
according to parameter.
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