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Development and Evaluation of Predictive Model for Microstructures
and Mechanical Material Properties in Heat Affected Zone of
Pressure Vessel Steel Weld

Jong-Sung Kim, Seung-Gun Lee and Tae-Eun Jin
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Abstract

S34), Thermodynamics(E & ),

A prediction procedure has been developed to evaluate the microtructures and material properties of
heat affected zone (HAZ) in pressure vessel steel weld, based on temperature analysis, thermodynamics
calculation and reaction kinetics model. Temperature distributions in HAZ are calculated by finite element
method. The microstructures in HAZ are predicted by combining the temperature analysis results with the

reaction Kinetics model

for austenite grain growth and austenite decomposition.

Substituting

the

microstructure prediction results into the previous experimental relations, the mechanical material properties

such as hardness,

yielding strength and tensile strength are calculated. The prediction procedure is

modified and verified by the comparison between the present results and the previous study results for
the simulated HAZ in reactor pressure vessel (RPV) circumferential weld. Finally, the microstructures and
mechanical material properties are determined by applying the final procedure to real RPV circumferential
weld and the local weak zone in HAZ is evaluated based on the application results.
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Table 1 Chemical composition of SA508 Gr.3 Cl.1

El.| C Si {Mn| P S |[Ni| Cr | Mo
wt.%| 0.1910.08 {1.3510.006|0.0020.82| 0.17 | 0.51
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Table 3 Specifications of welding parameters

Wire Size 4 mm

Current 500~600 A
Voltage 28~32V
Speed 30~40 cm/min

Preheat temp. 121 C(min.)

Interpass temp. 200 C(max.)

PWHT 615 T/ 40 hr
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