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Abstract

Weld overlay is one of the residual stress mitigation methods which arrest crack initiation and crack
growth. Therefore weld overlay can be applied to the region where cracking is likely to be. An overlay weld
used in this manner is termed a preemptive weld overlay(PWOL). In pressurized water reactor(PWR)
dissimilar metal weld is susceptible region for primary water stress corrosion cracking(PWSCC). In order to
examine the effect of PWOL on residual stress mitigation, PWOL was applied to a specific dissimilar metal
weld of Kori nuclear power plant by finite element analysis method. As a result, strong compressive residual
stress was made in PWSCC susceptible region and PWOL was proved effective preemptive repair method for

weldment.
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PWR : Pressurized Water Reactor(7} 4 651 ArR)
BWR : Boiling Water Reactor(H] 553 4 +2)

PWOL : Preemptive Weld Overlay(sl*d &% Overlay)

PWSCC : Primary Water Stress Corrosion Cracking
(AR g2 542)

IGSCC : Inter-Granular Stress Corrosion Cracking
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DMW : Dissimilar Metal Weld(¢] & &4-& %)
SMW : Similar Metal Weld(5-%548%)

PWHT : Post Weld Heat Treatment(-8-7 <& = 2])

IHSI : Induction Heating Stress Improvement
(53} 7k AR )

MSIP : Mechanical Stress Improvement
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WPS : Welding Procedure Specification
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HAZ : Heat Affected Zone (& & 34)
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Table 1 Dimensions for nozzle (unit : mm)
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Fig. 3 Schematic illustration of weld overlay
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Table 2 Material properties of TP316L used in this work. Note that solidus temperature is 1420 C, liquidus temperature
is 1460°C and latent heat 300kJ/kg

. . heat . Thermal 0% 20%
Teomp. Den5|t3y specmcoheat conductivity P0|ss_on‘s expansion x10°° proof proof
(C) (kg/m?) (kJ/kgC) (W/mC) ratio (mm/mm/C) stress stress
(MPa) (MPa)
20 7970 0.460 14.9 15.3 243.6 517.1
100 7940 0.505 16.3 16.2 203 467.8
200 7900 0.531 17.9 17.0 168.1 410.1
300 7860 0.545 19.4 17.6 149.4 348.5
400 7810 0.558 20.9 18.1 139.7 328.2
500 7770 0.567 22.1 18.5 129.1 285.8
600 7720 0.578 23.6 18.9 1235 224.6
700 7680 0.587 24.9 0.27 19.3 116.5 187.3
800 7630 0.595 26.3 19.4 112.1 152.2
900 7580 0.624 26.9 19.7 70.5 86.2
1000 7540 0.639 27.5 20.0 27.2 333
1100 7490 0.656 28.7 20.3 13.1 15.9
1200 7440 0.671 29.8 20.6 7.89 9.4
1420 7320 0.703 323 21.4 2.63 3.0
2000 6500 0.703 323 21.4 2.63 3.0

Table 3 Welding procedure specification for safetys-relief nozzle

Pass Name Process size Current Voltage Trv. Spged
(Pass No.) (mm) (A) (V) (cm/min)
B(“ltﬂelqr)‘g SMAW 03.2 125 25 5-10
DMW gi’gt) GTAW 2.4 140 12 5~10
((3‘{?_‘1’;)6 SMAW 032 135 25 5-10
Root GTAW 2.4 140 12 5~10
MW o
et SMAW 3.2 105 27 5~10
31 O|ZEZE2T ZAt 32 SEZE3F ZAL
wZE 9 bdEe T &% (shop weld)o] 2 -& obder L owjde d 8% (field weld)Z=7 oA
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Fig.5 Three paths for indexing residual stress of
interest
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