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In several locations of the pressurized water reactors, dissimilar metal welds using inconel welding wires are
used to join the low alloy steel nozzles to stainless steel pipes. To evaluate the integrity and design the
dissimilar welds, tensile and fracture properties variations are needed. In this study, dissimilar metal welds
composed of SA508 Gr.3 LAS, inconel 82/182 weld, and TP316 stainless steel were prepared by gas tungsten
arc welding and shielded metal arc welding technique. Microstructures were observed using optical and
electron microscopes. Different tensile and fracture properties were observed depending on the specimen
sampling position at room temperature and 320°C, and that was discussed based on the microstructure
characteristics. It was found that the strength at the bottom of weld was greater than at the top of the weld.
Also, from the test data using small punch specimen, more detailed tensile property variations were evaluated.
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Table 1. Chemical composition of base metals
and welding wires

Int
Filler Metal Welding Current, Current Trawvel Shield Gas, erpass| Heat
Temp. Tnpt

Polarit Voltage| Speed
Type  |Size (mm) 4 (1 min)

() |(limin))

Process &)y iomtmin
SFAS 14

1 ERNICr-3 24 GTAW | DCsP| %0 14 8 20 50 95

SFAS 14,
2 ERMECr3 24 GTAW | DCSP| 130 15 14 20 100 84

SFAS 11, 140- 11.2-
3x BN CrFe3 4 SMAW | DCEP 160 2324 | 10~18 175tmas 230

Table 2. Welding parameters for dissimilar metal
welds

1
[+—3-4 mm

Figure 1. Schematics of the dissimilar
metal weld of single V-groove design
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Figure 2. Standard tensile specimens and
location for specimens
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Figure 3. Fracture test specimens and the
orientation of the specimen
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Figure 4. Shape of CT specimen
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Figure 5. Schematics for SP test data
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Figure 6. Typical cross section of dissimilar metal
weld with details of the microstructure
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Figure 7. Tensile property variation across the
dissimilar metal weld from tensile test at room
temperature
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Figure 8. Tensile property variation across the
dissimilar metal weld from tensile test at 320 C
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Table 3. Fracture toughness at room temperature

S20°C Fracture Toughness, kl/m&
Fosition test0l test0zZ mean value
TOP T35.482 334,05 561,266
MIDDLE 497,14 497 14
BOT TOM 525.23 406,05 525 23

Table 4. Fracture toughness test at 320 C

Figure 9. Fracture surface morphology for
inconel 82/182 welds at room temperature
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SA508 Gr3 WELDS TP316
C1 0351 0321 0337
c2 0.008%7 0112 0.0465
3 545.55 -133.56 278,66

Table 5. Correlation constant between
tensile property and small punch test data
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Figure 11. Tensile property variation across the
dissimilar metal welds using small punch test
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