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Abstract

Different microstructures in the weld zone of a metal structure such as a fusion zone or heat affected
zone are formed as compared to the parent material. Thus, the mechanical properties in the weld zone are
different from those in the parent material. As the basic data for reliably understanding the structural
characteristics of a welded PCHE specimen to be made of Alloy 617, the mechanical properties in the
weld zone and parent material for a Alloy 617 plate are measured using an instrumented indentation

technique in this study.
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Fig. 3 Indentation load-depth curve
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Table 1 Chemical composition of Alloy 617

Alloying element(<wt%)

C |Ni|Fe| Si |Mn|Co|Cr|Ti| P |Mo]| Al

0.08 |53.11]0.949)0.084/0.029| 12.3 | 22.2|0.41 [0.003| 9.5 |1.06

Table 2 Welding conditions for an Alloy 617 plate
specimen

Welding method GTAW welding
Welding current, 180-200 A
voltage 14-16 V
speed 3-3.7 mm/s
Shielding gas, 99.99% Argon
flow rate 10-15 1/min.
LA 8458 GTAW SHoA o3z} o3t
R E PP R U S et
AZA(DCSP: Direct Current Straight Polarity)
WHS AgIAGEY $URE SO)F, mAE %
(+)3e) AFskch $4o A8E Pl AFge
2173 3.2 mm¢ Eglo} 3 B2H9 EWth-25 A}

=d EAQ 8% 21L& Table 201 Yehd

o 2 99 fHEUCEE &34 EEES IR
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Fig. 4 Welded Alloy 617 strip
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Table 3 Chemical composition of filler metal

Alloying element(<wt%)

C |Ni|Fe|Si|Mn| Co |[Cr|Ti| P |Mo|Al

0.07|Bal.|0.33] 0.3 0.3 |11.29|22.5]0.42(0.003/ 8.8 | 1.1
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Table 5 Normalized mechanical properties of Alloy617
weld strap based on 95% low confidence

level
Base material HAZ Weld
Yield stress 1.000 1.131 1.158
Tensile strength 1.000 1.151 1.184
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