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Assessment of Creep Behavior of Inconel 617 Alloy Weldment
by Small Punch Test
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In this research, the small punch (SP) test was applied to examine the local creep characteristics of a narrow gap
weldment. To find the local creep property, an Ni-based 617 alloy and its narrow gap weldment. which is one of candidates
for advanced fossil power plants, were employed. Thin square specimens were machined at three different locations: weld
metal, base metal, and HAZ near the base metal from the Inconel 617 alloy narrow gap weldment. The results of the SPC
test were evaluated. The microstructure of narrow gap weldment was observed by scanning electron microscopy and
optical microscopy to investigate the effect of the microstructure on the creep properties of the weld zone. The creep
rupture part of the weldment was observed by scanning electron microscopy. Finally, four different creep characteristics of
the narrow gap weldment were obtained by the SPC test with good validity.

NOMENCLATURE
6 = Minimum Displacement Rate
P = Strip Applied Load
n = Load Exponent
m = Exponent of Displacement Rate
t, = Time to Rupture
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Table 1 Chemical composition of Inconel 617 alloy (Base metal)
and Tissen 617 (Filler metal)

Material Ni Cr Co Mo Al C Fe

200 100 80 08 005
Alloy 617 445 10 150 -100 -15 015 0

Tissen 617 Bal. 21.5 11.0 9.0 1.0 005 1.0

Material Mg Si S Ti Co B Mn
Alloy 617 1.0 1.0 0.015 0.6 0.5 0.006
Tissen 617 0.1 0.5 0.1

Fig. 1 Inconel 617 alloy welded block
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Fig. 2 SPC test machine and jig apparatus
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Weldmetal

HAZ(cross weld) Basemetal

Fig. 3 Inconel 617 alloy weldment block and SP creep specimens

Table 2 SP creep loading condition

Specimen type ~ Base metal Weld metal HAZ
392 392 392

422 540 422

L["Na]d 491 589 461

540 - 491

- - 540
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Fig. 4 Microhardness profile of Inconel 617 alloy weldment
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/ / |dendrite structure

Fig. 5 Microstructure of Inconel 617 alloy weldment by SEM
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Fig. 6 Result of EDS analysis for the precipitate of 617 alloy
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Fig. 8 SP creep curves of (a) Base metal (b) Weld metal (c) HAZ
(Cross weld) at 700°C
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Fig. 9 Comparison results of SP creep curves of (a) Base metal (b)
Weld metal (c) HAZ (cross weld) of Fig. 8 at same load
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Fig. 10 Comparison results of SP minimum displacement rate of (a)
Base metal (b) Weld metal (¢) HAZ (Cross weld) at 700°C
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Fig. 11 Comparison results of relationship between displacement
rate and rupture time at 700°C
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