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Evaluation of Hydrogen Embrittiement Behavior
in INCONEL Alloy 617 by Small Punch Test
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ABSTRACT

For the conversion into hydrogen society, not only studying facilities of hydrogen production, storage,
transportation and charging system but also developing technique of ensuring safety are essentially needed.
Hence, for the first step of that, evaluated the hydrogen embrittlement of Inconel alloy 617, Ni-based super
heat-resisting alloy, by small punch test. Prepared the various specimens through changing electrochemical
charging time and measured the toughness degradation of the specimens by small-punch test. The analysis
of hydrogen embrittlement behavior were carried out by investigating the fractured surface of specimens. This
study has significance on revealing mechanism of hydrogen embrittlement behavior and the factor affecting
hydrogen embrittlement in the future study.

KEY WORDS : Hydrogen embrittlement(5=4>%]3}), Small punch test(%~% ] A|g]H), Electrochemical
hydrogen charging(%17]3}8F4] 5=227<]), INCONEL Alloy 617(%152d 9t 617)
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Table 1 Chemical composition and mechanical properties of
Inconel alloy 617 used in this study

(a) Chemical composition (wt. %)

C Fe Ni Cr Mo Co Ti
0.09 1.16 | 53.94 | 21.68 | 9.74 11.53 | 0.52
Si Mn P S B Cu Al

0.06 0.06 | 0.006 | 0.001 | 0.002 | 0.05 1.14

(b) Mechanical properties

Yield Tensile Eloneation Reduction
Strength Strength (5) of Area
(MPa) (MPa) ’ (%)

364 823 53.8 55.9
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Fig. 1 Microstructure of Inconel alloy 617 plate.
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Fig. 2 Test specimen specification.
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Fig. 5 Load displacement curve by small punch test.
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Table 3 Small punch test result

Spelc]‘)men NCH | CHI | CH2 | CH3 | CH4

o 0 25 49 142 | 410
(hr)

Lonax 2507 | 2385 | 2272 | 2132 | 2215
(kN)

6 2161 | 1920 | 1936 | 1817 | 1.788
(mm)
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Fig. 6 Variation of maximum load as charging time.
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Fig. 7 SEM photograph of NCH.
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Fig. 10 SEM photograph of CH3.

Fig. 8 SEM photograph of CHI.
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Fig. 9 SEM photograph of CH2.
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