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Mechanism of hydrogen-induced creep in precipitation-hardened Ni-based
superal loys
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In order to clarify the mechanism of hydrogen embrittlement in Ni-based
superalloy, stress relaxation tests and tensile tests were conducted by using the hydrogen charged
specimens. In stress relaxation tests, it was confirmed that stress relaxation was slightly
increased with increase of hydrogen contents. On the basis of these results, it was inferred that
the mechanism of hydrogen embrittlement was not attributed to the enhancement of dislocation motion.

In tensile tests, the hydrogen induced ductility loss was observed. In the condition below the room
temperature, the recovery of ductility was observed with decrease of temperature, and almost no
ductility loss was observed at 196 . Therefore, it was concluded that the dominant factor of
hydrogen induced ductility loss was related to hydrogen diffusivity.
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Table 1Chemical composition (mass %) of Alloy 718 used in this study.

C Si | Mn P S Ni Cr [IMo|Co|Cul| Al | Ti | Nb B Ta Fe

0.04]0.07(0.090.0090.005|52.57|18.4312.89]0.41(0.12|0.56 | 0.97 [ 5.36 | 0.004 | 0.01 | 18.17
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Fig.1 Initial microstructure of the Alloy718 analyzed by EBSD.
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Fig.3 Effect of hydrogen on stress relaxation at 23°C.
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Fig.4 Effect of hydrogen on activation volume.
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Fig. 6 Effect of hydrogen on reduction of area.
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Fig.5 Effect of hydrogen on effective stress.
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Fig. 7 Effect of hydrogen on elongation.




4-4 WEWEERER A IC BT DN oBiss

KFBHBEOIE A B = X DO THREFTT 5720, FIERBRIC X 0 ikl U 7= 3R Bk i o e m
WZBWT, NEERoEIE21To7-. M 8ICBSEBBLIWEDS 2L 257t#E (Nb) ~v B 7D
FlZRd. —80, —40°CE LN 23°C (FiR) OWTFNORBRIEEICB VTS, WX 2Tk R
AT L7z S M2 E LTRAEL TV, £, RBRIEENME T 21250 T, NERE R D3
AR IR R 2 AR D bz, bbb, AKFICKDEMEE T, BRI KENEH
THERT 25T C, SHERAICEAELENHMEANERTAZEICE-sTHRELIND EFE
AN (AR

Fig. 8 BSE images and EDS analysis of internal crack remained at the longitudinal

cross sections of the hydrogen charged specimen.
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