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Hydrogen Embrittlement Behavior of SAS08-1II Steel

LIU Jia-hua, WANG Lei, LIU Yang, SONG Xiu
(School of Materials & Metallurgy, Northeastern University, Shenyang 110819, China. Corresponding author;
WANG Lei, E-mail: wanglei@ mail. neu. edu. cn)

Abstract: The gas phase thermal charging method was performed for SAS508-1I steel with H
charging at high temperature and high pressure. The interaction between H and the tensile
deformation behavior was studied at room temperature to clarify the hydrogen-induced brittleness
mechanism and provide the basic data for the steel design of nuclear power plant. The results
showed that the yield strength of the steel with H charged slightly increases, and the reduction area
obviously decreases. The fracture morphology changes from normal micro-void coalescence
fracture to mixture of river pattern and dimple fracture due to H charging. The increase of the
yield strength ascribes to the pinning effect of H on dislocation, thus the initiation of dislocation
can be resisted. During the plastic deformation process, H moves following the moving
dislocations and concentrates at the interfaces between the carbides and matrix. Once H
concentration reaches the critical value, the bonding force between the carbides and matrix
decreases, resulting that the ductility of the steel decreases.
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Fig. 3 Enlarged stress-strain curves near the yielding
point
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Table 1 Tensile properties of SA508- |l steel
KA Ry/MPa R./MPa  §/% w/%
AFEEA 456 585 23 72
FA 466 587 20 56
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Fig. 4 Macrofractography of tensile tested specimen

(a) —RFA; (b)—HA.
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Fig. 5 Microfractography of tensile tested specimen

(a) —R7AA; (b)—FA.
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Fig. 6  Dislocation configuration of SA508-|ll steel
deformed to 13%

(a) —RFEA; (b)—HA.
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Fig.7 SEM micrographs of SA508 - |l steel in

longitudinal section near fracture
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