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Measurements of Hydrogen Content at Inside Wall of Crack in Stress
Corrosion Cracking

Koji YAMAKAWA, Harushige TSUBAKINO, Hideyuki MITSUMATA and Kwang Bae KM

Synopsis :

A new method for measuring the hydrogen content at the inside wall of a crack in modified CT type
SNCM 439 specimen was proposed. Two holes, 4 mm in diameter and 37 mm in length, were drilled closely
to crack propagation path. The inner surface of holes was coated with nickel of about 500 A. The anodic
current in the holes due to ionization of hydrogen which diffused through the specimen from the inside wall
of a crack was measured. The hydrogen permeation currents for these cracked specimens were about three
times large as that obtained for the free surface of fractured specimen immersed in pH=1 solution.

Key words : hydrogen content ; inside wall of crack; stress corrosion cracking ; electrochemical method, hy-
drogen permeation current.
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Table 1. Chemical composition of SNCM 439 steel (wt%).

Si Mn P S Ni Cr Mo A Cu Al

0.39

<0.01

0.24 0.69 0.003 0.003 1.79 0.80 0.25 0.01 <0.005
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Fig. 1. Configuration and dimension of modified
CT type specimen.

Modified CT specimen
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PS: Potentiostat, R; Recorder,
WE : Working electrode (specimen),

" RE: Reference electrode (Hg/HgO),
CE: Counter electrode (Pt)

Fig. 2. Schematic representation of experimental
apparatus for measuring hydrogen permeation cur-
rent from crack tip region in modified CT type
specimen.
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Fig. 3. Changes of hydrogen permeation current
(J) and crack length (L ).
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Fig. 4. Relationship between hydrogen permeation
current in fractured specimen and pH of the solu-
tion in which the specimen was freely immersed.
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