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FZERR R OEE (3£30) : This study investigates hydrogen embrittlement cracking (HEC) upon
indentation in a high-strength steel. An experimental/computational investigation is carried out to
elucidate the mechanism of such indentation cracks caused by hydrogen embrittlement. The value
of stress intensity factor at indentation crack tip agrees well with the threshold value of crack
propagation of HEC (K scc). Thus, the proposed method sheds some light on evaluation of HEC in
a high-strength steel.
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Table 1 Mechanical properties of 18Ni
maraging steel (350ksi) employed in this
study

Young’s  Poisson’s Yield
modulus ratio strength
E (GPa) \% c,(GPa)

210 0.3 2.4"

Work hardening  Strength for

coefficient HE cracking

n G (GPa)
0.025" 0.65""

*Boyer et al., (1990) Metals Handbook
**Yonezu et al., (2010)
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Fig.1 Micrographs of the impression
produced in a hydrogen-charged steel
(hydrogen content is 49 ppm).
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Fig.2 3D-FEM model for Vickers
indentation (a). Snapshot of normal stress
oy distribution at maximum loading (b) and
fully unloading (c). In Figs.(b) and (c), the
white dash lines (marked with @) indicate
the area where the normal stress becomes
almost zero due to the crack propagation.
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Fig.3 Relationship between input value
of crack growth resistance Kgiica and the
length of surface crack. The actual crack
length obtained from experiment is also
shown by the lines.

Table 2 Comparisons of threshold stress
intensity factor, K;scc among 18Ni
maraging steels.

Steel grade Yield  Tensile Fracture K,

stress strength  toughness (MPaS(;TCﬂ/Z)
(GPa) (GPa) (MPa m1/2)
This study 350ksi 24 245 40 4.28~4.55
Ref (0 250ksi 1.65 1.72 120 20
Ref (i) 300ksi 2.07 217 75 5.5~11

(i) Gangloffetal.(2003), in pressure H, (P,,=0.17 MPa).
(ii) Sumitomo precision products report (1992), in 3.5% NaCl.
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