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Initiation of Stress Corrosion Cracking in Notched
High Strength Steel

by

Masaaki Tsupa*, Yukio HIROSE*, Zenjiro Y AJIMA**

and Keisuke TANARKA***

Stress corrosion tests were conducted on the notched compact tension specimens of quenched
~tempered SNCM 439 steel in three kinds of environmental solution : distilled water, 3.5%NaCl, and
0.IN H,SO, The crack nucleation behavior was analysed from a view point of fracture mechanics.

The results obtained are summarized as follows ;

(1) Time to crack nucleation i, of the notched specimens with various root notch radii was deter-

mined by a parameter of Ko/(p+p,)"7,

where Ko is the apparent stress intensity factor, p is the notch

root radius and p, is the intrinsic notch root radius. The life got shorter as the hydrogen content be-
came larger in the order of distilled water, 3.5%NaCl, and 0.1N H,SO..
(2) Stress corrosion cracks were formed from the notch on three different planes : the original

notch plane and two inclined planes to the notch. The crack plane changed depending on environ-

ments, notch-root radii and stress levels. Two inclined planes of crack initiation from the notch agreed

with the plane of the maximum shear stress.
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Table I. Mechanical properties.

. . Fracture toughness in Air
Ylelcl}1 Tensxlﬂe1 Elongation
strengt streng’ 0=0mm 0=0.5mm
"Y % 5% Kue Kic
(MPa) (MPa) %) (MPavim) | (MPavim)
1529 1931 4.5 54.6 123

R ISR XA S DI G A S i 953
Table II. Hydrogen contents.
Hydrogen Diffusion
Environment content coefficient
Co (1g/9) D (cm*/sec)

0.INH,SO, 8.7X107"

3.5 %NaCl 8.6}(10‘2 4.0X1077
Distilled water <1.0X107*

0.5, 1.0, 25mm ® b 02)%}351/\7‘:.
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Fig. 1. Set up for the AC electrical
potential method.
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Fig. 2. Detection of crack nucleation with the
AC electrical potential method.
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Fig. 3. Macroscopic features of the stress corrosion crack profile.
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Fig. 4. Macroscopic features of SCC fracture surface.
in 35% NaCl, 0=0.5 mm, K,=34 MPavm.
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Fig. 6. Characterization of the stress
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