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Prior-Austenite Grain Size Effect on Crack Growth

and Fractal Character of Stress Corrosion

Cracking in SNCM439 Steel
by

Masaaki Tsupa*, Yukio HirosE*, Masashi KUROSE**
Saburo MaTsuoka***, Toshitsugu KUROBE****
and Keisuke TANAKA*****

Stress corrosion cracking tests were conducted in 3.5% NaCl solution by using SNCM439 steel
specimens which have three different prior-austenite grain sizes, d =12, 78 and 172 um. The fracture
surfaces obtained were analyzed from a viewpoint of fractal geometry.

The results obtained are summarized as follows:

(1) The crack growth rate, da/di, increased with increasing the stress intensity factor, K, and
with decreasing prior-austenite grain size, d.

(2) The grain boundary fracture area, ¢, decreased with increasing K. At a given K level, ¢ in-
creased with increasing d.

(3) The profiles of stress corrosion cracks had the character of fractal. The relevant fractal
dimension, [, was about 1.05 in the region ¢ where the intergranular cracking was predominant, while
it was about 1.10 in the region b where the mixed feature of intergranular and transgranular cracking
appeared.

(4) The fractal analysis explained the dependence of da/dt on d.

Key words : Fractal analysis, Dimension, Stress corrosion cracking, Crack extension,

Fracture mechanics, Stress intensity factor
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Fig. 1. Schematic illustration of fractal analysis.
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Fig. 2. Crack growth rate, da/dt, and grain
boundary fracture area, ¢, against stress
intensity factor, K.
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Fig. 3. Profiles of stress corrosion cracks.
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Fig. 4. Fracture surfaces appearance of stress corrosion cracking.
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Fig. 6. Fractal plots of fracture profiles at K =31.0
MPa+/m, as a function of prior-austenite grain
size : apparent length, /, vs. scale length, §.
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Fig. 8. Schematic illustration of conditions loading to crack length

with various prior_austenite grain size.
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