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This research explores the stress corrosion cracking (SCC) behavior of AH32 high-strength steel under slow
strain rates by comparing its performance in air and seawater environments. Optical microscope observations
revealed that the high-strength steel has a ferrite—pearlite microstructure, with pearlite concentrated in specific
regions. This microstructural inhomogeneity likely influences the formation of micro-galvanic cells and areas of
stress concentration, contributing to the onset of SCC. Slow strain rate tests were performed at rates of 0.004,
0.001, and 0.00075 mm/min. The results showed that in seawater, as the strain rate decreased, there were greater
reductions in elongation, time to fracture and absorbed energy. Fracture surface analysis revealed cleavage
planes under seawater conditions, indicating a brittle fracture behavior of the material. In contrast, specimens
tested in air exhibited ductile fracture characteristics, such as dimples and shear lips. These findings suggest that
the seawater environment significantly facilitates the initiation and propagation of SCC in high-strength steel.
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Table 1. Chemical composition and mechanical properties of AH32 high-strength steel

(a) Chemical composition

C Si Mn

Cr P S

0.15 0.33 1.07

0.01 0.103 0.004

(b) Mechanical properties

Yield Strength Tensile Strength Elongation Absorbed Energy
382 MPa 505 MPa 25 % 2307
271
108 55 108

. N

=

Fig. 1. Specimen geometry for slow strain rate test
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Table 2. Chemical composition and properties of natural
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Main component (mg/L) i
- p
SO Cr F NO;
2,070 16,300 0.9 0.8 7.1

LA

(b)

Fig. 2. Schematic diagram (a) and photograph (b) of
experiment apparatus
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Fig. 3. Optical microscopy analysis after etching for AH32
high-strength steel
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Fig. 4. Scanning electron microscope analysis after etching
for AH32 high-strength steel
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Fig. 5. Stress-strain curve of AH32 high-strength steel
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Table 3. Parameters derived from stress-strain curves
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Fig. 6. Yield stress (a) and Max. tensile stress (b) with strain

rate under air and seawater condition

Strain rate (mm/min) 0.004 0.001 0.00075
Condition Air SW Air SW Air SW
Yield stress (MPa) 331 314 333 332 334 322
Max. tensile stress (MPa) 501 476 491 488 497 481
Elongation (%) 39.7 31.2 38.8 29.0 37.0 23.5
Deformation distance (mm) 9.9 7.8 9.7 7.2 9.4 6.3
Fracture time (hour) 41.41 32.59 162.27 121.14 209.80 140.98
Absorbed Energy (J/m?) 16809.5 | 12550.9 | 16181.8 | 11589.6 | 15553.8 | 9097.3
Effect of Reduction rate of elongation (%) -21.41 -25.26 -36.49
stress Reduction rate of fracture time (%) -21.30 -25.35 -32.80
corrosion cracking Reduction rate absorbed energy (%) -25.33 -28.38 -41.51
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and energy absorption (c) by stress corrosion cracking with
strain rate under seawater condition
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