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Effect of hydrostatic pressure on stress corrosion susceptibility of
low-cost titanium alloy plates and tubes
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Abstract: This paper investigates the stress corrosion cracking (SCC) susceptibility of low-cost Ti6411
plate, Ti52 tube, marine TC4 ELI, and Ti80 alloys under simulated deep-water environment pressure us-
ing a high-pressure autoclave testing system. Slow-strain-rate tests (10°, 10 %/s, and 10 '/s) were ex-
posed to 3.5% NaCl solution and dry air with a hydrostatic pressure of 7.5 MPa. The tensile parameters
and stress corrosion susceptibility index (/sszr) Were obtained. Furthermore, the microstructures and
fracture features have been observed to elucidate the stress corrosion behavior and failure mechanisms
of low-cost titanium alloy plates and tubes using OM and SEM under simulated deep-water pressure.
The results indicated that the optimal strain rate is within 10~/s and 10™/s. Specifically, the Iyt values
of Ti6411 plate are 10.0% and 9.1% with strain rates of 10°/s and 10 /s, respectively. A notable stress
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corrosion susceptibility was obtained. In contrast, all /gs; values of Ti52 tube, TC4 ELI, and Ti80 al-
loys were below 5%, indicating no significant stress corrosion susceptibility. Particularly, Ti6411 plate
with lamellar microstructure is sensitive to stress concentration effects and exhibits quasi-cleavage frac-
ture. Some black corrosion products can be observed on the fracture morphologies. It is believed that the
corrosion mechanisms were coupled effects of selective anodic dissolution and hydrogen embrittlement.
Hydrostatic pressure can promote CI” to weaken the passive film and increase hydrogen content. As a
result, both of the tensile loading and internal hydrogen pressure reduce the corrosion resistance of the

titanium alloys.
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Materials 10/ R Ao Issrr
1 98.2 86.9 3.7
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Ti52 10 101.0 108.1 2.3
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TC4 ELI 10 98.0 88.2 4.4
100 100.9 136.2 —5.1
1 100.7 90.0 1.3
Ti80 10 98.9 92.0 2.7

100 109.9 123.8 -14
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Fig.2 Tensile curves under different conditions
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