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Table 1 Experimental condition of corrosion fatigue

Specimen Temperature/'C Environment
690-1 RT Air
690-2 325 Air
690-3 325 Pure water (DO<5x107)
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Fig.6 Optical photograph of the fracture surface (crack growth direction is from left to right): (a) 690-1, (b) 690-2, and (c) 690-3
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Table 4 Comparison between crack length obtained by

DCPD and actual crack length

Crack length measured Actual crack

Specimen Deviation/%

by DCPD/mm length/mm
690-1 4.7 5.9 20.3
690-2 4.0 45 111
690-3 3.1 4.1 24.4
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Corrosion Fatigue Crack Growth in Alloy 690

Chen Kai, Du Donghai, Lu Hui, Zhang Lefu
(Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Fatigue crack growth rates of alloy 690 were obtained at room temperature in air, at 325 <C in air and at 325 <C in deoxidized
ultrapure water based on direct current potential drop (DCPD) method. Results were analyzed by Priddle model, and thus the threshold of
stress intensity factor amplitude (AKg) and the fracture toughness (Kc) were predicted in the above conditions. Results show that fatigue
crack initiation and propagation rates are both accelerated in high-temperature water environment, which could be explained by slip
dissolution mechanism. Material strength is weakened by higher temperature, which decreases AKiu and Kc; as a result fatigue crack
growth rates are accelerated. Scanning electron microscopy (SEM) examination of the fatigue fracture surfaces reveals similar slipping
ledges with transgranular cracks for specimens in air, and different crack surfaces with both intergranular and transgranular attack in water
environment.

Key words: alloy 690; corrosion fatigue; crack growth rate (CGR); Priddle model
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