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cathodic protection is crucial lor developing mitigation strategies and predictive maintenance. This study assesses how cathodic ¥ = TesuE 7
protection influences oxidation in T91 alloys at elevated lemperatures by evaluating the elfects of exposure duration and voltage- Corres ponding outh
induced void development in the oxide layer. 1i is hypothesized that polarizing the sample affects the diffusivity of cations and Pages 273 - 285

amions in the gxide scale, which is the rate-determining step of the oxidation process, This study measured the number of voids
directly on Tg1 alloys exposed at 823K under various induced voltages. Tor alloy was externally induaced with voltages of oV, 50V, and
300V for 43.2 ks, 259.2 ks, and 432 ks al 923 K in air (P,= 0.21 atm = 2.1x10* Pa). The presence of oxide layers wasanalysed using X-Ray Authors (5)

Diffraction (XRID), and the void formed was inspected using Scanning Eleciron Microscopy (SEM ). XRD results reveal that Fe,0;,
a
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Fey0,, FellryOg, and Cry0y peaks were lormed on all samples. The parabolic rate constant, Kp, was calculated as'3.83 % 107™ m'fs, 1.1y
x 107 m’fs, and 0,25 x 10-14 m’/s, respectively, verifying that the reaction occurred by solid-state diffusion. Changes in K al B S Nk e D
different induced voltages are clear evidence that the diffosivity was altered by external electrical potential. It was observed that the

overall void formation decreased by 17%. Inducing voltaze onto 'T'91 alloy affects the jonic diffusivity, It changes the void formation, Harid &hd Malak shdol @



