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Abstract
Corrosion damage significantly affect steel structures' performance, whose control is a crucial key for design and maintenance. In this study, two different steels' corrosion behaviour, namely as low-carbon steel (LCS) and stainless steel 304 (SS 304) strip coupons, were observed in two different soils for a maximum period of 56 days. The corrosion behaviour of buried metals in different soils was characterized by weight loss (WL) measurement, potentiodynamic polarization (PP), electrochemical impedance spectroscopy (EIS), and scanning electron microscopy (SEM). The results show that the average weight loss after the observational periods of 14,28,42 and 56 days, average percentage weight loss in the LCS coupons from the sandy soil site was 0.444%, 0.831%, 2.542%, and 3.084%, respectively, representing an overall average of 6.901%. The average percentage of weight loss was 0.761%, 1.770%, 2.833%, and 5.090%, respectively, representing an overall average of 10.454% in the silt soil. Corrosion rates (CRs) for the LCS coupons from sandy soil site after 14, 28, 42, and 56 days were 0.87 mmpy, 0.80 mmpy, 1.67 mmpy and 1.54 mmpy respectively. In the silt soil, the CRs were 1.47 mmpy, 1.74 mmpy, 1.87 mmpy and 2.56 mmpy. The value of Ecorr, shifted to more negative values with increasing soil moisture content, indicating a cathodic controlled process. Moisture content is the most influential factor in metal loss, whereas pH is relatively insignificant in underground corrosion. Also, the pits area and distribution depend on the soil conditions. The corroded area of LCS was more extensive than the SS 304, where the depth of the pitting was the same across the surface.
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Abstrak
Kerosakan kakisan sangat mempengaruhi prestasi struktur keluli, yang kawalannya adalah aspek utama reka bentuk dan penyelenggaraan. Dalam kajian ini, kelakuan kakisan dari dua jenis keluli berbeza iaitu keluli karbon rendah (LCS) dan keluli tahan karat 304 (SS 304) kupon jalur telah dinilai di dalam dua tanah yang berlainan untuk tempoh maksimum 56 hari. Pencirian produk kakisan telah dijalankan dengan menggunakan teknik pengurangan berat (WL), pengutuban keupayaan dinamik (PP), pengukuran spektroskopi impedans elektrokimia (EIS) dan imbasan elektron mikroskopi (SEM). Keputusan menunjukkan bahawa purata berat selepas tempoh pemerhatian 14, 28, 42 dan 56 hari, purata kehilangan berat dalam kupon LCS dari tapak tanah berpasir adalah 0.444%, 0.831%, 2.542% dan 3.084 %, mewakili purata keseluruhan sebanyak 6.901%. Di dalam tanah lumpur, purata kehilangan berat adalah 0.761%, 1.770%, 2.833% dan 5.090% mewakili purata keseluruhan 10.454%. Kadar kakisan untuk kupon LCS dari tanah berpasir selepas 14,28,42 dan 56 hari adalah 0.87 mmpy, 0.80 mmpy, 1.67 mmpy dan 1.54 mmpy, masing-masing memberikan purata komposit 1.22 mmpy. Di dalam tanah lumpur, CRs ialah 1.47 mmpy, 1.74 mmpy, 1.87 mmpy dan 2.56 mewakili purata 1.91 mmpy. Nilai Ecorr, mengarah kepada lebih negatif dengan pertambahan kandungan kelembapan tanah menandakan proses kawalan katodik. Kandungan lembapan adalah faktor yang paling berpengaruh terhadap kehilangan logam, sedangkan pH secara relatif tidak ketara pada kakisan bawah tanah. Juga, kawasan lubang dan pengedaran juga bergantung kepada keadaan tanah. Kawasan berlubang pada logam LCS lebih besar berbanding SS 304 dan kedalaman lubang adalah sama.

Kata kunci:  kakisan, bahan, penyusutan bahan, pemilihan bahan, imbasan mikroskop elektron.
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