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This study presents a comparative characterisation of 16 mm Brazilian imported and locally produced Land 

craft industrial (LCI) reinforcement steel rebars through chemical analysis, ImageJ microstructural 
evaluation, sliding wear testing, and electrochemical corrosion assessment in 1 M H2SO4. Chemical analysis 

showed that Brazilian steel exhibited lower levels of detrimental impurities �² sulphur (0.014 %), phosphorus 

(0.0097 %), and copper (0.013 %) �² relative to LCI steel (0.056 %, 0.106 %, and 0.253 %, respectively), 

indicating superior compositional purity. Microstructural analysis revealed a significantly finer grain 

structure in Brazilian steel (average grain size: 201.94 �äm2; Feret diameter: 11.61 �äm) compared to coarser-

grained LCI steel (1776.30 �äm2; 20.71 �äm). Sliding wear tests demonstrated that LCI steel lost less mass 

(0.029 g) than Brazilian steel (0.038 g) under identical sliding conditions, indicating better wear resistance 

attribu ted to its coarser, carbide-rich microstructure. Electrochemical evaluation, supported by open-circuit 

potential measurements, potentiodynamic polarisation curves, and scanning electron microscopy/energy 

dispersive spectrum (SEM/EDS) post-exposure compositional analysis, revealed distinct corrosion 

susceptibilities between the two steels in acidic medium: LCI steel showed a higher polarisation resistance 
(�4�ã = 23.8 Ohm vs. 6.0 Ohm), a lower corrosion current density (�E�Ö�â�å�å �§ 128 vs. �§ 1267 �äA/cm 2), and a 

lower corrosion rate (�%�4 �§ 1.49 vs. �§ 14.7 mm/y) than Brazilian steel, with compositional and microstructural 

differences playing a significant role. These results provide a quantitative basis for assessing the corrosion 

and wear behaviour of both imported and domestically manufactured reinforcement steels under the tested 

conditions. 
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1. Introduction 

Steel reinforcement bars (rebars) are indispensable 

structural components in modern reinforced concrete 

construction, providing the tensile strength that concrete 

inherently lacks. The global demand for construction-

grade steel continues to escalate in response to rapid 

urbanisation, infrastructure expansion, and the need for 

resilient civil engineering structures in both developed 

and developing economies [1, 2]. In sub-Saharan Africa 

and other emerging markets, the proliferation of diverse 

steel supply sources �² ranging from internationally 

certified imported rebars to locally produced alternatives 

�² has raised persistent concerns regarding material 

quality, consistency, and in-service performance [3, 4]. 

The structural integrity of reinforced concrete elements is 

critically dependent not only on the mechanical 

properties of the embedded rebars, but also on their 

resistance to tribological degradation and electrochemical 

corrosion throughout the intended service life of the 

structure [5, 6]. The chemical composition of steel rebars 

profoundly governs their microstructural constitution 

and, by extension, the full spectrum of their physical, 

mechanical, and corrosion properties. Carbon content is 

the single most influential alloying variable, as it directly 

controls the volume fraction of pearlite and ferrite phases 

in the microstructure, thereby regulating hardness, yield 
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