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In this paper, we report on: 
	Field
	:
	Mechanical/Materials Engineering (specifically Welding Metallurgy for Marine Applications)

	Topic
	:
	Influence of Post-Weld Heat Treatment (PWHT) and Normalizing on the Mechanical Properties of Low-Carbon AH36 Steel Welded by SMAW

	Brief Background
	:
	AH36 steel is a low-carbon, high-strength steel widely employed in maritime structures such as ship hulls, marine plates, and oil tanks. Welding processes in these applications can introduce residual stress and microstructural inhomogeneity, adversely affecting mechanical properties and structural integrity. Post-weld heat treatment (PWHT), followed by normalizing, is often used to mitigate these issues by refining microstructure and relieving residual stresses, thereby enhancing tensile strength, toughness, and ductility. However, the optimal PWHT temperature range for AH36 remains underexplored, prompting further investigation.

	Research Problem
	:
	Although the benefits of PWHT for welded steels are well documented, there is insufficient guidance on the precise temperature range needed to maximize both strength and toughness for AH36 steel in shipbuilding applications. Residual stresses, brittleness at high temperatures, and inadequate transformation at lower temperatures can undermine weld reliability. Determining an optimal PWHT temperature is therefore critical to ensure compliance with industry standards and preserve mechanical integrity under marine service conditions.

	Overview of Method
	:
	· Material and Welding: Prepared AH36 steel plates welded by the Shielded Metal Arc Welding (SMAW) process using E7018 electrodes.

· Heat Treatment Variations: Samples subjected to four conditions—(A) as-welded (0 °C), (B) PWHT at 450 °C, (C) PWHT at 600 °C, and (D) PWHT at 750 °C—each followed by normalizing (air cooling).

· Mechanical Testing: Conducted tensile, bending, and Charpy impact tests to evaluate the influence of PWHT temperatures on tensile strength, ductility, and energy absorption.

· Data Analysis: Compared results to regulatory marine standards (BKI) and analyzed properties changes that correlate with mechanical performance.

	Significant finding
	:
	Post-weld heat treatment at 600 °C followed by normalizing provided the best synergy of strength, ductility, and impact toughness. This temperature effectively reduced residual stresses and enhanced microstructural homogeneity, meeting marine safety requirements while preserving high tensile strength and fracture resistance. Temperatures significantly above or below 600 °C led to suboptimal mechanical properties—either insufficient strength (at lower temperatures) or reduced toughness (at higher temperatures). Consequently, 600 °C is recommended as the optimal PWHT temperature for AH36 steel to maintain structural integrity in marine applications.
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