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Improvement of welding repair procedure for low alloy steels AISI 4340 were investigated using
Shielded Metal Arc Welding (SMAW) process in order to improve working performance for heavy duty
machineries and other equipment. The samples were divided into three groups; first group without
preheating, second group consists of preheating at temperatures of 250, 300, 350 and 380°C. Third group,
samples were preheated at the same temperatures but followed by post-weld heat treatment (PWHT) at
temperature of 550°C for 1 hr. The metallurgical and mechanical properties in the region of heat affected
zone (HAZ) as well as in the weld metal are mainly investigated by using optical microscope and Micro-
hardness tester. The results have revealed that the hardness of samples after Post-Weld heat treatment is
significantly lower than that of samples before Post-Weld heat treatment. In addition, microstructures in
the region of heat affected zone (HAZ) consist of tempered martensite, tempered martensite with bainite
for the post-weld heat treated samples compared to martensite and martensite with bainite of sample
before post-weld heat treatment (PWHT). The best combination in this work is preheating at 380°C and

post-weld heat treatment at 550°C.





