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The effect of preheating and subsequent
cooling methods on the mechanical
properties of ductile cast iron parts

welded by (Inconel 625) and (Ni 97.6%)

electrodes

Eng. Basem Muhsen Ammar
master student in Applied Materials Engineering
Department, Faculty of Technical Engineering, Tartous
University

Summary

This research includes the study of samples of ductile cast iron
subjected to cracks that they were analyzed chemically and
determine its primary mechanical properties and then weld it by arc
electric welding and the choice of two types of welding electrodes
(Inconel 625, Ni 97.6%) and studied the changes of the welding
process of samples ,as preheating subsequent cooling velocities on
the mechanical properties of the heat affect zone and the fusion
zone of the welding part. The results showed a decrease in hardness
and tensile strength when the cooling rate of all types of samples
decreased. The structure of the sample surface in the molten zone is
completely transformed into the martensite phase due to the rapid
cooling of the surface. When the cooling rate decreases, the
hardness is reduced due to the slower cooling, which does not
induce large changes in the structure and thus less hardness. When
preheating is done, led to obviation growth in grain size resultant
partial decomposing for perlite. A good welded part was obtained
through this research , which gave the best properties, with the type
of electrode (Ni 97.6%) with previous and Continuous preheating
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