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Abstract

The aim of this research is to study the repairability of nodular cast iron grade FCD 500
by shielded metal arc welding process. This work is divided into 2 sections. The first
deals with the effect of utilizing three different brands of ENiFe-ClI filler metal; namely,
A, B, and C. The results show that ENiFe-CI brand A and B result in better weld bead
appearance compared with that of brand C. Nevertheless, the hardness in each area of
all weldments is similar: the highest hardness presents at the fusion boundary due to
ledeburitic formation, the heat affected zone offers lower hardness due to comprising
tempered martensite, and the ENiFe-CI weld metal presents the minimum hardness as it
contains austenite and ferrite. The second phase relates to types of welding techniques.
The results show that the weldment employing ENiFe-CI (butter layer) and E7016
shows more preferable weld bead appearance with less welding time compared to that
using only ENiFe-CI. Furthermore, the toughness of the E7016 weld metal is greater
than that of the ENiFe-CI weld metal. The E7016 weld metal shows lower hardness due
to the formation of acicular ferrite. Nonetheless, the layer of E7016 weld metal closing
to ENiFe-CI weld metal presents low hardness owing to ferrite band formation and the
following layer of E7016 weld metal gives quite high hardness due to formation of
martensite banding associated with not only the carbon diffusion from ENiFe-CI to
E7016 filler metal but also high concentration of alloying elements.





