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Abstract

In this research, the effect of heat input on the microstructure and mechanical properties of the
joint of two dissimilar steels D6AC and VCN 200 stedl was investigated. For this purpose, the
samples were welded with the current intensity of 130, 145 and 160 Ampers by GTAW process
and using ER120 SG welding wire with a diameter of 2.4 mm. The metallographic results showed
that the microstructure of the weld metal consisted of lath martensite and acicular ferrite phases,
which increased the volume fraction of ferrite from 5 to 32% with the increase of heat input, and
the morphology of the ferrite changed from acicular to polygonal ferrite due to the decrease in the
cooling rate. The HAZ area microstructure consist of bainite, lath martenrite and ferrite. The
highest strength value was obtained in the welded sample with low heat input. With the increase
of heat input, the tensile strength has decreased from 1154 to 965 MPa. Also, with the increase of
heat input, the impact energy has increased in the welding zone due to the increase of stable
phases, and in the HAZ zone due to the growth of the primary austenite grains and the reduction
of the grain boundary locking effect. The results of the fracture analysis showed that the fracture
occurred in the weld zone with low heat input, brittle fracture, and in the HAZ area, combination
of ductil and brittle fracture occurred. With the increase in heat input, dutil fracture occurred in
the welding zone and brittle fracture occurred in the HAZ zone due to grain growth.

K eywor ds: Heat input, Impact energy, Microstructure, DBAC, VCN200 steds.
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