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1 Shielded Metal Arc Welding (SMAW)
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1 Submerged Arc Welding (SAW)
2 Gas Metal Arc Welding (GMAW)
3 Gas Metal Arc Welding (GMAW)
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Abstract:

Introduction: Submerged arc welding is one of the most important arc welding
methods that is widely used in industry. In welding research, using nano-particles
is a new and challenging idea for improving quality of weldments. Inspiring from
this matter and by adding chromium oxide nano-particles to the weld pool we
checked mechanical properties. In Submerged arc welding process selecting
appropriate values for input process parameters is essential in order to obtain high
quality weldments.

Material and methods: The method is placing cerium nano-particles which are
in 0.25, 0.5, 0.75 and 1 millimeters thick covers on a low-carbon steel surface
before the welding; and welding parameters are considered to be fixed. in this
thesis, the effect of thickness of chromium oxide nano-particles on output
variables such as penetration, width, height, dilution, hardness of heat affected
zone and hardness of melted zone, as characteristics of quality of weldments in
Submerged arc welding of St37 steel plates have been investigated.

Results: The results showed that weld dilution decreased initially with increase in
the thickness of chromium oxide nano-particles but further increase in its
thickness, increased weld width accordingly. hardness of melted zone and
hardness of heat affected zone increased initially with increase in the thickness of
chromium oxide nano-particles but its further increase in thickness decreased
them accordingly. Moreover, with increasing the thickness of chromium oxide
nanoparticles, the penetration and welding height increased and the welding width
decreased.

Discussion: Nano-particles must be introduced in optimal amounts to make
positive changes to the mechanical properties. This optimal value has been
reported in this study in the weld metal in the 0.5 mm coating of chromium oxide
nano-particles, which is consistent with the studies of some other researchers.

Keywords: SAW welding process, Chromium oxide nanoparticles, Welding
parameters, Weld properties
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