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Improving Parameter by Thermite Welding Method to Fit with Conditions in Thailand
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Abstract

In this research, work has been applied on-site for recording the welding parameters,
especially the process of preheating. The preheating condition was LPG 1.0 bar, oxygen 4.5 bar and
took 3 minutes to preheat before welding. Then, the experiment was performed by preheating before
welding, it was found that the temperature of rail ends at head and foot positions were at 395 °C and
255°C respectively, and it called the normal parameter. In addition, the experiments were done with
other parameters by selected the most suitable parameter which were LPG 1.2 bar and oxygen 4.5 bar
with the preheating time at 6 minutes 30 seconds. The temperatures at head and foot positions were
found at 630 °C and 700 OC, respectively. This thus called the improved parameter. Next, the
macrostructure, microstructure and mechanical properties obtained from both normal and improved
parameters were compared. The width of weld metal and HAZ of the improved parameter was wider.
In addition, seeing from macrostructure, pores obtained from the normal parameter were greater, and
the microstructure was similar. The hardness test in the HAZ of the improved and normal parameters
showed the average hardness 326.94 HV and 299.19 HV, respectively. The slow bend testing was
carried out on both specimens. The maximum load and the maximum deflection of the normal
parameter were 30 Ton and 3 mm. However, the maximum load and maximum deflection of the
improved parameter were 108 Ton and 16 mm. In conclusion, the improved parameter had better
quality than the normal parameter.
Keywords: Thermite welding, Rail welding, Preheating before welding, Mechanical properties,

Metallurgical properties
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