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Abstract

Aluminothermic welding has been used to connect railway rails for over a century.
This method has several advantages, including its versatility, the tightness of the
weld it creates, and its ease of execution. To complete the procedure, no further
power source is necessary. The design of the mold with the pouring system, which
should ensure even pouring of thermal steel without turbulence, then even heat
dissipation or cooling to obtain an appropriate micro and macro structure of steel
free of internal and external defects, is one of several factors that contribute to
a quality welded joint. As a result, costly experimental techniques in industrial
settings were necessary to keep up with the ever-changing mould design. The
model design was upgraded in comparison to the previous version [1], and will be
imroved even further.The two sets of solid steel rails put on either side of the
casting mould will be adjusted as heating media within the mould material category
in the future, bringing the model closer to reality. As a result, cooling and heating
temperatures will be more evenly distributed. Stress and strain modeling were
performed to the preheated model to provide a more complete understanding
of how shrinkage is related to stress. In future iterations of the model, we will
either move the heat source to its right place approximately 40 cm above ground or
adjust the temperature, diameter, and gas at the current site to more exactly
reproduce real-life circumstances. Furthermore, during simulation setup, the
replace material function may be used to model a new component that represents
the divider that will be changed between air and silica sand material at the end of
prehearing. Software programs are being used to simulate conventional casting
procedures that may be used in the casting of thermite steel during the fabrication
of welded railway connections in order to prevent costly and time-consuming
industrial experimentation. The NovaFlow & Solid CV software suite [2] was used
to simulate casting thermite steel in the mold cavity or weld joint for the 49E1 rail.
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Influence of mould preheating on solidifocation stress of railway aluminothermic
welding: a) Temperature distribution at 30% filled mould, b) Maximal pricipal
stress, ¢) 2D shrinkage and d) Effective plastic strain .
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