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Abstract

Gas tungsten arc welding (GTAW) requires electrical energy to generate arc between tungsten
electrode and workpiece. However, not all the energy is completely transferred to the workpiece and
such energy loss greatly takes its toll on the arc efficiency. Energy generated from the arc can be

), convection (q__ ) and radiation (q_,). The objective of this

cond conv- rad

lost in three ways: conduction (q
work is to study the way to improve the heat efficiency by using a paraboloid and an ellipse
reflector, separately, to exploit the radiated heat loss by radiation and compare the gained efficiency
given by the two reflectors with no reflector. The experiment consists of 4 steps. In the first step of
the experiment, an LED will be used to confirm the efficiency of the reflectors. In the second step, a
calorimeter will be used to calculate the heat efficiency of the arc, happened in the calorimeter
system, contributed by three trials: two with each reflector and one without a reflector. In the third
step, the arc will be directed onto the carbon steel grade SS400 to measure the size of each fusion
zone applied by all three trials. While the final step the time required by each trial (two with
reflectors and one without the reflector) will be counted starting from when the arc is started until
the metal was melted. In all steps of this experiment, welding currents will be set at 50-180

Amperes, while other parameters will stay constant throughout the experiment.



The obtained results of this experiment prove that the reflectors do improve the heat efficiency of
gas tungsten arc welding. With the elliptical reflector, the heat efficiency stands at 54 — 71 %, while
the paraboloid reflector gives the heat efficiency of 47 — 58 % and without a reflector the heat
efficiency stays at 45 — 54 %. Fusion zone area increases when the reflectors are used. The time

required to make the weld pool decreases when the reflectors are used at low welding current.

Keywords : Arc / GTAW / Heat Efficiency / Heat Loss / Radiation
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