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Validation MAGMA model of welding process
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Abstract: It is presented comparison between captured and simulated temperatures in specific points of welding process and simulation
model made with MAGMA software.
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The experimental set up consists of welding torch, which is
mounted on mechanical grip. The mechanical grip fixes the torch in
Welding process is performed under Welding procedures (WP)  one position and removes fluctuations from welder’s movements.

in which strictly are defined the welding equipment and parameters. ~ The mechanical grip is mounted on welding tractor, which moves
Welding joint quality is determined by following the welding along and over the welded elements with constant speed. Welded
parameters by the operator of the welding process. Variations from elements are placed on welding table. Next to the welding table are
set it the welding procedures parameters — welding current, voltage ~ placed the power source that feeds the torch and gas bottle that
speed, initial heating of the welded elements cause lowering the  protects the joint. Temperature of the process is measured with 8-
quality. channel contact thermometer Spider 8. K type thermocouples are
o . ] connected to the Spider 8 and set in 8 point next the welding joint.
Deviation form set in the welding procedure parameters may  Thermocouples are welded to the welded elements. The Spider 8 is

occur by various reasons — in the equipment, in the_ materials aqd_ in connected to the laptop with UBS cable. Temperature is captured by
the operator of the process. Some of those lowering welded joint Spider 8 with software Catman.

quality reasons may occur during the process and some may be
appear and disappear periodically during the process. Contact temperature is measured simultaneously in 6 points
(from 3 to 8) placed in a row with distance of 1mm from each other

For lowering the impact on welding process and welded joints  gtarting at 3mm from the welding torch trajectory to 8mm away
quality of such occurrences in the welding process has to be  fom it as shown on Fig.1.

inserted quality control in real time. Such control is performed by
capturing welding parameters such as welding current, voltage,
speed or indirect indications as capturing temperature in one or
more specific points of interest.

1. Introduction

welding torch

Physical application on welding current and voltage with
defined speed heats the welded elements equally in equal other
conditions and welding environment. For those reasons temperature
control is applicable and used. Temperature control may be contact
— mostly by thermocouples placed next to the welding joint or
contactless — by pyrometers capturing temperatures focused next to
the welding joint.

For better results of temperature control of the welding process

. B 3mm
thermocouples of the contact measurement and focusing the = 4mm
pyrometer have to be as close as possible to the trajectory of the 2 5mm
welding torch along over the welding joint. = 6mm

Unfortunately, thermocouples cannot be placed too close to the u gmm
] mm

welding arc because of two reasons — the arc itself will damage or
destroy the thermocouple and with this will malfunction the
temperature capturing system; and melting basin next to the arc will
shift or move the thermocouple. This can result in welding the ~ Fig. 1 Diagram of placement of the thermocouples.
thermocouple into the welding joint making welded detail unusable.

Emitted infrared light will interfere with pyrometer The set up functionality is verified with experiment with the
measurement causing false temperature result. In the case of  following parameters:
pyrometer temperature measurement, the operator of the process or
the welding torch may cause shade obstructing in visibility by the
pyrometer. This has to be taken in advance to prevent interruption e welding volatage — 25V;
of the measurement[1].

e welding current — 210A

e 1 of the welding source — 0,8;
Better understanding on temperature field and temperature

behavior in specific point in the welding process gives computer ¢ welding power — 4200J/s;
mode!ling of the process[2,3]._ Wh?t this met_h_od of analysis o welding speed — 50cm/min;
experimenters could expect with high probability temperature
behavior of the process at the exact parameters. Computer models o welding steel plates 50x5x200mm.
are validated with comparison of simulated results with
experimental. 3. Results
2. Validation of the model Results of thermocouples form point 3 (3mm) to point 8 (8mm)

are shown on Fig.2.
Model of the welding process is created with MAGMA
software. Validation of the model is made by comparing
experimental and simulated temperature curves in 8 points.
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Fig. 2 Temperature curves from thermocouple 3 (3mm) to thermocouple 8

(8mm).

Results of simulation model form point 3 (3mm) to point 8
(8mm) are shown on Fig.3.
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Fig. 3 Simulated temperature curves from point 3 (3mm) to point 8 (8mm).

Difference between measured and simulated temperature form
point 3 (3mm) to point 8 (8mm) are shown on Fig.4.
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Fig. 4 Difference between measured and simulated temperature from point 3
(3mm) to point 8 (8mm).
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Comparison between simulated and measured temperatures a
very similar 3-5% difference. This gives reason to consider that the
created with MAGMA model is functioning properly.

4. Conclusions

Comparison between simulated and measured temperatures a
very similar 3-5% difference. This gives reason to consider that the
created with MAGMA model is functioning properly.

The model could be adjusted to other elements to be welded,
e.g. cylindrical to plate or cylindrical to cylindrical.
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