
Points for real time temperature capturing in welding process 
 

Deyan Gradinarov1 

Institute of Metal Science, Equipment and Technology with Hydroaerodynamic Center at Bulgarian Academy of Sciences 1 
dgradinarov@ims.bas.bg 

 

Abstract: It is presented experiment for temperature measurement in welding process. It is shown arc interference with measurements and 

temperature versus distance form arc trajectory. This study will help selecting specific points for measuring temperature in welding process.. 
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1. Introduction 

Welding process is performed under Welding procedures (WP) 

in which strictly are defined the welding equipment and parameters. 

Welding joint quality is determined by following the welding 
parameters by the operator of the welding process. Variations from 

set it the welding procedures parameters – welding current, voltage 
speed, initial heating of the welded elements cause lowering the 

quality. 

Deviation form set in the welding procedure parameters may 
occur by various reasons – in the equipment, in the materials and in 

the operator of the process. Some of those lowering welded joint 

quality reasons may occur during the process and some may be 
appear and disappear periodically during the process. 

For lowering the impact on welding process and welded joints 

quality of such occurrences in the welding process has to be 
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. 

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 

thermocouples of the contact measurement and focusing the 

pyrometer have to be as close as possible to the trajectory of the 
welding torch along over the welding joint. 

Unfortunately, thermocouples cannot be placed too close to the 

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 

thermocouple into the welding joint making welded detail unusable. 

Emitted infrared light will interfere with pyrometer 

measurement causing false temperature result. In the case of 
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 

of the measurement.[1] 

2. Experimental set up 

The set up has two main parts – welding equipment and 

measuring equipment. The welding equipment consists of welding 
torch, which is mounted on mechanical grip. The mechanical grip 

fixes the torch in one position and removes fluctuations from 
welder’s movements. The mechanical grip is mounted on welding 

tractor, which moves along and over the welded elements with 
constant speed. Welded elements are placed on welding table. Next 

to the welding table are placed the power source that feeds the torch 

and gas bottle that protects the joint. The measuring equipment 
consists of capturing module Lincoln Arc Tracker. Arc tracker 

captures welding current and voltage. It is connected to WiFi 

Router that transmits the data to laptop. On two tripods are placed 

pyrometers IL 92 and Trotec TP10 that measure contactless the 
temperature in two points next the welding joint. The pyrometers 

are connected via USB cables to the laptop. The pyrometers are 

placed on 1,5m (Trotec TP10) and 1,2m (IL 92) distance from the 
measured point. It is developed program with Matlab for capturing 

the temperature from the pyrometers. Temperature of the process is 
measured with 8-channel contact thermometer Spider 8. K type 

thermocouples are connected to the Spider 8 and set in 8 point next 
the welding joint. Thermocouples are welded to the welded 

elements. The Spider 8 is connected to the laptop with UBS cable. 

Temperature is captured by Spider 8 with software Catman. 

The two pyrometers Trotec TP10 and IL 92 was chosen to  
perform the experiment, both have wide temperatures measurement 

range, including liquid metals, can be freely measured. The 
excellent distance / measured spot ratio of 75:1 (Trotec TP10) and 

50:1 (IL 92) allows long-distance measurement of small objects, as 
well as in extreme conditions, e.g.: in the furnace. The 

characteristics of the device are: Trotec TP10 – measuring range: -
50 to 1850oС; accuracy of the device ± 2%; reaction time - 150ms; 

spectral range - 8-14µm[1]; IL 92 – measuring range: -50 to 

2200oС; accuracy of the device ± 2%; reaction time - 150ms; 
spectral range - 8-14µm.[2] 

The set up functionality is verified with experiment with the 

following parameters: 

 welding current – 210A 

 welding volatage – 25V; 

 η of the welding source – 0,8; 

 welding power – 4200J/s; 

 welding speed – 50cm/min; 

 welding steel plates 50x5x200mm. 

Contact temperature is measured simultaneously in 8 points 

(from 1 to 8) placed in a row with distance of 1mm from each other 
starting at 1mm from the welding torch trajectory to 8mm away 

from it as shown on Fig.1. 

 

Fig. 1 Diagram of placement of the thermocouples. 
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Contactless temperature is measured simultaneously in 4 runs at 
2 points each run placed in a row with distance of 1mm from each 

other starting at 1mm from the welding torch trajectory to 8mm 
away from it as shown repeating measurements of the 

thermocouples. First run is in points 1 and 2, 2nd at 3 and 4, 3rd at 5 
and 6, 4th at 7 and 8. Each run is performed at the same experiment 

parameters. 

3. Results

In the contact measurement the thermocouple in the first point 

is destroyed and in the second point is damaged. Result of 
thermocouples form point 3 (3mm) to point 8 (8mm) are shown on 

Fig.2. 

Fig. 2 Temperature curves from thermocouple 3 (3mm) to thermocouple 8 

(8mm). 

In the contactless measurement the first and second points have 
interference from the welding arc that caused data loss when the 

torch passed next to the measured points. Result of measured 
temperature form point 3 (3mm) to point 8 (8mm) are shown on 

Fig.3. 

Fig. 3 Temperature curves from pyrometers from points 3 (3mm) to point 8 

(8mm). 

Results from contact and contactless measurements show 

similar results for the points from 3mm to 8 mm away from the line 
of welding. Contact measurement show 3-4% higher values of the 

temperature than contactless. At bot type of measurements point at 
1mm and 2mm away of the welding line give false results at the 

time of welding torch passing or cause malfunction of the 

measurement system. 

The most informative point for this experiment is at 3mm away 
from the welding line. At this welding parameters temperature in 

this point is close to the liquidus line and may cause false results if 
welded with more power. 

The point at 4mm away of the welding line is also informative 

for temperature measurements. If welded with higher power this 

point would be best for temperature measurement and control of the 
welding process. 

4. Conclusions

It is measured temperature in 8 consecutive points at a line 

perpendicular to the welding line ate 1mm from each other starting 
from 1mm away of the welding line. 

The point at 1mm and 2mm caused false results in the 
contactless measurements and measurement system malfunction in 

the contact measurements. 

For these welding parameters the point at 3mm away of the 
welding line is the best for measurement temperature. Is the 

welding parameters are higher the point at 4mm would be the best. 
For further welding powers net point of the sequence would result 

the best. 
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