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Abstract: It is presented real time capturing temperature in specific points of welding process with pyrometer. 
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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. 

The pyrometer is a device that non-contactly measures the 
temperature of an object, based on the IR light emitted by the object 

[1]. The main elements of a pyrometer are shown in Fig.1. Infrared 

light emitted by the heated bodies is focused and transmitted from 
the optics of the device to a thermosensitive element, which 

converts the infrared light into voltage, it is transmitted for 
processing to a microprocessor unit, the information is displayed on 

a screen in an operator-friendly form. The most important feature of 
the optics is the viewing angle. It determines how large a spot of the 

object is observed [2,3,4] 

 

Fig. 1 Block diagram of a pyrometer[1]. 

2. Pyrometer measurement 

Pyrometers have advantage over contact thermometers on 
setting the measurement element on the measured surface of the 

object. Thermocouples must have good contact with the object 

while the pyrometer captures infrared light emitted by the object. 
Disadvantage of the pyrometers is the need of calibration. Emitted 

infrared light depends of emissivity  of the object. It varies with the 
material of the object, condition of the surface and changes slightly 

with change of the temperature. Most of the materials has their 

emissivity known and there are data bases, including on websites of 
pyrometer’s manufacturer, defining emissivity of the needed 

material. Surface conditions of welded elements are similar for each 
process or batch and pyrometers has internal correction on 

emissivity over temperature changes. This helps reducing the 

calibration process in contactless temperature measurements. For 
unknown materials and surface conditions are various methods for 

calibration of pyrometers. The main method is  by comparison 
between contact and contactless measurement. The object is heated 

to constant temperature and measured with calibrated contact 
thermometer. Pyrometer is focused on the object and its emissivity 

is changed while both contact and contactless temperatures are 

equal. Then the emissivity of this material is considered known. 

The set up for contactless temperature measurement 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. 

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[5]; IL 92 – measuring range: -50 to 

2200oС; accuracy of the device ± 2%; reaction time - 150ms; 
spectral range - 8-14µm.[6] 

The pyrometer are started in the mode of continuous 

measurement and are connected to a computer via a USB port, and 
their outputs are read with a program developed on Matlab. One 

pyrometer report is a packet of 17 bytes – two initial FF, the next 

two bytes represent the current measured temperature with an 
accuracy of 0.1oC, the last is a closing byte – AA. The measurement 

time is set in advance by setting an input buffer bytes, which is a 
multiple of 17. After completing the process, the results are 

automatically converted to temperature (degrees Celsius), a 
graphics is drawn, the data is saved in an .xls file, and the graphics - 

in .jpeg. 

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; 
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 welding power – 4200J/s; 

 welding speed – 50cm/min; 

 welding steel plates 50x5x200mm. 

Contactless temperature is measured simultaneously at 2 points 
placed in a row with distance of 1mm from each other starting at 

3mm (Trotec TP10) and 4mm (IL 92) away from the welding torch 

trajectory. Captured temperature curves in real time are shown on 
Fig 2 for pyrometer Trotec TP10 and on Fig.3 for pyrometer IL 92. 

 

Fig. 2 Temperature curve measurement pyrometer Trotec TP10 at 3mm away 

from the welding torch trajectory. 

 

 

Fig. 3 Temperature curve measurement pyrometer IL 92 at 4mm away from 

the welding torch trajectory. 

3. Conclusions 

It is shown set up for real time measurement temperature of 
welding process in specific point if interest with pyrometer. 

It is developed program for real time measurement of 

temperature by various pyrometers of welding process. 
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