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Abstract. The article presents the methodology and schememfeasuring the temperature of
preliminary and concurrent heating during weldifidaoge diameter pipes.
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AHHoOTanus. B craThe nMpuBeeHa METOAMKA U CXeMa U3MEPEHUS TEMITEPATYPhI MPEABAPUTEITHHOTO
1 COITYTCTBYIOIIETO MOIOTPEBA NIPH CBapKe TPyO OOJBIIIOrO JHaMeTpa.

Introduction. Pipelines, the construction of which welding, teehnology
which has fairly high requirements is widely apgliare used for the transportation
of oil at the enterprises of oil refining complerdapetrochemical enterprises.
Defects in welded joints are the underestimateel gizhe cast core, the presence of
cracks, shrinkage shells, lack of penetration, €hese defects can occur due to
insufficient or excessive heating of the weldinge@nd lead to deterioration of the
mechanical properties of the joints. Since the dekaection is surrounded on all
sides by cold metal, due to the uneven distributbddntemperature, structural
transformations of the metal sections of the h#fatted zone occur, which are
heated above critical points during welding. Reasldstresses, which can lead to
deformation of the product, arise in the weldeduttires due to structural
transformations.

Research goals. Preliminary or concurrent heating is used to redtiee
temperature difference between the sections oivdded joint and reduce internal
stresses in the welds [1, 2].

Preliminary or concomitant heating of the heat-@td zone is used to reduce
internal stresses in welds. The heating temperasuselected taking into account
the steel grade and structural rigidity.

Preheating consists in heating the base metal éefoelding. The
accompanying one provides a certain level of bamkgd temperature of the
surfaces being welded to ensure the required gualitwelding. The preheating
temperature is determined by the following factors:

— carbon content in the base metal;

— the content of alloying elements in the base imeta

— dimensions of the welding zone;

— ambient temperature;

— welding speed;
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— diameter of welding electrodes or wire.

The preheating temperature increases with incrgatismmeter and thickness
of the welded metals and for low alloy steels i6 15250 0 C.

The required preheating temperature is maintaifedughout the entire
welding process, then slow cooling is performed.

Methodology. Preliminary and concurrent heating is carried ouat i
installations for induction heating of large diaerapipes, heating is carried out to a
width of 100 mm on both sides of the joint (Fig. Byeheating reduces the risk of
hydrogen cracking and hardness in the heat affeztesk. Concurrent heating
protects the weld from the formation of excessiveigh residual stresses during
cooling at low temperatures, and therefore, from plossible formation of cold
cracks.
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1-welding seam; 2-inductor belt; 3-cable; 4-powgsy; 5- control keys, 6-voltage controller
Fig. 1. Installation of preliminary and concurréeiating of welded joints of the
pipeline

The main part. A measuring system has been developed, and isdiedefor
automatic temperature measurement, data processidgoutput of results. A
thermal imager is used as a control device, dwehioh the temperature field of the
object is recorded [3, 4]. The multiplexer percsithe indications and converts
them into a value that is convenient for measureéniendisplay a digital signal, a
special indicator is used.

A thermal imager is an optical-electronic systersigieged to obtain a visible
image of objects that emit invisible thermal (iméd) radiation. Most often, a
thermal imager is used as a device to obtain thgpeeature field of an object.
Using a thermal imager, you can instantly meashee temperature of tens of
thousands of points of an object. The operatiothefthermal imager is based on
the principle of converting the infrared radiatitux from an object perceived by a
sensitive element into an electrical signal prapaodl to the thermal spectral power
of the radiation flux. The thermal imager forms iamge of the object on the
recording screen, and different temperature pairesdisplayed in different colors.

31



Physics and mathematics sciences

Thermal imager lens must be transparent to infraeetiation. Lenses for
thermal imagers are made in Germany. Almost theesaquirements are imposed
on the quality of the lens (enlightenment) as ome tbnses for visible light
(photography), and they introduce the same distortiiaberration) when
transmitting the thermal radiation of an objectatdolometric matrix. Permanent
and interchangeable lenses are made individuatledgch type of thermal imager,
taking into account its design and matrix charasties (pixel size).

The matrix of the thermal imager receives and cdevihe energy of the
optical radiation of the infrared spectrum intoed@ctrical signal proportional to the
power of the absorbed infrared radiation by the&nsstive areas. The thermal
imager matrix is the most complex and expensiveneisd, it consists of a matrix of
photosensitive MIS capacitors and a silicon mudtier with individual readout
cells of signals from each capacitor [4, 1].

Silicon multiplexer is an integral part of the pbdétector, which outputs the
video signal from the matrix of photodiodes.

The signal received from the multiplexer gets om display which captures
the slightest temperature difference between twightering points, which the
thermal imager can recognize. The temperature rasfgéhe thermal imager
indicates the temperature range visible (and stor@demory) on the display of the
thermal imager. Points having a temperature beloabove the temperature range
of the thermal imager will not be reflected butlveg visible as a background.

Conclusion. Thus, the refresh rate of the thermal image fraomethe device
display is 9 Hz, which means how many times peoisédhe thermal image is
updated on the device display. The thermal imageonnected to the PC through
the USB port. The software processes and analyxfesred images. You can
display the temperature distribution in a particulmea using the histogram
function. One can set the boundaries of their liratues to visualize critical
temperatures in the image.
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