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THE STUDY OF MODERN WELDING EQUIPMENT AND THE METHOD OF
IMPROVING THE QUALITY OF WELDING JOINTS

Abstract. This article analyses the modern welding equipment used in industrial
enterprises, including methods of defect-free processing, as well as the methods of improving the
quality of welded joints in the process of their use. Depending on the materials or characteristics
of the products, different welding methods have been researched. MiG-MAG method of welding
is reviewed. Defects arising during welding of metal surfaces were investigated. The basis of the
research method is the use of modern welding equipment in production. Using KEMPPI,
KOWELD welding equipment, a capacity of h3146,000 was prepared. The capacity used in the
oil and gas industry is calculated on the mechanical strength, using new welding equipment,
constructive improvement of the quality of welding classes of equipment used in oil and gas
production is provided. The design of the h3146.000 capacity has been improved due to the use
of welding activities. Improved design of the h3146.000 capacity base used in the oil and gas
industry, calculate parameters for mechanical strength and welding using the Autodesk Inventor
program.
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Introduction.

Currently, welding equipment is an integral part of the preparation of the necessary
equipment in the field of Mechanical Engineering and Metallurgy. The development of welding
science and the scale of its practical use in production have led to rapid progress in the
modernization of welding equipment every year, both constructively and internally. It is
impossible to obtain high-quality welding without modern welding equipment [1].

Therefore, the continuous integration and modernization of welding equipment is a
fundamental part of all production processes. Its results are currently becoming the most
important factors in increasing the efficiency of industrial production. The solution to such a
problem is impossible without the development of fundamentally new technologies and
equipment that allow you to get a high-quality product at minimal cost. At the same time, in the
current emerging conditions of market relations, the factor of high quality is different.

It should be considered as a real means of increasing the competitiveness of metal and
non-metal products for the purpose and the main condition for the functioning of an industrial
enterprise of any form of ownership.

Currently, in the machine-building and metallurgical industries, a high-quality product
that gives the highest economic efficiency and has the highest technical, economic and
operational indicators, that is, a product that fully meets the needs of the consumer, is realized by
new technological processes and equipment.
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Materials and Methods.

A number of production facilities in the country use foreign welding equipment. Among
them is JSC Kentau transformer plant — a leader in the field of Electrical Engineering. In this
regard, the development of defect-free processing methods using competitive modern welding
equipment is relevant.

Depending on the materials or features of the products, different welding methods are
selected, for example, manual arc welding with instance electrodes with MMA coating, or
manual argon welding with tungsten non - melting electrodes with Tig - protective gas (argon).
However, MiG-MAG welding is the most common. MiG-MAG welding: MIG is welding in
which an inert gas such as helium or argon acts as an insulating medium, MAG is a type of lathe
using an active gas such as nitrogen, carbon dioxide, etc. [1-2].

The advantages of the MIG-MAG method in comparison with other types of welding are
the highest degree of protection of molten metal due to the use of protected gases. They do not
allow air to enter the working area, while well insulating the welding bath from external
influences, ease of use. MIG-MAG allows you to work in any conditions and allows you to
visually monitor the welding process, form a seam and, if necessary, correct it. The seam is
obtained more smooth and with a complete absence of slag. This allows you to save time on
cleaning the treated metal surface, and the performance of this method is the highest.

MIG / MAG welding is a kind of Arc Welding in a protective gas environment. The arc
lights up between the non-stop supplier and consumable Solder wire and the work surface. The
arc and welding bath are protected by active and inert gas. The process can be used with many
materials and a wide range of soldering wires.

Compared to manual arc welding, MIG/IMAG welding is more productive. There is no
need to change the electrodes too often. The use factor of welding materials is high, because no
waste is thrown away. As a rule, about 65% of each kilogram of electrodes used falls on the
metal rod welding seam. In the case of a soldering Wire, its value reaches about 85-90%.

MIG/MAG welding is a versatile process that delivers high melt rates in all conditions.
This capability is used throughout, including carbon, low-alloy and high-alloy materials based on
nickel and aluminum. MIG/MAG pulse welding is used for welding multi-alloy steel and
aluminum. Welding wire is widely used because it has many properties in addition to high
productivity.

Nowadays, new devices such as KEMPPI, KOWELD, FastMig X, SuperSnake and
GT02S/GT02SW are widely used to improve welding productivity. The KEMPPI device used in
the welding activities of JSC "KTZ" is shown in Figure 1.

Figure 1 - Modern semi-automatic welder KEMPPI
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During manual and automatic welding, in addition to welding under the flux layer, gas
protection of the welding bath from contact with the environment is used to protect the metal
from air oxygen and nitrogen.

Argon arc welding and carbon dioxide welding are widely used in industry. Welding with
these methods can be performed with fusible and non-fusible electrodes using alternating and
direct current. Welding work in shielding gases is shown in Figure 2.

Figure 2 - Welding work in shielding gases

The parameters of the technological mode of welding in the carbon dioxide medium are
selected depending on the thickness of the product and the brand of steel to be fired, taking into
account the location of the part in space. Soldering is usually done in reverse polarity.

It is better to weld the baking joints of thin products with copper linings, and cross joints
without lining. In these and other cases, the quality of the assembly of the product to be welded
is of great importance. It is recommended to weld products made of thick metal with an electrode
wire with a diameter of 1.6 and 2 mm.

At the same time, a satisfactory formation of the seam with a depth of pre-baking up to
6...7 mm is achieved, which allows two-sided cross welding without beveled edges in products
with a thickness of up to 10...12 mm.

For welding thicker products, it is recommended to split the edges, as shown in Figure 3.

Figure 3 — Welding the surface of a plate made of steel 09G2S with a thickness of 16 mm using
the chamfer cutting method

For an illustrative example, a joint was made on one plate with a simple electrode and
also with a semi-automatic welding machine with KEMRRI wire feed. We can see the
difference, it's easy to tell which machine the part was made with.

The part on the left is made with a simple electrode, the width of the part is uneven, etc.,
and there is a lot of sputtering, and the part on the right is made with a semi-automatic welding
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machine, the part is uniform, the metal splatter is small, and the metal does not need to be
cleaned very hard after welding, in conclusion, it is produced reduces the labor capacity of the
product. This analysis is shown in Figure 4.

Figure 4 - Visual types of classification of old and modern welding machines

During the formation of a welded joint on metal, defects can be formed in the area of the
edge and thermal effect, which destroy the durability, serviceability, accuracy and appearance of
the product [3-4].

In the process of working in production, we can see the type of defects that appear in the
welding of metal surfaces in Figure 5.

Figure 5 - Visual display of defects:
a) upper holes, b) castings of welding joints, c¢) craters of welding joints,
d) caps of welding joints

Defects can greatly affect the strength of the welded joint and cause premature failure of
the welded structure. Especially during cyclic loads, defects in the form of light (cracks, under-
welding) that sharply reduce strength are very dangerous [5-6].

Results and Discussion.

Mechanization of welding activities is carried out as follows. Aligns two metal plates,
leaving a gap between them for welding the metal edge.

Next, with the help of special fixing magnets, the base of the carriage (it is a self-
propelled track of the carriage) is installed. Places the welding lace and fixes it in the form of a
yoke in a specially allocated place, and then adjusts it so that the welding wire comes out of the
junction of the two plates during welding [7-8].

Further, KEMPPI adjusts the voltage, feed rate and other characteristics of the welding
machine. In the welding carriage, the welder sets the parameters of the carriage, that is, the
direction of movement, the speed of movement of the carriage along the base, etc. regulates.
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In this way, the welding of capacity walls is carried out, and the following factors are
reduced: human factor, labor capacity of the manufactured product, defects. Figure 6 shows the
type of modern welding equipment used in the oil and gas industry.

Figure 6 - The process of using KEMPPI and KOWELD welding equipment

Using KEMPPI, KOWELD welding equipment, during production of H3146,000
capacity, JSC "KTZ" uses St3sp steel grade according to MEMST 27772-88, as it is the best
grade of steel to be welded. In order to improve labor productivity during capacity wall welding,
the KEMPPI welding machine is used together with the KOWELD automated welding carriage
[9-10].

First, welding is performed at the adjacent wall joint. We get the capacity wall. In
general, the type of capacity of the main welding work piece is as follows: Figure 7.

Figure 7 - Capacitance type after welding work
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Calculations of capacity to mechanical strength and welding seam parameters were
performed in Autodesk Inventor program. One of the initial data is the weight of the liquid 2900
kg and the main load is the pressure at the bottom of the container.

Mises stress Shear

Strength reserve factor

Z axis displacement Equivalent strain

Figure 8 - Distribution view of calculation of capacity for mechanical strength and weld seam
parameters, first version

The report was issued in two versions. Based on the obtained numerical simulation
results, in the first version, there is no necessary base at the bottom of the container, therefore,
the result of the calculation shows a deflection due to the pressure caused by the oil. In the
version of the second calculation, the strength properties were increased by adding an additional
foundation to the base of the capacity Figure 8-9.
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Figure 9 - Distribution view of calculation of capacity for mechanical strength and weld
seam parameters, second version

In the second version of the capacitance calculation, you can see how the voltage changed
after adding additional grounding.

Conclusion

Experiments and theoretical studies revealed during the monitoring show that the quality
of the manufactured product, including the quality of welding activities, increases in the process
of using modern welding equipment. In particular, the types of defects that are most noticeable in
welded joints are significantly reduced.

H3146.000 capacity produced at the Kentau transformer plant is produced with modern
welding equipment of ESAB, KEMPPI and KOVELD. Calculation of this capacity to
mechanical strength and welding seam parameters was carried out in Autodesk Inventor
program. Differences between old and modern welding equipment were revealed during welding
work in practice.
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3AMAHAYU JOHEKEPJIEY KAB/IBIKTAPBIH 3EPTTEY KOHE IOHEKEPJIEY
KOCBIVIBICTAPBIHBIH CAITACBIH APTTBIPY 9JAICI

Annarna. byn wmakamaga eHMIPICTIK  KOCIMOpBIHAApAAa KOJJAAHATHIH —3aMaHayH
JIOHEKepIiey KaOIbIFbIHA Taygay >KYpri3iini, 3amMaHayid JoHEKepiiey »XaOJIbIFbIH MaiijanaHa
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OTBIPBIII aKayChI3 OHJIEY SJICTEpi, COHJAN-aK oJap/bl MalJanaHy MPOIECIHEr JOHEKepIey
KOCBUIBICTAPBIHBIH CalachlH apTTHIPY Sfici Kapannel. Marepuanmapra Hemece OyHbIMIapabIH
epeKIIeTIKTepiHe OalIaHBICThI JOHEKEPJICYIIH OpTYpial omictepi 3eprrenmi. JloHekepieymix
MIG-MAG omici kapacTeipbiibl. MeTain OeTTepAl JoHEeKepiiey Ke3iHe TYBIHIAWTHIH aKayiap
3epTTeai. 3epTTey OIICIHIH HETI31HJAE OHJIpPICTE 3aMaHayH JToHEKepsey KaOJbIFbIH KOJJIaHY
canacel xkateip. KEMPPI, KOWELD nonekeprey xabasiKTapbiH Koigaana oteipbin, H3146.000
CBIMBIMIBUIBIFBI  JalbIHAaNAbl.  MyHali-ra3  cajachlHIa  KOJIJAQHBUIATBIH  CHIMMJIBUIBIK
MEXaHUKANIBIK OEpIiKTIKKE €CENTeNreH, JKaHa JoHeKepIey KaObIFblH KOJIaHa OTBIPHII, MYHaM -
ra3 eHAIpiCiHAE KOJIaHBUIATHIH KaOABIKTBIH JOHEKEpJIey KIKTEPiHIH camachblH KOHCTPYKTHBTI
xetiaipy kesnenreH. H3146.000 chIMBIMABUIBIK KOHCTPYKIHSCH JOHEKEpPIIEY >KYMBICTapBbIH
naiganaHy ece0lHeH JKakcapThulabpl. MyHaii-ra3 canaceiHma KoijaHaTelH  H3146.000
CBIMMBUIBIK ~ HETi31HIH KOHCTPYKIMSCHIH IKETULIPIN, MEXaHHKAIBIK OCpIKTIKKE KOHE
JIOHEKepIIey KiriHiH napameptmiepin ecentey Autodesk Inventor 6armapiamachl KeMeriMeH exi
HYCKa/Ia OPBIHIANl TEOPHUSIIBIK TYPFBIIAH JOJENJIC, OHIIPICTIK KOCIMOPBIHIA KOJIAHBICHIH
TamThI.

Tyiiingi ce3mep. JloHekepiey, KOHABIPFBI, KYHMeIlle, MIUITEP, CHIMMIBUIBIK, XKIiK, aKay,
OCpIKTIK.
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METO/bI HCCJIEJOBAHUSA COBPEMEHHOI'O CBAPOYHOI'O
OBOPYJIOBAHMSA U CIIOCOBBI MNOBBIIIEHWSI KAUECTBA CBAPOYHBIX
COEJIMHEHUM

AHHOTaUMA. B [aHHOM cTaThbe MPOBEAECH aHAIM3 COBPEMEHHOI'O CBAapOUYHOIO
000py/i0BaHus, TPUMEHSIEMOI0 Ha MPOU3BOJCTBEHHBIX MPEANPUATUSAX, PACCMOTPEHBI METOIbI
00pabOTKMU C HCHOJIH30BAHUEM COBPEMEHHOTO CBAPOYHOTO OOOpPYHOBaHMS, a TaKkKe METOMbI
MOBBILICHUS] KauyecTBa CBAPOYHBIX COEIMHEHUHN B MpOIecce MX AKCIUTyaTaluu. bbuin u3ydeHsl
pa3InYHbIE METOJABI CBAapKH B 3aBHCHMOCTH OT MaTe€pHajoB MIM OCOOEHHOCTEH MpPOAYKIUH.
Paccmotpen meron cBapku MIG-MAG. HccnenoBansl nedexTsl, BOSHHKAIOUINE MPH CBapKe
METaJUINYECKUX MOBEpXHOCTeH. B OCHOBE MeToAa MccieoBaHus JEKUT 00JIaCTh MPUMEHEHHS
COBPEMEHHOT0 CBapOYHOTrO oOOOpynoBaHUS B mpousBoAcTBE. C TMOMOIIBIO CBapOYHOTO
obopynosanuss KEMPPI, KOWELD G6s1na noarorosiena emxkocts H3146.000. ITpenycmorpeno
KOHCTPYKTHUBHOE COBEPILIEHCTBOBAHME KAYECTBA CBAPHBIX IIBOB 000pPYAOBaHUS, IPUMEHSIEMOTO
B He]TerasoBoil OTpacid C MPUMEHEHHEM COBPEMEHHOIO CBapOYHOTO 000pyIOBaHMA,
PaCCYMTAHHOTO HA MEXAHMYECKYIO0 MPOYHOCTh. EMKocTHas koHcTpykius H3146.000 ynydmena
3a CYET HCIOJb30BaHUS CBAPOYHBIX pPabOT. YCOBEPIICHCTBOBaHA KOHCTPYKLMS OCHOBAHHUS
emrocteir H3146.000, mnpumensemas B HedTerazoBod OTpacid, HCIONb3yemMas Ha
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MIPOU3BOJCTBEHHOM IPEANPUATHH, BBIIIOJIHEH pacyeT MapaMeTpoB MEXAHUYECKON MPOYHOCTH U
CBapHOTO IIIBa B JIBYX BapuaHTaX ¢ MOMOIIBI0 mporpammbl Autodesk Inventor.

KuaroueBble cioBa. CBapka, 000pyAoBaHHE, KapeTKa, IMPOBOJIOKA, €MKOCTh, IIOB,
ne(eKT, IPOYHOCTb.
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