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APPLICATION OF THE CASTING TECHNOLOGY TO PROVIDE
THE IMPROVED OPERATION CHARACTERISTICS
OF THE COMPONENTS IN OIL AND GAS INDUSTRY

AHHOmMauuA: 0aHHAS CMAMbsL NOCBAUWEHA MEXHON02UU IUMbs 8 Heghme2a3060ll
ompaciuy, npeocmasiAwel KOMNIeKC NPOMbIULIEHHbIX NPeOnpusmull no 0oowviye,
MPAncnopmuposKe, nepepadomre u pacnpeoesenuio KOHeYHbIX NPpoOYyKmos nepepa-
bomku Hegpmu u 2aza. Muozsue demanu, Ucnob3yemvie 8 MAWUHAX U 0OOPYOOBAHUU
Hegpme2a306020 KOMNIEKCA, U320MABIUBAIOMCA TUumbéM. Jlumetinoe npou3eo0cmeo —
OO0UH U3 cmapeuwux u 00 Hacmosue2o 8pemMeHy OCHOBHbIX CNOC0008 NOJLYyYeHUs Me-
MALIUYeCKUX U30enuti U 3a20moeokK. I 1aenuvim nuocom aumetiHo20 npou3soo0Ccmsd 6
Hegpme2a30601 NPOMBIULIEHHOCMU AGIAEMCA MO, YMO TUMbEM MONCHO U320MOBUMb
1106Y10 0emans Uiy 3anacHyio 4acmo Mawunsl U 060pYO008aHUsl, UCNOIB3YEMO20 NPU
000blue Hepmu unu 2asza pasiuynou KoHgueypayuu u maccol. Hegpmezazosoe obopy-
oosanue a61aemcs npoodyKyuetl, pabomarouell 8 CI0HCHbIX KIUMAMUYECKUX ) CTI0BUSX,
HOSMOMY UCNOTb3YeMble O0emanu, U320MOGIeHHble JTUMEUHbIM NPOU3B00CMBEOM
O0JIICHBL 0ONA0AMb 8bICOKOU MOYHOCMbIO U OOCMAMOYHOL NPOYHOCMBIO, M.e. UMeNb

YAYHULEHHblE IKCNYAMAYUOHHRbLE XAPAKMEPUCMUKU.

Knwueswie cnosa: mexnonocus JUMbA, He(j)meeas’oeaﬂ NPOMbIUUIEHHOCMb, NPOY-

HOCMb, 060py006aHue, IKCniyamayuoHHsble XapaKkmepucmuKu.

Abstract: this article is dedicated to the casting technology in oil and gas industry,
representing a complex of industrial enterprises for the extraction, transportation,
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processing and distribution of final products of oil and gas refining. Many components
used in machines and equipment of the oil and gas complex are made by casting. Cast-
ing is one of the oldest and main methods of obtaining metal products and blanks. The
main advantage of casting production in oil and gas industry is that it is possible to
produce any component or spare part of the machine and equipment used in the ex-
traction of oil and gas of various configurations and masses. Oil and gas equipment is
a product operating under difficult climatic conditions, therefore the used parts man-
ufactured by casting must have high accuracy and sufficient strength, i.e. have im-

proved operational performance characteristics.

Keywords: equipment, strength, oil and gas industry, casting technology, opera-

tional performance characteristics.

The oil and gas industry is the generalized name of a complex of industrial enter-
prises for the extraction, transportation, processing and distribution of final products of
oil and gas refining. This is one of the most powerful branches of the economy of
Russian Federation, largely forming the budget and the country's balance of payments,
ensuring foreign exchange earnings and maintaining the exchange rate of the national
currency. The oil and gas industry of Russia includes 2,352 oil fields being developed.
The largest oil and gas region of Russia is Western Siberia, accounting about 60% of
all extracted black gold. A significant part of oil and gas is extracted in the Khanty-
Mansiysk and Yamal-Nenets autonomous regions.

The oil and gas equipment is in high demand all over the world and in our country.
Therefore, the process of its production must fully comply with world and state stand-
ards. This is a very wide group of different equipment, it includes machinery for all
kinds of geophysical and geological work, for drilling maintenance and subsequent
repair of wells, equipment for extraction and transportation of raw materials. Many
parts used in machines and equipment of the oil and gas complex are made by casting.
Casting is one of the oldest and main methods of obtaining metal products and blanks
for various industries, the oil and gas industry is no exception [1, c. 23]. Casting pro-

duction can produce such details as: separators, screws, bearing housing of submersible
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centrifugal pump, divider, rectifier, submersible centrifugal pump screw, submersible
centrifugal pump guide, submersible centrifugal pump wheel, etc. The main advantage
of casting production in the oil and gas industry is that it is possible to produce any part
or spare part of the machine and equipment used in the extraction of oil or gas of vari-
ous configurations and masses. Oil and gas equipment is a product operating under
difficult climatic conditions, therefore used parts manufactured by casting must have
high accuracy and sufficient strength.

Let’s consider an auger used in drilling rigs. To achieve the greatest efficiency
and quality of drilling, the focus is on the working tool —auger. This word is of German
origin and has such meanings as snail, curl, spiral. As is known, the auger is a rod
having a continuous screw surface along the longitudinal axis. Screw drilling — me-
chanical drilling, in which the breaking force is created by the continuous rotation of
the rock-cutting tool with the application of the axial load. Drilling auger refers to one
of the types of drilling tools. The most famous example is a meat grinder. The auger is
designed for moving and compressing various materials and is used in drills, meat
grinders, drilling rigs and other similar devices. Screw drilling is used most often for
wells of small depth (up to 20 meters) with screws of small diameters (up to 1500 mm).
The manufacturing of screws depends on their purpose, material, dimensions and con-
figuration, and possibly in several ways: simple casting, casting with subsequent turn-
ing, hot deformation with further turning or cold bending.

The main way to get augers of any configuration is casting. Metal casting is the
process of manufacturing metal products by pouring molten metal into a cavity of a
special casting mold. The metal melts in the casting furnaces. Sectional or long-length
auger blanks are mainly cast in sandy-argillaceous, earthen, shell, ceramic, polymeric,
cone-shaped and chill molds, casting on gasifiable models (injection molding with
foaming polystyrene), investment casting and pressure casting.

The augers are made of various steels and cast irons. Steel is an alloy of iron with
carbon (and other elements). Carbon content in steel is usually set in the range of 0.1
to 2.14%, with a content of 0.6% or higher corresponding to high-carbon steel. An

alloy with a carbon content of more than 2.14% is called cast iron [2, c. 67].
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One of them is steel for castings alloyed with special properties. This steel is cor-
rosion-resistant, heat-resistant, heat-resistant at temperatures up to 1100-1200 degrees.
Basically, this steel is used to manufacture parts that operate at high temperatures in a
heavily loaded state (furnace conveyors, screws, fasteners). This steel refers to the aus-
tenitic class. The heat treatment of this steel is made by tempering at a temperature of

1150 degrees Centigrade, also heat treatment can be carried out in chilled water.
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