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GENERAL CHARACTERISTICS 0 g5 WORK

Topic relevance and elaboratiop rate: Bipg; :
‘ncluded in the set of industrial equipment ang are?lg:ii;%dli?? are
oo P s e, o the flow of the produet, By g, o rock
hinding structures are a!so designed to close o open the
diameter of the .fountam armatures. The mas Passage
equipment is ﬁ‘lCthI:l and mechani
Their tribotechnical joints are mag
materials. Currently there is 3 M
Although the issues of wear reg; £ B S Joints,
binding units have been looked at

units is the mechanical wear of the;

joint) and its rubber sealings. At high pressures, due to the increase in

the scale of various types of mechanical effects on the parts and joints

of the equipment and the change of the temperature factor in the

rubber elements, their failure occurs more quickly. Fasteners working
under pressure are subject to hydroabrasive, abrasive, cavitation,
erosion, fretting and adhesion wear based on mechanical impact. In
front of modern science, this problem and the elimination of its
complications remain an urgent issue. According to the class of
binding units, they are divided into three types, in¢luding stopcocks,
taps and valves. Locking structures are the type of;valves that-are
widely used in industry at high pressures. The tribojoints of the valves
bend due to the working pressure (in microns). Since the disniby‘;ion
of pressure on the working surface of the bending joints is différent,

hon-parallel wear occurs on the surfaces along with the increase in the
inte

3

nsity, speed and amount of mechanical wear caused by ﬁiqtiof;. As in
aresult, the binding units loses its functionality because the aealmgls g




byoken. Because it is technically impossible to use taps

high pressures (more than 250 MPa), in such cases.
valves are used. Despite the fact that valves are mainls
pressures, the above-mentioned problem also reduces the rel;:
valves and causes them to lose their functionality. The s
of the reasons for the failure of the valves included in the ¢lz
fastening structures shows that the problems with the full opening an
closing of the valves themselves are mechanical wear ofth 'ﬁ?"“ﬁ
surfaces of the gate and seat ring (25%), the breaking of the tra
shaped spring (18%), the failure of the fastening elements (30
the spindle and rejections occurring in the valve joint are evide
(27%). As you can see, the case of sealing failure is one of tt
common occurrences. In order to provide stability in the m
metal interface of these equipments, there is a high need fi
seals that can work in the temperature range (-55°C and +5
under aggressive environmental conditions. Renovatior
construction and strengthening of the structure of the rubber
of the mentioned sealings remains one of the urgent issues in fro
science. It is necessary to develop new matrices for sealings that
work at low temperatures and in various aggressive environmen
availability and industrial application of valves created with s type
of matrices has resulted in great economic benefits. The renové"tibn;.._ﬁ'_- "
the design of the new model rubber sealing requires the develo;?mf_”:_fi_t”_
of new rubber materials resistant to the temperature range operating in
an aggressive environment (-55°C and +500°C). By injecting hard
binders into the rubber matrices to obtain a new material, I.e_:.;é.b.y
subjecting different rubber matrices to double matrixplatio_l'l‘",-.i'tl_t;'-:l-lS-
possible to obtain new models of rubber panel matrices thatfare |
resistant to freezing and wear in a low-temperature, hlgh-_Pres-surl_;_e__,,
aggressive environment. The development and preparation 0
technology of these matrices can be applied not 01}1y to valve ;
also to equipment used in environments with variable .tempetaﬁlre-
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moving, and the change in the amount
constructive structure of the equipment. T
construction of valves used in industry i
relative pressure in the closing joint. Th
relative pressure increases the influence
and zilccelef‘ates ths Brealdey Of.the tribod by increasing the speed
and intensity of wear. The mentioned issues are i i Spet

issues in increasing the reliability and efficiency of the Valvl;?();ﬁ
their solution FEls Ins re]"’?’am- Despite the high result of incre;ising
fhe pLCiBtIE reSISFance index of the existing valve, scientific
experiments are being conducted in the direction of increasing its
efficiency. Based on these experiments, it was determined that in
order to increase its efficiency in cold climates, the sealing joints of
the valves should be provided with new model rubber matrix sealings
and a special structural change should be made in its construction to
choke the product at the entrance and exit. For this, the design of the
valve and the structural materials of the sealings must be updated. By
injecting solid binders into the rubber matrices resistant to freezing
and thermal expansion, new models of sealings can be obtained with a
special design. For the preparation of this type of _sealings, the
scientific idea ofmaking two layers of rubber matrix sealings and new
valves provided with these sealings has b:een developed. From this
point of view, the solution of the pro_blem IIOIVOIVGS.the. deveflo};l)ment,
preparation, testing, certification and 1ndusmal‘app11ca.t10n of the nzvxlz
model valve manufacturing technology provided with new mode

ices. :
%?: irb;%?:ttr and subject of the resea.rch: Thf': obJectdo_f tht(lel :hziigsswgi
a straight-valve and plug valve, which are mcludeh 136 S
high-pressure binding units. in the research worj;, the th(IeJ By
the sliding friction force on the cgqtact surcht_: urgfce e
of the bent gate under the minimum dn_v mgsurfaces of the plug
compressive force that compresses the Wo_rklggthe dependence of the
joint of the linear motion valve was determincd,

tact surface of the plug
compressive force generated

on the sealing contact > e
joint of the improved plug val;e on the working P

f this Wear depends op the
he main disadvantage in the
s the uneven distribution of
© uneven distribution of the
of all types of wear factors




determined, the condition of ensuring the workabi__]ﬂp_

valve was defined, for the first time, a new fuzzy moc
based on the theory of fuzzy sets to predict the
improved valve's non-stop operation, and a model for
workability was proposed, and a training algorithm
was developed based on statistical data. b
Objectives and tasks of work: The followin
set in carrying out the research work. -
Increasing their resistance to wearing b
dependence of mechanical wear on working pres
the tribotechnical joints of binding units, creation
for the non-rejection operation process of straigh
operation and development, preparation and industrial
valve constructions equipped with new two-

sealings.
The research work includes the following tasks.

tribojoints of valves depending on relative pressure
of the method of ensuring equal distribution of rela
- Determination of mechanical factors that create ur
of wear on the contact surfaces of tribojoints an det
effect of these factors on the friction formed on th
of the tribojoints; s
- Acquisition of new panel matrixes by the do’_i_ilglj_ .

very low and high temperatures and develo;
tribological testing of the construction of sea
this material; Pl
- Determination of their load resistance base
result of the calculation of its stress state in lar
sealing elements (membrane type) used in va

- Development of new rubber panel matric
aggressive environment by double matrixin
hard binder into the B 14-type rul
"Honeycomb Panel matrix" model;

k] X
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Construction and study of ¢
éeformation on the load based
double matrix;

he dependen

“rofhithesy
on the comp “gree of

uter simulation of the

valve with a double rubber pa
scientific results;

of industry,
Research methods: The follo

the issues raised in the research wor
|.Tor method;
2. Simulation with SOLIDWORKS software;
3.Fractal analysis of deformationg
4.Rinch method;
5.Variation method;
6.Fuzzy set theory.

The specified sequence of the
work is as follows.

Wing methods Were used to solye

structure of the scientific research

reliability indicators; : . :

- Working out the scientific theoretical basis of the regularity of
change of friction forces depending on the relative pressure an'd the
equal distribution of the relative pressure on the contact surfaces in the
tribojoints of the existing binding units; |

- In order to ensure the free movement of surfaces of dlfferf:nt
Mmaterials on one another, in the appropriate cleanliness class, ensurmgt
the equal distribution of the compressive force along the contac

. . . . of 1.

surface and Justifying the choice of material; i
- Investigation of friction and wear in tribojoints and sealings

' i of the
different materials selected according to the cleanliness class
contact surfaces;




- Development of the scientific methodology
technology of designing a new valve construction
model sealings; i

development of recommendations for appllcatlon i

the industry.
Valves used in various ﬁelds of the oil and gas ‘_ du

of the industry to create and prevent 11qu1d-gas -ﬂ
issues raised in the research work include the stud

industries can be applied as a wear-resistant:
what has been mentioned, it can be said tha
done has its own effect in all areas of the indu
The main provisions defended:
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depending on the
e _Conditiopg of
Inding ypits has

been determined;

2. Analytical expression €Xpressing the re '
the frictional force under the ¢ i
friction joints depending on the
part;

3. The obtained analytical expression is
expressing the sliding friction force generated on the contact
surface during the movement of the gate, which is applicd fo
the locking joint of the valve and is bent under the influence
of the compre_ssive for.ce under the minimum driving force;

4. A new expression obtained for determining the dependence of
the compressive force on the sealing contact surface of the
plug node of the improved plug valve on the working
pressure;

5. A new expression obtained to determine the relative contact
pressure and the allowable value of the relative pressure on
the contact surface that ensures the mode of the plug joint of
the plug valve; A 45 :

6. The condition of ensuring the ﬁmctlonqhty of the improved
constructions (plug valve and linear motion vah{e); ik

7. Analytical expression that determines the regularity of friction-
dependent change of the amount of wear on the contact
surface of the plug details; o i,

8. A new fuzzy model that provides improved valve ﬁmc:itlonahty

| prediction based on the proposed fuzzy set theory z%aladafmta'

model training algorithm based on processed Statllfenveen 3
del that determines the dependence q
9. Fuzzy mo . surface of the valve gate an
amount of wear of the working surfac

: ability: hid ity
10 ,létgs zg;; 1llot::,:ic inference model of‘ the dl%ﬁi?lutilt? s(:ru::mral
-stresses generated in rubber seahnﬁlg;e-m
volume was established for the first ime;

e ty of change of
nving force in the sliding

deflection of the frictiona]

an analytical expression




11. In order to increase the longevity of plug m
application of scalings made on the basis of & ne

rubbet panel matrix, to plug valves; W -
12, Industrial  application of cmion-ruiu-
| improved scaling structures for use in vari
| conditions.
| Scientific innovations of the study The following ir
obtained in the dissertation work.

. An analytical expression has been obtained that
sliding friction force generated on the contact surf
movement of the bent gate due to the compressive faw ene
to the relative pressure on the working surfaces of
Mralghl-mdcd valves stopper joint and based on the ¢
expression, it was found that the sclection of the m 3
the condition y < x ( the average pitch length ofhf
unevenness) ensured the minimization of the sliding f;
the rate of mechanical wear generated in the bloclung
- A new expression was obtained to determine the r
pressure and the allowable value of the relative prm :
surface that ensures the mode of the plug joint of the plug *
the dependence of the compressive force generated on
contact surface of the plug joint on the working pres
and based on the received statements, the condition
functionality of the improved plug valve was determ
- For the first time, an analytical expression was ol
determines the regularity of the friction-dependent vari
amount of wear on the contact surface of the blocking pa:
- A new fuzzy model based on the theory of fuzzy sets #
for the first time to predict the probability of slldil@ P
fail and a training algorithm of the fuzzy model was d
on statistical data;
- For the first time, a fuzzy model has been devolj ed
the regularity of variation of the reliability ofl.ho ,
the amount of wear in its tribojoints and base

10




gependence of the probability of yoq.

omount of wear was determined; NZ Withoyt refusg]

_ A new material, rubber pane] matrix. on the
construction of valve sealings to increase’tés'proposed for yge ;

_ Based on the condition of minimizeg eir longevity; In the
analytical expre.ssign expressing the Stress(:: of potentig| energy,
clements of l?lndmg units operating undate of the circylar SEa’linn
aggress(;ve emﬁron}znent was determined: e high pressyre o
_ Based on the theory of fuz : :

parameters of rubber sealingsjzi %ﬁféydﬁggﬁlng on the Operating
expresses the dependence of the radia] di fOrmet' Was. de-veloped that
its volume on the relative deformation; ation distribution along
_ For use in various operatin i ;

construction with new matl;ix seaglin(g:(smltlj:slotl:sén afio lmprovF:d valve
binding units for wear-resistant stopper joints havepbegzsj d, improved
- The new valves have been tested for compliance with A‘;‘fieloped;
by Hydrasun, and the valves have been tested and certified standards
[SO quality mark. ted under the
Theoretical and practical significance of the study:

- The solution of the issues raised in the research, the scientific
innovations obtained from the determination of the dependence of
friction and wear on the material of the tribojoints and the
characteristics of the working surface on the contact surfaces, and the
application of the scientific results obtained from the study of the
resistance of the new material to repeated deformations will serve the
development of the science of tribology;

_ Determination of the speed, amount and intensity of mechanical
wear caused by friction (stillness and sliding) depending on the
friction force on the bending surfaces of tribojoints, depending on the

material of the parts;
- Organization of the control of

the software of the dependence 0
rejection parameters on the basis of the theory

received static data;

the valve's operation by developing

f the reliability of the valve on its
of fuzzy sets due to the

11




- Development of new models of dif.feren.t types of se
basis of a double rubber panel matrix w_lth the meth
matrixing and application to different. me.tchmes.; i
- Preparation and testing of new b1nd11.1g units equippe
model sealings, provided with equal distribution of reat;
tribojoint; : :
-Proposing new constructions designed on the basis th
methodology and achieving economic efficiency by usine
with high reliability indicators in various environm
industry; ] . i
Applying the developed API and iSO quality m
valve to the oil and gas industry and also achie g ¢
efficiency as a result of the use of rubber matrices resistant t
heating and wear as a quality material in the joints of __
equipment. Theoretical solutions are used in the direct extra
oil and gas, as well as in the design of binding unit
machinery and equipment of oil refining and chemica
new constructions of reliable and long-lasting bindi
developed and used in various fields of industry, and they a
in every field of industry, including household 'ﬁ'
equipment. g
The presented scientific issues can be applied in e sels
materials for increasing the wear resistance of mac
equipment used in various fields of industry, in the nts
against friction and bending due to working pressure, as y

friction surfaces with a high cleanliness class. e

Approbation and application: The main results of
work were reflected in 65 scientific works, including
theses, 2 patents, 1 invention and 6 useful models. In
main provisions of the dissertation were presented an

various conferences and seminars included in the WO
databases in the country and abroad.

- Babanli MB. Cracks in hybrid fiber
nanocomposites  under  uniaxial tension
R.K.Mekhtiyey, N.A.Gurbanov [et al.] // Jo
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nics and Technica] Pbysics
Ng;,Chl&;/l ehtiyev, R.K. Modelmg of
883., !

>~ USA < 90p,. Ne63
a fibroyg (5

)~ p. 876
Compogita reinforced i
idirectional  fibers, weakf.:ned Y adhesio cracks gy
;lmgitu dinal shear / R.K. Mehtiyey, j N.Aslangy K
on

dlll‘mg
>t 1Smayi)
- 2022, N yLOva [et

aku P 33934y
Predicting the efficienc

: ; o Y of improyeq
alve constructions during Statistical (aq, based ®Xploitatjgy
. :

JN.Aslanov, A.B.Sultanoyg, i.A.Hablbov Il TFAC

PaperSOnline,
Austria: - 2019. Ne52(25), - p. 5.47‘550., Mammadgy, eols
wear of improved valve he

// COIA 2022 Proceedings, - Baky:
i.]lanov J.N. Model design oy
S ]

» Aslanov, JN evelopment
mounting in repair wells / ] N.Aslanoy, 7 S

o U .Hﬁseynli, S; -Abasovg
t al.] // «KEUREKA: Physics ang Engineering», - Tallinn: - 2022.
J[\;,(; p. 99-105., Aslanov, JN. ili

Durab1l1ty Study of specialized
sealing elements / ] N.Aslanoy, Z.S.Hﬁseynli, N.M
[nternational  Journal on Techni

cal and Physicy| Problems of
Engineering, - Bucharest: - 2022, No

of packer

O.A. Fractal analysis of structural and mechanical
characteristics of an interfacial

region in €poxy PO]{TGI;
Hanocomposites / 0.A.Dyshin, I,A,Gabil?OV, J'N'ésm_nﬁ;v{,e;):ﬁﬁ: :
Journal of Applied Mechanics and Technical e Strain State of
2(())20 Ne61(4), - p. 669-675., Mamedov, V.T. sueSS;VTanedOV,
Sealin _Rubbf;r Membranes at Large Deformatl;{flz Mechanics and
G.A .f/[amedov J.N.Aslanov // Journal of Afglg)\ -un a5 2a157
Te.:cl;nical Physics, - New Dehli: - 2020. No >
Aslanov, J.N.
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whtion]  conditioh  wang furry wierenxie m ’
A B Sulianevs I Al PM‘H e, Ausirig «
p 1214, Adlanon, I N Increnwmy ball valve |
the desigh of ite hermetse dlement | I\U\M
NA Zevnslon |er sl] 7  Jenervutsorad  fowrnal ‘ ech
Phayvsical Problems of Engineenmg. - Bacharest: « m '
14 Aslanoy, I N The munagement of characteristics o
fayer rubber matris seals /N Ashamow, S, MM
JPUREKA, Physics and Engincerimg, - Estontas «
b Aslanon, IN News model  rubber m
application of sealers // - Buku: Equipment. Techne
2020 NeM(1), - p 1517, Aslanov, JN. Stady of g
created by sand grains in the working des of
IN Aslanoy, T U Khankishiyeva, LT Huseynova '
Journal on Techmcal and Physical Problems of E
Bucharest - 2023 NelS(1), = p. 171177, Aslanov,
AN Husevnli, 7.5, Mustafayev, F. F.
Strains i Sealing Llements with Rubber Mm M
11" imerational Conference on Theory and |

Computing, Computing with Words and Perceptions a
Imelligence- 1CSCCW-2021 - Amtalya: SpringerLink, -2

Avqust, 2021, - p. 765-773
- MMS100x63 valve wath ISU quality mark was used in U
Imemational Operaung Company and applied to M
An agreement was signed between Makvelsan and ASOIU
production of MMS100x65 valves by Makvelsan in Tud
physical model was mniuctd and uumnnanlly L
The name of the institution where the e
pu'lurawd Dissertation work was camied OII ﬂ he
machines” dopanment of ASOIU, at 'Ncw

Makvelsan company of the Republic of Turkey. K.
Candidatc’s personal contribution to the ‘ |
Dissoration work s the product of personal llhOHlf
won the competition (EIF-MQM- F‘]’S.zozo.l(”»
project of the A zerbaijan State Oil and |ndlm
4
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CONTENTS OF THE WORK |
oduction of the dissertation, the relevance f&
d tasks of the work, research issues, scier

: ioni f the results, the
i i the practical significance of th » the
;Il;?:\?;i’?lgz’ts defexll)ded, the state of application in product;on

f the dissertation are indicatt?d. : T
appro?;l fcjhe first chapter, the fountain armatures API6A, AP

In the intr
topic, the goals an

. : @ 46-84 used in our coun
7D, iSO 10423 and DUST 138 _
rl?lgilrllly assembled in three throated or four throated schemes (F1
and made according to different pressures. The structural structure

and the design methodology of their new construc?ions was '.giv” _
In addition to high working pressure, binding u;uts includ
the complex of topside equipment used in the operation of wel
the fountain method work in complex working conditions
varying temperatures, under the impact of abrasive an(.i mec|
parts contained in the working material, aggressive environmen
in contact with highly saline reservoir waters. .
These processes are sometimes further complicat _.
abnormal and high temperature indicators (200...ZSOOC).:_-.;"’.
product extracted from the formation. In general, binding units
operated at a temperature of +60°C, depending on the area whe
are used [1]'. |
Extracted oil and gas with various chemical composition, w
range of working pressure and production volume, temperatu
changes are directed to the complexity of universal preg,gr ion,
Specialized implementation of binding units in fountain armatu
Depending on the operating conditions of the binding uni
glrd:; hlfg}'ll pressure, the observed data in order to find out
fount;n athure, the vast majority of the reasons for the failure of
armatures equipped with a straight-flow drawer were




attributed to the binding joint of i
fountain armatures until failure varjes i

From our research, it appears i
binding units fall on the share of bing;

failures are mainly related to the fajlyre of seal:
Analyzes of both research directions ShOWSeahngs of

units oceur in different types and frequenci .

) 1€8, red L
of th.e fo_untam armature as a whole, Mot ?f:gf ﬂ‘:li relllabﬂ;ty
functionality occurs in the binding units instafjeq i the main 0ss o£
the fountain armature. The failure intensity of he binding ll:;i?s

installed in the arms and buffer of the fountain armature is low[30]

Binding units that have lost their functionali
dizizliability wEthe fmt smmatgs tionality for any reason reduce
. T}}e SyStematizatiqn qf the reasons for the failure of the valves
included in the class of binding units shows that mainly the problems
are v\_fhether the v-alves themselves open or close completely, such as
wearing the working surface of the gate and seat ring (26%), breaking
of the bow of the gate (38%) and failure of the hermetic elements
(36%) reveals. Due to the fact that the valves remain closed for a long
time, their management is impaired at one level or another. During
commissioning of the valves from this part, it is observed that the
movement nut and sometimes the "T” wedge slot of the gate are
broken. The study of the failed parts shows that one of the main
reasons for the collapse of the wedge socket is the aggressiveness of
the environment The intermittent flow of liquid and gas through the
valves corrodes and mechanical wear its parts [2]*.

Due to the friction created on the contact surface of the parts o_f
the slide under pressure at rest and in motion, its parts and joints fail

without being wear. When the relative pressures in the affected parts
uted, the scale of external wear factors affectmg
s, causing its rapid failure.

tion of the working solution

valves. The e
tween 2520+343
at most of the
ng joints, Also,

rvice life of
0 days,
Iejections of
l‘;he causes of
inding units.
that failureg i binding

are unevenly distrib _
the working surfaces increases many time

Abrasive particles in the composi
have a serious effect on the longevity of the valve.

CN.

14 N S, . : ] |
? Tokmillosdirilmis tixach kranin igqabiliyyatliymin yiiksoldilmosi. Aslanov
17




Depending on the abrasives in the solution, the Ser;r
valves can vary from several weeks to several years.
The processing of the above shows that the ¢
parts is mainly caused by the mechanica] wear on.
surfaces. The criterion for mechanical wear is friction, Eve
research work conducted in this direction can be congjgare.

Currently, research work on increasing the Workmg
valves is being carried out in 3 directions: 3
—  study of the effect of physical-mechanica]
contact surfaces on inter-pair friction and.
into account the influence of the environme;
—  application of polymer materials to ._t'é?
between the metal surfaces of the sto i

pper join
to ensure equal distribution of the relative

contact areas;

The results of studies on the dependence of €O
method of processing contact surfaces show tha t
varies depending on the chemical-thermal strengtheni
surfaces and contact pressure. 14

The cost of mechanical wearing  also
aggressiveness of the working environment. Th
depending on the corrosion properties of the pro
the valves. This is especially observed in the -
products containing H»S [37°. 4

Our observations on the effect of the product
watered wells located on the Absheron peninsula or
the valves showed that the average service life of

depends on the volume of water contained in the pr
from the well (Qs).

Tokmillogdirilmis ~ siyirtmo  konstruksiyalarmm
Aslanov, C.N R
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Depending on the productiop te
(cracks, 8PS, pores) may appear in the bilfl:d'
of slight wear on such surfaces, defects are glg Structureg,
gisintegration of the surface. Defects of ghic - oo and cause rapig
stopper joint qu1ckly. cause the valve to faj] El ; pi
caused by technological reasons can create .~ IMinating sych defects
reliability of the valves and Increasing th .

joint.

hnology,

N Another fagtor that a'ffects the worki il;
joint and th}f solution of which is obtained
of view is the unevenness of the
The results of scientific res(;;?éic}tlsszfgﬁes and their flatness,
of the liquid in the valves increases, the rough(l)ljn that as the pressure
the surfaces of the stopper should be under :tsrim:d unevenness of
140)MPa working pressure valves, contact surface uie::(’ntrol. (70 -
not exceed S5..8mkm and roughness should elilness should
0.32...0.08mkm. The studies cond 0B lietweet
R ucted on the wear resistance of the
locking joints of the valves showed that the wear resistance of the
sealing surfaces is a complex, multi-factorial process that depends on
the correct solution of the construction of the parts involved in the
contact, the selection of the material taking into account the operating
conditions, the manufacturing technology, and the degree of
aggressiveness and abrasiveness of the environment [4]%.
The contact surfaces of the currently used valve stopper joint
are obtained on the basis of three principles. These are the following:
— metal — metal;
— provision of metal-metal sealing lubricating oil;
_ metal-rubber (elastic element).
Regardless of the choice of the
wearing process takes place in the parts
Among them, abrasive wear is important.

from a technological point

se principles, one or another
included in the stopper joint.

va diiytinlorinin se¢ilmasi.

* Tokmillosdirilmis siyirtma konstruksiyalarmnin hissa
Aslanov, C.N.
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- il-gas-mining equipment, inc

majority of oil-gas-mi L

vast : aJre exposed to abrasive wear due to the inf]

: : tion. This is due to the pres
ing product during operation

of the working p er solids in the working product. 4

' th
sand gTaAlEjaz?\(}eOpaﬂicles that fall between the contact surfaces

.oy o ves participate in the friction proce;
IOCkl? ; Jf(c):rrcl:te (}frogie 0:12] partpto anIZ)ther, forming sc.ratches
zrjlrril’z»ceers. Later, these scratcl.ie.s turn into crackds mn .the Sh
direction, breaking the locking joint of the valves and causing fal,l__f

Since abrasive wear occurs V\:’lth the presence of tl_ne wo
product (gas, oil, condensate, forfnatlon waters,.etc.), the 1n.t_c.:1131
wear is determined by the physical and chemical p.ropertl_es_._
liquid or gas. The results of the works conducted in this directio

show that the intensity and mechanism of abrasive wear in differen

The
fountain armature

scratches formed on the contact surfaces and the value of the s
formation coefficient decreases. The depth of scratches incre:
the amount of formation water in oil emulsions increases [5]°.
A similar situation is observed during the study of f
force and friction coefficient. e
As a result of the study of the reliability and durability o
valves in sandy wells, it was determined that their efficiency is ver
low. Most of them have lost their functionality as a result of wear
sealing working surfaces. AN
Inspection of the valves after use shows that abrasive w '
occurred on the working surfaces. During the opening and closi
the valves, grains of sand falling between the gate and the s¢
scratch the gate or the working surface of the seat ring. O

thfese scratches become channels.When these surfaces
aligned, |

Siyirtmalorda nisbj tozyiqin barabar paylanmasinin tadqiqi. Aslano
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. , Causi
1Ve corrosion thyt quickly destroys
such cases are discoyerey in tim):e

1 dismantled ang repaired,
ork is resumeq. .
Ives and itg locking joint depends
0 of their materia] supply and the
tional parameters depending on the

fail. This is abrasive and hydroabrag
the binding units in sandy wellsIf
the work 1is stopped, the binding units
When the blocking joint is restored, the w

The functionality of the va
very much on the optimal solutio
correct determination of the opera

working conditions. Optimum solution of material provision refers to
correct selection of materials str

‘ . ength, hardness and other physical-
mechanical properties of the parts in contact (gate- seat ring, plate—
ring, etc.).

Determining the operating parameters depending on the
conditions takes into account the effects of corrosion conditions,
vibrations and shocks, as well as temperature and pressure changes.

According to the API standards, the choice of material for the
parts of the stopper joint of the valves is determined depending on the
corrosion environment. Thus, the parts of the stopper joinjt of the
valves used in the transportation of the working product containing up
to 25mg/l mechanical mixtures and up to 6% H2S and CO2 should be
made of steel 38XMIOA, steel 20X13 and steel 30X13. Parts (s;z.at
ring and gate) can also be made of carbon and low alloy. T:eels. Int 13
case, their working surfacn[az]ﬁshould be covered with wear an

ion-resistant materials [6]°. i
;:I(l)rg(l)'?ilf(:)rnto increase the operating perfonnancl;a of tthe. vagft;, \:e:li
mogused foceareret A l(iffsletf a;il?:l? ithSeeasuran':lges using a
:Zzﬁz?égﬁtﬁ; i%wwd(;nr’e?}fog eAs a result, the ffm;})lrovergznt ax?ct; :11:2

2 jol the va
riboteshuipall IGDEEREY o 5101531?[?1' és I\jvlirz achieved.
increase of the service life by 1.4...1.5 im

* i m"]n ma
{inlorindo yaranan S

6 Neft-madon avadanliglarmin ayilmoya isloyan dily
halinin tadgiqi. Aslanov, C.N.
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|

s a result the improvement of the.tribotechnica] properties of the ‘
stopper joint of the va}lve and the increase of the service life by |
 pladlod times were ac.hleved. |

[n the preparation of the stopper joint, along with the accurate
reparation of its parts in terms of size and shape, their corrosion |
; resistance should also be ensured. |
| The results of the research of the materials recommended for Ih
f the stopper joint in different environmental conditions
the Al20s layer impregnated on the surface of the tip by |
t shock is second only to stellite in terms of corrosion r |
an environment containing Hz, the Al203 coating is more i
durable than stellite. The carbonitrided surface, which is unstable in
formation water, 's more resistant to corrosion than steel 20X13 in an |
acid mixture and in an environment containing Ho. |

The contact corrosion resistance of stellite material with }
aluminum oxide is higher than other materials. Carbonitrided samples i
aren't resistant to contact corrosion. But in this case, the corrosion rate HI |
' 280-290 times lower than the general corrosion rate [77". i

One of the causes of wear in the valves is related to pressure
changes in the well. Inspection of valves operating under this type of ‘”
condition shows that fretting wear occurs at the gate-seat ring joint. "'
Pressure changes cause relatively small-amplitude vibrations 1n parts |‘
of the jammer joint, and the frequency of these vibrations varies from {

the parts ©
F Showed that
| means of ho
resistance. In

e -

3 to 273 hs.
As a result of the conducted bench experiments, it was

determined that depending on the cycle of pressure changes, the
sealing of the valves is broken. After the value of the cycle exceeds
the limit of 2,2-10°, as a result of the collapse of the geometric forms |
E of the contact surfaces, the working product began to fill the inner H
s surface of the body of the valve.

! g ; ;
~ During the visual observatio
was determined that traces of the seat ring are visible 0

n of the parts of the plug joint, it
n the working

CN.

, T
Tribodiiyiinlards yeyilmaya davamliigin artiriimasi. Aslanov,
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surface of the gate. This fretting is explained by the secid)
corrosion wear. As a result of the research, it wag determin
samples made of 20X13 steel from 40X, 38X2MIOA :
materials showed high resistance to fretting wear in the
durability of the parts of the plug joint in the condi
oil and oil products.

As a result of research conducted on the g
valuesof structural parameters and strength limits of the
stopper joint, as well as on obtaining full sealing, it was de
that the effect of pressure changes must be taken intq ac
design stage [8]°.

By adopting the necessary structural solutions to incr
efficiency of the Fontan armatures and the binding units ys
their assembly, it is possible to increase their sealing and facj]
work mode. In this direction, in the design process, it is ong
important issues to ensure the correct material supply of
cranes according to their working conditions. |

Ensuring hermeticity behind the metal-meta] surface
the joints and at the ends in the nests of the joint details of
units is carried out directly by means of elastomeric sealings
are mainly made of rubber material and have different con:
Mainly circular, rectangular, trapezoidal, triangular
sealing rings are used in binding units. Round cross-s
shaped sealings are the most used sealings.

tions o

election

hermeticity between metal-to-metal sets, as well as behind and
slot of threaded joints. {7l
Generally, the best sealings used in the design
machine and equipment sealingss are rings with a
section. According to API standards, the materials
cross-sectional sealing rings are Ethylene Propylene
EP, EPR), Fluorosilicone (FVMQ), Nitrile (NBR or una-

8

Neft-madan avadanl

_ qlarinn baglayic1 qurgularinin triblﬁt'é?'
yeyilmays davamligin ta il

dqiqi. Aslanov, C.N.
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perfluoroelastomer (Kalrez ® (FF 1o
polyurethane (AU, EU) Fluorocarbon((Vﬁ)’p&;wﬁne (VMQ),
Chloroprene) are used. According to the ,technice’ll ?r?cll)ircer:te o
circular ~cross-section sealings, their technical param ta o .
standardized according to the BS1806 standard and DUST 1:;:86;6S Szre
In other words, both rubber and metal elements are ex os:ad {
; the influence and pressure of the working environment. In thig re d0
| many studies have found that friction problems and fatigue arega:crh’ |
’ main reasons for the failure of this joint, depending on the nature oi" l
two main effects: | ‘

I. Uneven distribution of relative pressure in the structure of |
the structure; |

I1. R.esistance to friction and wear of the material of its parts
and connections.

. Qur research shows that it is necessary to ensure equal
distribution of pressure, to update the structure of the faucet sealings
and their constructions. New sealings should have such a construction
that the compressive force caused by the working pressure on their
sealing surface is evenly distributed. Binding units with such a sealing
have been constructed and approved by the patents of the Republic of
Azerbaijan. The design feature of these valves is that, depending on
the working pressure, its stopper section has the ability to bend to the
right and left by micromillimeters. The rigid resistance of one of the
parts included in the design of the stopper joint, and the micron
deflection of the other into the internal cavity above, is the reason for
the uneven distribution of pressure within the structure. Thus, the gate
placed on the seat of the seat ring is folded into the inner cavity of the
seat under high pressure .As a result, the pressure is unevenly
distributed in the gate-seat pair. Bending of the gate with the seat ring
included in the plug joint of the proposed constructions will ensure the '.
equal distribution of the relative pressure between the surfaces as
possible, and will also create the friction between the contact surfaces.

As a result, wear caused by wear between the surfaces will
occur evenly across the surface. This will ensure that the sealing effect

is maintained for a long time.

)




‘

ical and experimental studies haye

CO“dUCt?d ﬂ;z:z::grs shoulg be taken into acc

developing New | distribution of pressure on the j

1) ensuring equa .

surfaces of the structural unit;

2) creation of joint betvyeen pairs to ensure the
parallel wear on Worklr{g surfaces; 5 i

3) selection of parts mat.erlal based on fI‘lCtl(?Il COrTC

In order to design efficient -and reliable .blndlng:

necessary to determine and justify the design par

ConStm?rt}?;ncgonstmction parameters of binding units are as:

a) geometric dimensions of details; |

b) mechanical stresses arising in ‘detalls;

¢) properties of materials of details; :

d) strength and hardness levels of v\for}(mg surfaces;

e) the structure of placing details within the constru

f) required ergonometric indicators. : i

In the design of binding units, the operating param

environment are the main required design parameters.

working pressure of the environment is the cause of the r

tension in the details of the construction, and the increas

will lead to an increase in the value of the tension. i

The long-term performance of parts directly de

hydrostatic pressure acting on them and their stabilityto pressure

structural structure of the details should be chosen in such a

while performing their duties, they can withstand the

experience due to the effect of working pressure. At

most important goal is the equal distribution of the rel

on the working surface of the details. e

The clogging joint of the valve is the source of its r

gate and seat ring pair are pressed against each othe;
Pressure to ensure the sealing. A rectangular gate sits or

seat ring and is in contact under the force created by the wo

Here, the width of the contact between the two detail

26
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a) For the i'n'cisioﬁ" A-Aﬂ "
¢) For the incision J-J

b) For the inc'iéid{if-ﬁ

'} _..-‘ﬂﬂ,tﬂﬂﬂ.lﬂﬁlﬁ

f‘IUHI"""H!HH”H!III'

PR s ——— |

program (mechanism for fuzzy retrieval):

Figure 5.3. Fig.1. The obtained conclusions from the Matlab
a) for the incision A-A, b) for the incision B-B, c) for the incision

J-J
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