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M.M.YoqubéyM. S. Ma q s wyd&BdMamamsagey#.A.Suyunova

INI' TU AMI SI SO0 Ol malig filiali, O6zbekiston Res
20l mali g Davlat texnika institute, O6zbekiston
"UZLI Tl ENGI NEERI NG" MCHJ QK, O6zbekiston Respul

Annotasiya Yoshli' koni polimetall misrmo | i bden rudasi ni flotatsi on b o yainitshakllantirishoimkgninc h a
beradi.

Mismolibden sulfidlarini ishqoriy ohakli muhitdasalékéivk t i v f | ot at si ya qi | i rylbilan depressiygastaorgalicajraiibb d
ol i sh, shuningdek, ClL/CIP texnologiyasi booyiagtmai borohsistimi siodmzl a

texnologik sxema ishlab chigilgan. Ushbu kombinatsiyalangan yondashuv rudaning barctia maikilnolijisteraria diédn kompleks foydalanishni naz-
arda tutadi.

Ani gl anishicha, zamonaviy kod6p komponentl i yi ¢gdabanmatarbilan kompgozitsiyalariair ,
goo6ll ash jarayonning selektivligini oshirishthopkdé&wminsienbeanadi yabgabc
baravarga va shuning uchun mis ajr al0% ba kanaytisihQ@ltinmbaphsio 60 slan §0%i gacha, rholibzeani iy
ajratib olish 50 dan 60% gacha koo6paydi , i5S@®uModlamdimi s konsentrati si f

Oltinning taxminan4®0foizi flotatsiya chigindilarida chidamli telluridlar va sulfidlar tarkibida qolishi va lfilotatsibniagah ga ber i | mas |
gindilarni sianlash bosgichining ishga tushirilishi oltinning umumiy ajra@@igiatia 85hiradi, buesa OKddK 3 f abr i kasining | oy
mos keladi.

Olingan natijalar "Yodhllk koni ga xos-pbodligamupgastarnav! s amb shilangayta ishiashaichanl"fiotatsiya v a
sianlash" kombinatsiyalangan texnologiyasining samaradorligini tasdiglaydi.
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MINERAL PROCESSING

FLOTATION ENRICHMENT OF CGFPOEHBMOLYBDENUM ORE
AT THE YOSHEIKDEPOSIT

M.M.Y okubdyM.S.Maksudkhujagy@ .B.Mamaisakoy&.A.Suyunova

1 Almalyk Branch of NITU MISIS, Republic of Uzbekistan
2 Almalyk State Technical Institute, Republic of Uzbekistan
3JV LLC "UZLITI ENGINEERING"

Abstract The conducted research on the flotation enrichment of polymegaltiobydpenum ore from the "Y-dstéosit allsvior the formulation
of the following conclusions.

A rational technological scheme has been developed, includisglediieetil@ation of coppaybdenum sulfides irakaline lime medium with
subsequent separation of molybdenum concentrate with sodium copperite depression, as well as additiometh#atatictivtaitingsldsing the sorption
cyanidation method using CIL/CIP technology. This combined approach involves the integrated use éfcalppes, ciyhpememts and gold.

It has been established that the use of modeampaittent collecting reagesgscifically, xanthogenate compositionsrofithype dithiophosphates
and thiocarbamaiesdlows for increased selectivity of the process. In laboratory studies, the use of such systansitieotgyiite to concentration by
approximately 1.5 times, and consequently, the increase in copper éb8ctomipai@d to the base reagent regimdradtier of gold increased from
60 to 70%, molybdenum from 50 to 60%, while copper concentrate quality yielded about 20% Cu,i&&add/bdenum 45

It has been shown that approxima#§a36f gold remains in flotation tailings as persistent tellurides and solffisigsjectdasfiotation extraction. The
activation of the tailings cyanidation stage increases total gold r&@@9%¢emyhiBsorresponds to the design inditatordA GMK Fact ory =~ 3.

The results obtained confirm the effectiveness of the combined "flotation + cyanidation" technologyréafepcapessinghpry ores with industrial
gold and molybdenum additives characteristic of tHE tépsisiik

Keywordsflotation, polymetallic ore, cqqmpphyry deposit, copper, gold, molybdenum, selecticellectigesit depressantsaetitm, concentrate,
enrichment scheme.
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O KOKPATASS6 VA oDOVGI ZTOUOG KONL
RUDALARI MAYDA DISPERSLI SULFID MINERALLARINI

BOYITISHDA JAMESON CELL TIPIDAGI PNEVMATIK FLOTATS
MASHI NALARI NI QOOLLASH I STI QB

K.SanakuloyV.S.Yermakév

1i Nav omeyt &lolnur gi ya kombinati o AJ, O6zbekiston Re:
2Boston Consulting Group (BCG), Ob6ézbekiston Res

AnnotasiyaUs hbu maqol ada fAKokpataso va fADaugi ztauod k on Ig&niboytishnughunolaniei n
son Cell tipidagi pnevmatik flotomashinalardan foydalanish texnologik sxemasini asoslash natijalari keltrdysadiTkajigbtxéngjatlar cheklangan

sharoitda qgi mmatli komponentlarning maksi mal eamitanldshdaniborbtedri shi va t

Yarim sanoat sinovlari shuni koorsatdi ki, Jame¥mol gahl hqgudal Bids
darajasini taominlaydi. Biroq olingan mahsul o itlap gilada Asbsiy flosatsiyackdnsentratinii k
oldindan tayybobghasdaaytaeadgoriatdash samar asi z ghklaapsiildP¥ nidashkiletdiabu esa :
gi mmat|l i komponentning asosiy qi smi gayta tozalash chigindilariga

Asosiy flotatsiya konsentratini tayyorlashning iikkhgsidib yuvish (otmirkalash) va gayta maydalash usullari. tedgagédnyguvish jarayonida gayta
tozalash konsentratiga ajratib olish darajasi @2s8li Aratb alish daragasirting 17]4 foe t g
punktga ortishi mayda dispersiyali sulfid zarrachalarini gayta ishlashda minerallarning ochilish darajestichagal ekelniligihdrtagdiglaydi.

Aniglandiki, gayta maydalash ajratib olish darajasini oshiradi, ikkinchi bosqgich qayta tozalashni joriyestigigesa @ragdnteehda yakuniy konsen-
trat chiqgishini asosiy flotatsiya dastl abki x o mdish Hayams $aglamib gokhd. Olingan n g
natijalar asosida asosiy flotatsiya, gayt a mmatsdlietlara mrayormiag tegihk hosgibhtas q |
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boshiga qaytarish bilan ishlaydigan texnologik sxema asoslandi. Mazkur sxema kapital xarajatlarni minimsittes &jrgtin bicsdtiadaralasiga erishish va
talab etilgan sifatdagi konsentrat olish imkonini beradi.
Kal i t fleatsigazJaraeson Cell, tashlama chigindilar, gayta maydalash, gayta tozalash, ajratib olish, mayistdispeésii ddtia, bayiii c h 1 ar i

PROSPECTS FOR USING JAMESON CELL PINHUNAATION
MACHINES IN THE BENHEATION OF FINESSEMINATED
SULFIDE MINERALS MRGOLEBBEARING ORES OF THE
KOKPATAS AND DAUGAMZ DEPOSITS

K.SanakuloyV.S.Ermakdv

IANavoi Mi ning and Metallurgical Companyo JSC, Republ
2Boston Consulting Group (BCG), Republik of Uzbekistan

Abstract The paper presents the results of the justification of a technological flowsheet for the applicatiypefplesnasfidfaiion machines in
the processing of combined tailings frdmagivid ores of the Kokpatas and Daugyztau deposits. The aim of the eertyawWmsvigheet that ensures the
production of a concentrate of the required quality with maximum recovery of valuable components and limited capital costs.

Pilotscale tests showed that primary flotation in the Jameson Cell provides a recovery of 34.0% with a comogintratielyy208c0fHampever, the
obtained product is characterized by insufficient selectivity and requires subsequent preparation for cleketnthalt digsteskihing of the primary
flotation concentrate without preliminary preparation is ineffective: the recovery into the cleaning conoeisatite et 1Hedftqjor part of the valuable
component passes into the cleaning tailings.

A comparison was made between two methods of preparing the primary flotatiorattoticeraraderegrinding. Duritiipattthe recovery into the
cleaning concentrate was 23.3%, whereas during regrinding this value increased to 40.7%. The increase terEge/ @ity tdnfipes the crucial role
of mineral liberation in the processing of finely disseminated sulfide particles.

It was demonstrated that regrinding improves recovery, while the introduction of a second cleaning stagdddiriéases] peatessdae final con-
centrate yield to a level below 0.1% of the initial feed to the primary flotation, while maintaining thed-esdhierpttaiele Bassults, a flowsheet including
primary flotation, regrinding, and two stages of cleaning with the return of intermediate products to thestpgidimggpobtescetages was justified. This
flowsheet ensures the achievement of the required concentrate quality while maximizing recovery and minimizing capital costs.

Keywordsflotation, Jameson Cell, tailings, regrinding, cleaning flotation, recovery, finely disseminated gold, nigisgnal processing ind
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QOPLOVCHI TOGO JI NSLARI NI AVT
TASHISH TEXNOLOGIK SXEMASINING SAMARADORLIGINI
ASOSLASH

Sh.l. Xakimov, U.B. Yermekboyev, X.Z. Fayzullayev

Navoiy davlat konchilik va texnologiyalar universi

AnnotasiyaUshbu ilmiy maqgolada gorizontal va giya yotuvchi konlarni ochig usulda gazib olish sharoitida karyer maysoatagtiag gexptiatek
lashtirishning o6ta muhim muammosi kodri b chi ggrguwgha kon gaxlraatayneng hajmin alki u z

goplovchi kon jinslari va foydal. gazi |l mal ar mda. Mazkuryomillar korgohanidgabutuna s
hayotiylik davri davomida zaxiralarni 06zl ashdparadhni Tgdgiagoanixngu
iboratki, rentabel likni maksi mallashtirish uchunzkiagyetalbabkcanmi a:t

minimallashtirilishi lozim.

Ishda uskunalarning turli texnik parametrlarida solishtirma xarajatlar dinamikasining batafsil tahliliga eastb$laniganidkam tpwologik sxemalarni
tanlash jarayoni atroflicha tahlil gilingan. Avtotransportdan foydalangan holda gatlamli konlar sharoitigelogdsisiehtirdiganing iimiy asoslangan vari-
antl ari ishlab chigilgan va taqdim etil gan. zabaokldshufiga emmovatsianyyontaghuvdir, bue X
esa karyer ichidagi logistik zanjirlarni optimallashtirish imkonini beradi.

Tadgigot doirasida transport parametrlagikoh o gi k sharoi tl ar va t exni knmtermatikumodkltar sintezggilingani |
Ekskavata vt ot ransport sxemasida ish frontining uzunhidanedbiloar kgagat
tijasida muhandislik hisdbt ob |l ar i uchun grafik bogo6liqgli kIl arpovgad onmamohga laarmntall iagi d a0 «
mi ni mal zaruriy o6l chamlarini tezkor ani ql-kesishlab chtgonnloyimdlashbuehonailohiy asosU s
bodéli b xizmat qil adi .

Kal i t gwizoritat Kordar, gazish ishlari, giya gatlamli konlar, ishchi front, gatlam, texnologik sxema, yotqizista, bathmszaxiralaro * qot i |
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SUBSTANTIATION OF THE EFFECTIVENESS OF THE
TECHNOLOGICAL SCHEME FOR TRANSPORTING ROADS BY
AUTOMOBILE TRANSPORT

Sh.l. Khakimov, U.B. Yermekboev, X.Z. Fayzullaev
Navoi State University of Mining and Techiiépgielsc of Uzbekistan

Abstract This scientific article addresses the critical issue of optimizing the geometric parameters of quarry figisapitthentogtekhorizontal and
gently dipping deposits. It has been established that basic indicators, such as the length and width afebengnamptdirggttize volumes of capital and
openingip mine workings but also the weighted average disggiht@m$portation for overburden and minerals. Dnesxéach decisive influence on the
cost structure and the overall economic efficiency of reserve extraction throughout the entire life cy€leeobteedmaeptiseresearch is that to maximize
profitability, the size of the quarry must be strictly minimized to the limits dictated by the parametersadlulesttmateeand industrial safety require-
ments.

The paper provides a detailed analysis of the selection process for technological-sapeniysdepdsits, based graaular comparison of unit cost
dynamics across various technical equipment parameters. Scientifically grounded variants of technologicaltiseltemditipadaytedam deposits using
road transport, are developed and presented. The key distinction of the proposed methodologies is an inheveliremosiaching of the mining and
stripping fronts, which enables the optimization of logistics chains within the quarry space.

Within the framework of the studyfactoltieconomitathematical models were synthesized, linking transport param@tepeolitigical conditions and
equipment productivity. Special attention is paid to calculating the length of the working front dependingtamthénhevitigight thf the benches in an exca-
vatottruck scheme. The research resulted in a package of graphical dependencies and nomograms for enginewiimg foalthéatagid, détermination of
the minimum necessary dimensions of quarry fields for a given total bench height. These developments psfeiddesigaiegtifigticéency mining
operations.

Keywords horizontal deposits, overburden operations, gently dipping deposits, working fronts, seam, technological stimmeeptacemenre,b
losses
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SKVAJI NALARNI BURGOI LASH DAVOI
SUYUQLIKINING HALOKATLI YUTILISHINI BARTARAF QILISH

R.U.Djuraye.N.Xatamova, A.T.Asanov, Q.H.Normayev

Navoiy davlat konchilik va texnologiyalar universi:H

AnnotasiyaSk vaj i nal ar ni burgéil ash jarayoni da yuvuv c h iatamiuetish spimarddarligitig vy
gator omillarga bogélig. Yuvuvchi suyuql i kni rnughaydoitn hamitezkoribartaraf stishiimkoni o
mavjud emas. Bundan tashqari, mazkur asoratni bartaraf etish katta moliyaviy xarajatlarni talab etadi.

Mazkur maqol ada skvajinalarni bur goéi |l ash | ar ay ocaming kompleks rtaglib, igdolagskh

hamda texnologik omillarni hi sobga ol gan hol dalbbawnheduddant odd o
darajadagi yoriqgliligi, géovakligi va o6tkazuvchanligi mazkur muam

Mualliflar tomonidan togdé jinslari massivinindougadi dmsthr leard it masi|j
tadsirini dastl abki bahol ash i mkonini b er uv c hifing mexani& xususiyatkarinintzichdagi bos-s
imni hamda filtratsiya parametrlarini hisobga oladi.

Skvajina diametrini obzgartirmagan hol da yut uv c taif etdggant Keagayonichi mus-p | ¢
taxkamlash quvurining ishlash prinsipi hamda u n igangkspgriméniafjsinaviarvnatijalaria r i
kel tirilib, ular taklif etilgan konstr uks i adalginitasdigldydir g6i | ash erit ma

Eksperi ment al madl umotl ar asosida kengayuvchi agoulvaurrg adne.v oUs mb uin gb o

ologik sharoitlarda quvur konstruksiyasining ishonchliligini va ekspluatatsion samaradorligini oshirish imkonini beradi.
Kal i t bw@aséhz dkvajina, katostrofik yutilish, mustaxkamlovchi quvur, skvajina devorining8tshadarigyabyrgeytrgich, buash kolon-
nasi, skvajina stvoli.
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PREVENTION OF CATASTROPHIC DRILLING FLUID LOSS DURINC
WELL DRILLING

R.U.Djuraev, D.N.Xatamova, A.T.Asanov, Q.H.Normaev
Navoi State University of Mining and Techiiépgieisc of Uzbekistan

Abstract The absorption of drilling mud during well drilling is a very serious geological complication, the effecéwehesssohurhiobr dégactors.
The absorption of drilling fluid during well drilling is difficult to predict, and when absorption occuosshiestoafuabkdyysliminate it; moreover, eliminat-
ing this complication is expensive.

This article presents a comprehensive analysis of the main causes and mechanisms of mud loss duringoneeit alnifiirge dlrlgigglisind techno-
logical factors. Particular attention is paid to the conditions of the Kyzylkum region, where high fragberingalpititp sifythancks make this problem
particularly pressing.

The authors developed a mathematical model that allows for a preliminary assessment of the parameters rj goreckomass, fraxtitie geome-
try, and their impact on drilling fluid loss rates. The model takes into account fracture orientation, rotksmecdtamcatgesyrer, and filtration parame-
ters.

A new drilling tool design is proposed that allows for casing to cover the thief zone without reducing thehb otralendigametgle of the expand-
ing casing and the mechanism for its secure attachment to the borehole walls are described. The resultsagf premzimeshtabtesining the effective-
ness of the proposed design for eliminating catastrophic losses of drilling mud.

Based on experimental data, a relationship was established between the optimal wall thickness of an expariéngocelsolg giameted. This
relationship allows for improved casing reliability and operational efficiency under various geological conditions.

Keywordsdrilling, well, drilling mud, catastrophic loss, casing, wellbore crack, drilling tool, reamer, drill string, wellbore.

Kirish: Metodlar
Kodépl ab foydal: gazil ma konBhkRvapingl arurdiayb ugregodliolgai skh g taarag/iotnl
joylashgan zaxiralari kamayib borayotganligi, yangi foydali lgazimbur go6i | ash suyuqligining madl um

konl arini gidirishni jadall gsintai riicsthinda t@adtalbamdgd adgi bBkebqgshk
katta chuqurliklarda va noq usbyagliginipe skvajma ichida yufilighigeodlilt Kelavehd asosiy sapablars h g
bu ularni razvedka qilish jarayonini murakkablashtiradi. Noquldy kgé- turga bodélinadi [ 6], birini

ol ogik sharoitlarda chuqur bklr/gbih hayotgdbnurigwdluada ywudg ori goedk
texnologik muammolarning yuzaga kelishi sababli qiyinghiliklar o 6y i gl ar, yoriqglar va gdbéovakli
tugodiradi, bu esa skvajinal aidgnphsytdabaninahi madddai bur gai lba
gi ymatini oshiradi, burgoil dgh).i $khkkanichisg esar gexaolbagirlk suals
dorligini pasaytiradi, shuningdek foydali gazilma konlarini qidirishf va t i va miqdori, burgoéilash wusu
razvedka gilish ishlari sifatini yomonlashtiradi [1]. shirish tezligi va texnik qurollanganlik holatlarini yomonligi sababli
Geologk azvedka va geotexnol obguirkgés kaashi salaghi gibruirgd i y atsihldias hi
burgoéilash eritmasining yutilishiniBuobdi hashl|l ieshtmasii ywaildi

ishlab chiqgishning dol zar bl ibgeil gbiulragréii | ae hl i sh& arbiomilndg ,yuwloarn
asoslanadi, bu esa ishlarni olib borish usullari v~ *~——"-
vositalarni ishlab chigarish samaradorligi va iqtisodi
dorlikka bodélgan yuqor.i
zatsiya gilishni talab etadi [2]. B

Qizilqum hududining murakkab geologik va gidr
sharoitlariga ega bawdkgyv
geotexnol ogi k skvajinal a
darzdorligi sababli yuvuvchi suyuglikning intensiv yut
tiladi.

Burgdéilash suyuqligi 2
yuvuvchi suyuglik sathining keskin pasayishi va skii%:
vorlarining qulashi sabag
yuzaga kel adi [ 3] . Yor i
yutilishni ol di ni ol i shi
tamponaj gilish, sement eritmalarini, yugori govushqc
ni quyish va h.k., ijobiy natija bermaydi [4].

Bugungi kunda yutilishlarni oldini olish uchun sk\
kengaytirish ishlari har
uchun suyuq shisha, uniflek,vK gil bilan tamponaj is
amalga oshiriimogda ammo kutilgan natijaga erishis
koni bodl mayapti. Nati]j
burgoéil a di , bu esa bu

na
kel adi . Shu C
samar al i ol i sh muammosira rHUZBurgI ash séulyiubqlcﬁ

(5]

W FILTRLASH QOBIG'I moder ni

skvajin

37.13740,0/316)3 H i sh

i yopi

limaddd s
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kelishiga sabab bodladi [1
Quyida-tasmda yuvuvchi suyuglikning skvajina ichida
gi sman yutilishining koori
Qi zilgum geol ogi k hudi di
suyugligini asosiy geologik sabablari tahlil gilinganda,

1ushbu hududda yuqor i 00t
mavjudligi, qatlamlarning yuqori darzdorligi va katta
haj mdagi géovakliklarning

suyugliklarning yutilishi yuzaga keladi. Bunday holatlard:
yuvuvchi suyuglikning yutilishini bartaraf etish anchaging
mushkul hisoblanadi [11].

2 2rasmlda yuvuvchi suyuglikni katta hajmdagi

géovakli klarga yutilishini

Skvajinalarni burgdil ash
burgdéilash suyuqligini k an
3suyuqllg|n|ng tarkibiga tc¢
larini godéshish, burgo6ilas
orqgal.i bartaraf etib burg
[12,13].

Biroq, o6rta yoki tooliq

4 |doim ham yuqorida keltirilgan usullar samara beraver-
maydi, bunday holatlarda skvajina devorlarini syementi
zatsiya qilish, skvajina stvolining alohida gismlariga mus
tahkamlovchi quvurlarni 06
niladi. Bul ar esa 00z nav
giyinlashtiradi [14].

lburgédil asrkvkaqllmramas|hadOR:|taa-gDmoakb$)'ﬁVsqullllrgébda Burgdilash su
lishini bartaraf etishning zamonaviy usullarini tahlili.

Bugungi kunda skvajinal a
burgoéilash parametrl ari ga b guuwdhi sayuglikBraisghkbtasmodiky yottishiai hartaraf etishida igo
belgilari sifatida suyuqli kasathpal asah bosxmoino gigy aosdizgle ngh
gaytib kelayotgan yuvish eritmasida havo pufakchalariningk@aydb a haj ml i bod6shliglarni tez
bodél i shi xizmat qil adi [9]. WKeyiskhal hkdud yawada biumtgeén 4 iawn
ida bosim keskin pasayadi v msmdaykeltailgan [Y. (sirkul yatsiya) tood
Yutilishni bartaraf etish boodyYughoar iodéabtvikaagz i Wiaharhogqat kadr a
devorlarining qulashiga olib keluvchi halokatli yutilishning yuwagda ar af eti sh wuchun skvajina

7

l-agregat, avtobeton aralashtirgih8 qiluvchi bunkemytbbetonanasod)&on uzatgichyvuvchi kallaks@menthchi agregat,
8burgodi | ash ias heabbjisgd) Ibtugchi huded
3rasm. Avtobetonokompleks asosida katastrofik yutilishlarni bartaraf etishning texnologik sxemasi
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(l ham texnologik jihatdan samarasiz hisoblanadi.
Burgo6ilash suyuqgligini yutilishir
gan usuli bu skvajina devorlarini yuvuvchi hududini tamponaj qilish
S S hisoblanadi. Skvajina devorlarining darzdorliklari va yoriglarini kol-
matantl arni -gasndaKeldarigpany opi sh usuli 5
Ushbu turdagi kol matantl arni qodl
gisman yutilishlarida yuqori samaradorlikka ega, birog uning narxining
gi mmatligi sababli, har doim ham u
o B i mkoniyat:i bod6l maydi . Bundan tashi
tastrofik yutilishlari yuzaga kelganda uning samaradorligi deyarli sezil-
maydi, yaodni yer ostida ogim mavju
4 uchraganda ushbu kolmatantlar samara bermaydi.
_ Burgoéilash suyuqligini katastrofi
géovakliklar va bodéshliglarning m
\ /]
3 1
2
Z /’
/ \ 1
%

1-dolota, ®engayuvchi kengaytirgich3t k a-cghegaraldvchi 4
halqga, $odshipnik;rGustahkamlovchi quvur

4r asm. Skvajina devorlarini ozl ab
burgdéilash uchun burgdil

l ovchi qguvur bilan mustaxkaml C a u burgo
usuli hamragesmtéhaskiaifi naddevid i MG G P smg , t 3
mustaxkamlab burgéilash usulii asm ) begé mpenej

Ushbu burgoéilash snaryadi, vyuvuvcdhibdsady wqlii Klodrl rdii rk stha mexa@mii
l'i shini bartaraf etish i mkonini beradi, ammo , burgodil ash i st
tannar xi oshib ketadi. Bu nd aynu ttialsihsghanrii , b abrutragréai fl aesthigsah swao i U m nald
sar fi oshib ketadi, avariya cwmdlaltd salr i tnd x rsoldd gi Yaooil i gchd Ixlod rait Il aad |
Ushbu taklif etilgan bur go6i | Grashdakgeitidgany adi ni qoél Il ash ham iqtiso

Yugorida keltrilgan usulning mohiyati shundan iboratki,

skvajinaga aralashma suyuq ho
orqal. yuboril adi, aral ashma
polimerdan tashkil topgan, aralashma kolonnadan chiqi-
shida qotishni boshl aydi va bo
tod6lig qota boshlaydi.

Skvajina devoridagi darzdor
hisoblash imkonini beruvchi matematik model.

Yuvuvchi suyugliklarning yutilishi yuzaga kelganda
suyuglikning yutilish jadalligi, yutilishni bartaraf etish uchun

Yutilish hududi Yutilishni yopish

samar al i usulni tanlash skvaji
darzdorl ikl ar, goovakliklar Vi
boo6l adi , ushbu bodédshliqglar ha

aniglash uchun matematik model tuzildi.
Yorig paydo boo6lish vaqgtida

undagi bosim holati skvajinadagi bosim fargi bilan asosiy

yutish xolatini keltirib chigaradi. Yorigning gorizontal ho-

latda yoki gorizont bilan tashkil gilgan burchagi ushbu

holatlarni hisoblashda muhim faktor xisoblanadi. Bunda,

suyuql ik yutiladigan yuza quyi

o6rnatadi, b u yerda yoriq u

y

bogo m=fi(x,
5rasm. Kolmatant bilan skvajina devorini mustahkamlash g — ( g)
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.=l €dsa Skvajinada hosil boéluvchi vy«
X:Isﬁha (1) yorigning yutish gobiliyatini
uchun yorigning skvajinada hosi

bu yerdaUyorigningo 6 gi ga ni sbat an tnahsnhduning uchun yoggachizadiganr chizigaegrii ekanligidan umur

grad. tenglama orqali kiritamiz:

Quyida ¥ asmda skvajina tubidagi booshl igning koordinatal ar
boéyicha joylashuvining kooérini ABi 2bexyOt C #i BhaE F O 3)
N Ag &Ar=C boél sa,
N~~——— AgartAGC ® OA, Chodl sa, ellips;

AgadC e b«
AgarACC 6, A°+C? Obo6l sa, parabo

Yugoridagi shartlarga asosan yoriq yuzasi aylana yoki ellip
shakl |l ari ga vy awRsharttaga asosah tengkarma L

kiritiladi:
' 4

X AGC 20 P AY DD R F O @
AR+Y) 2 ¥ O+ Ex F 0 ®)
DR LEL
>y iy (2% B E} F ‘® (Aylana)  (7)

A

X2 y2
?4—? =2z paraboloid tenglama, (8)

bu yerda 2au yoriq uzunligi hisoblanadi. Yugoridagi tenglamalardar

28

foydalanib quyidagi ifodani hosil gilamiz:

X koolybi-nat a bmgij I ix’g i
dinata booylch Xil Wig ¥ ©)
i

l-yorigning uzunli§iylor i gni ng
gning y koo
tu

rdi
7r asm. Skvajina bidagi vyoriglik dlnatalarzabozgzylcha j 0
ing illyustratsiyasi Yuqorldagldan kelib chigib, yorig hajmi quyidagicha:
Agar Vi =m(XY) Q/uza
mecosa =0 4(1- ) 2 2
H ®cosa = 45 Vv, = o(® §}\/i y { tosa)” (Isind” (10)
0 Pcosg=90bu mavjud bodl magan shart
_ . . lfodani nolga teng bool masl i (
n ®cosa = 45T - |, 1=y bodl sa: qaraymiz:
4r [>l ., 1>, P> z>0 ;
wix,y) = o x y R>3S

Xp2 1y 2l %>a >

4(1- J?) ¥ Z-y 4y Skvajina diametridan yoriq kiruvchi yuzasi matematik jihatda
E ) katta boél masli k sharti bil an

R>x,R>Yboo6lishi zarur:

Bogo6lig hol da
WDFTBT % o V, = f(x %2
Vi=f(xy.2 +q.

bu yerd&o 1 yorigning ichki bosimi, Raydgiq devorining defor-

matsiy& modul i ; ywoyorig gza i n grorifi kajnini@ ta ddordimat azynliktan kilan Koglatagnizi g i
unl i Boi noiénqgi nbooylltyh)a|Iqerugzlumgu,gl4{11]2r)19n)§4yo 006qi - "

bodyi cha iRuagsankoeffitsiyenti.m; v (R §)-\/f; § 4 tosa)” (lsing® ——=
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2 Yutuvechi hudud haj mini ani gl ashc
4(1J Q Sl\/)% )% ) (|sin_692 model vujudga kel di. Bu nomadl um Kk
berish orgali yutuvchi hududni haqgigiy holatiga yaqin shakini va hajmni
aniglash imkonini beradi.
2y k(p - p) = Natijalar va muhokama
—f+017 hid P (11) Burgéilash suyuqgligini yutuvchi
Nt-T m mustahkamlovchi quvur bilan yopish
yadini konstruksiyasini yaratish.
Ifodani umumlashtirgan xolda, yorigning hajmini aniglash imkoBinir g6i | ash amal i yot. shuni kodr .
beruvchi ifoda quyidagi holatga keladi: o6l chamlii yorigliklar va bodshlic

) suyuqlikning yutilishini bartaraf etish uchun har doim ham skvajinani
4(1 J?) @ §)‘\/§ § {tosa) (Isina)z tamponajlash, sement aralashmalarini va maxsus tez gotuvchi

Vf: tool dirgichlarni qguyi sh kabi usul I
stvolida katta hajmli yorigliklar

Xfyf M,172 todoldiruvchi materiallarning ushbu

— l( E) (12) Devorl ari mustahkam bodél magan va

t-T @ boo6l gan togo6 jinslarida skvajinala

yutilishi yuzaga kelgan, tezkorlik bilan yuvuvchi suyuqlikni yutilishini
buyerda,zyori gning balandl ingi HairtaraB %t'gn Sg rs‘(" iiga devorlanining g‘ugthaygqaga k%ad' va
yorigdédadogiah bvoasgitmy osPigTh it n InlkS vajinani qayt burgoéil
bild&@nsh owaigga kiruvchssuyuglikning yopishqoglik é‘fs hqa skvajinani yangi dan 06tishg.

fitsenti K 0 g6 jinsiningoodakaitdiveh k1r|a"’g|;J|<’;fnalarn' burgéilash jarayon
skvajina tubidagi bosim, Ra;yBrigq bosim, Pa; Pyoriq ichidagi ¢ @St ' yutilishi kuzatilganda,
bosim, Pa. darzdorllklar natijasida yuzaga ke
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lvtulka; 4shtanga; #engaytirgichjivs parchalovchi asbob;
1-perexodnik:kengayuvchi quvukalak; 4ilanish gismikobechayka:dulogchalar

8r asm. Skvajinaning alohida qgismlarini mustahkaml ovesihi quvur I
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jinada suyuglikni yutuvchi hudud alohida mustahkamlovchi quvur t8larajinaning alohida gismlarini mustahkamlovchi quvur bilar

mahkamlanadi . Biroq, bundayyolpalsdha i mboniani | hanuvmuhsit athikragnd i
guvurning devorlarining qalinligi miqdorida skvajinaning diantetridiss qi sml ar dan tashki | topgan
gar adi , bu esa 06z navbati diBombstr wwlkagioyantie xtnaod lolgii Ik eti yd in.c h
keladi. parchal ovchi asbob va kengaytir
Skvajinalarni burgdi | ash dd,whlkaigsrai tana wismi, \paes,ihalga vayshaglanitdshkibtopga
yaodni katastrofik yutilishi uyyumagakaéeimgiainskkeil tSkvhpananWVhbgl
diametrini saglab qolgan holda, yutuvchi hududini mustahkandalicekvajina zaboyi va yuvuvchi suyuqlikni yutuvchi hudud orasic
guvur bilan yopish i mkoni nimaserfwuv dmido mbotrgdatdash snaryadir
struksiyasi ishlab chiqildi. Ushbu konstruksiya-raisyiiz &eltiril-
gan.
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1-vtulkaning tana gisnpakets, Balga, $har.
9r as m. Bur gdi | as h 1saduikalan-Behgaytiravghi nadadikiduBaa qi s mi

Burgo6ilash snaryadining spprtuwjnigraadgains mi gs hkkeing atyapgan.chBur
vazifasini bajaradi, u kengaytiruvchi nasadka, vtulkalar va tdulaudani da pruj i na kengaytirgichn
tashkil topgan. Sh+{fasmiglkelirigang prmwjmirya kolbafni shshla@ab turadi.

Burgdéilash snaryadining kasholy skyafina zalgoyiga yetganda sshiangarsng keagayitiravahi naks
bel gilangan <chuqurl i kda ma 6 kasi fkendagituvcha kesdichlaané bcaadi. kkenmgaytirgichning iursulr
beradi, kengaytirgich truba, ichki vtulka, kengaytiruvchi keskjichdva i-rasmdatkeltiriidad.
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1 va 2itulkalar,-Bengaytiruvchi nasadkada.
10rasm. Shtanga.
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1truba, 2chki vtulka;Rixarik, palets, &engaytiruvchi kesgiepri§ina
1lrasm. Kengaytirgich

Skvajinaning alohida gismlarini mustahkamlovchi quvut bilang b o6l gan kengayuvchi obsadka q
yopi sh i mkonini beruvchi leurd a@iyloda gla n skneanrgyaaydiisnhi q &loinlsit y atkisg &
quyidagicha ishlaydi. ing 104L08metr chuqurligida, skvajina diametrini 112 mm dan 122

Skvajinani burgoéilash jarammng aah ab ukegndog d yatsihr i sthy u grikiognii miingb ey
yuzaga kelganda, i shl abrasmdar dyiaaamekt ali o nln0a4 knond thaordillga ol keadiay i8s h
keltirilgan va taklif etil ayushbyurhastkhda digmetii 1228 sirh gasha kenggyéritibi skvajikavdavpri n a
Ushbu snaryadni skvajinaga tmustahkamlandthdan avval, burgdéil ash quvi
ga (2) kengayuvchi guvur (5) Qikédzigaratajristhox dhlari natifasida gsllap chigilganikengpyish u r - (
material dan yasal gan bool i bvabisi qgitloineonigobedilyganga taga bpidodm
qulogchalar (6) kiruvchi ochig kesilgan joylari mavjud. Kendayuvclsit r uk si yasi hamda skvajinaning
quvurning kesilgan ikki tomdniibir i ga ki ydiril kdl avmi hurdaithsk gavuwroiovakl ikl ari
ustidagi qulogchalar yordamida mahkamlanadi. Kengayuvchi quvumiegh i obsadka quvurli burgoéil ash

yopiq holatdagi di ametr.i 9 0 yumuvchi suyuglikrgng yutlishmicbartaraf stishdimkgnini beridhi amigiant r i
122 mm ni tashkil etadi. di.

Skvajinaning alohida gismlarini mustahkamlovchi quvur b8&wmajinaning alohida gqismlarini mustahkamlovchi quvur bilan
yopish imkonini beruvchi burygodpiilsahs h i snkany adi B&wvway dé mia zbalrgyiide
gandan sodéng, jins parchal ovgcohdil |aasghaonbd a( | W n gaaypowowaghai gqdea bt adi \S
esa 00qgqiy bosim kuchi ostidaashtangahi va (jloly)l alsdhngay udyamidamas
(3) kengaytirgichning (Ill) keskichlarini ochadi. Bunda, kengaytirgfitid jarayon hisoblanadi. Bunda, kengayuvchi quvurning gisilishga
ning keskichlari 73 mm dan 122 mm gacha kengayadi. Kekgaytch s at i | adi gan garshilik kuchi mt
skvajinaning yutuvchi hududi devorlarini, kengayuvchi quvur uguatigigauvur osenkovkalangan profil listdan tayyorlangani sababli uning
teng chuqurlikkacha kengaytigiadiil,i sshogban gk oebdsras abtuardgi6g a na sgha rksohliol ni nka
tirishdan todxtatiladi va kolDinawmetiir loizc kioldtmao dll gan , s lbwa jpiaryal
keskichlari y 0 p i5loborbi teskars aylantirdipdkeusza t k 0 lg@ammda 4 al i nl i gi katta bodl
bu payt kengayuvchi quvur 5 qulogchalardan ajraladi va skvaifadidie-foydalanish juda murakkab hisoblanadi. Aslida esa qalinligi
voriga mustahkamlanadi. Kengayuvchi quvurning (5) tana yisntga r i bod6l gan | istdan kengayuvchi
teskari aylanganda koot ar i | ahdiisgoabnl auncahdlii, tcihlucnhkai|l aurn i ondgr nqai tsiill g asrh,
yuvechi guvurni skvajina devolrddlrgagml iygaix skBiabmb &t ah ksaknvl aajsihnias h id e
laydi. i shonchliligi yuqgor.i bool adi . Biro

Kengayuvchi quvur yutuvchi hudud devoriga mustahkamlargéndani sh va j oyl ashtirish juda qiyi
sobébng, kol onna tod6liqg koot avabkeddaytdiir,i sbhu njdaar aglowa jdian aoncih i b o ®
diametri saglanib goladi. Yutuvchi hudud devorlari mustahkarmnigngargalinligi @3 45 mm or al i go6i dagi profi
dan sodng, burgoéilash ishlaquvuwrddsiyf abdrdg@éiilsdhdat sshr madsadgd a
ettiriladi. Di ametri katta bodlgan skvajinalze

Skvajinaning alohida gismlarini mustahkamlovchi quvua kilan kuzatiladi, yaodni galinligi k
yopish imkonini beruvchi b u Quyu alsadganta, wingadiaynetrd artganligi kababls digilishda sgarshia s i
sinovlaridan oé6tkazildi. Burkduee,hic qwowminigioch6 8@ hmathyuyndyamatli
todijinsining qattiglik koeffitsiyenti f=8 gadgag bkvajinaning 107 i na devori ga mustahkam odérnashmay
- metr chuqurligida uchragan katta hajmli darzliklar uzunligi 2 metrga
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Kengayuvchi mustahkamlash quvur devorining galinligini skvajmayerdalquw- kengayuvchi quvur devorining galinlidskwam;
di ametriga nisbatan opti mal skwajmd diamétr, bty d g dmri lod DkdariBiokigpelh f it -
natijalarini gayta ishlash natijasida kengayuvchi profil quvuriniggadevb-a bbe0,199Bw=-d & 96320 mm gheec ha
rini galinligini skvajina diometrining kattaligiga bogo6liq
bu bogréddmdda kgri&fi k kodérinishi @hi kghthi natgaanl arda f(x) o006z
devorining galinligi,yx argumentiikwskvajina diametri harkga

£ 0,9 b xaqiqiy sonlarni 0,002 va 0,1997 ga teng gilib funksiya tuzildi.

g 08 Shunday qilib, o6tkazidingan t

: 07 ishlari natijasida burgéilash
s 06 gismlarini mustahkamlovchi quvur bilan yopish imkonini beruvc
0,5 burgéilash snaryadining konstr
0,4 V:O*?Oz”o*Hg? stvolini mustahkamlash vazifasini bajaruvchi kengayuvchi profil quvu
R?=0,9589 . . o . . ) . X
0,3 devorini optimal qalinligini skvajina diametriga nisbatan tanlash i
0,2 konini beruvchi bogodliglik yare
50 150 250 350 Xulosa _ _ o
O6tkazilgan tadgiqotlar nati]
Dypymm | iy ahamiyatga ega boodolgan xulc
Skvajina devorlaridagi dar zd
12rasm. Skvajinaning alohida gismlarini mustahkamlovchiquwué | c haml ar i ni hi sobga ol gan ho

bilan yopish imkonini ber uvyotsh buxchagigva ikbordindia suatalarigaaagasaniyarig hejmi
yuvchi quvurining devorini galinligiok g)eskvajina diametriga hisoblash imkonini beruvchi matematik model ishlab chigildi;

D) bogdligligi. Skvajinalarni burgdéil ash dav

yaobdni katastrofi k yutilishi yu

Bajarilgan tajribmovlari natijalarini va yuqoridesnddagi diametrini saglab golgan holda, yutuvchi hududini mustahkamlovc
grafikda keltirilgan giymatlarni analitik, korrelyatsion va statiggikutahtil r bilan yopish i mkonini b
gilinib skvajinalarni b ur g o6 istruksyhsi ighlabrclsigfidi ni da yuvuvchi suyugq
kuzatilganda, skvajinalarning turli diametrlari uchun skvajina devorlBrimir g 6i | ash suyuql i gi ni toodl i
samarali va ishonchli mustahkamlash imkonini beruvchi skvaimamingy a d i n i samar al i gool l anili

alohida qgismlarini mu s t a h k a imdlda vkenigayuvchi unwstahkarbldash auvuri ydevprinirge galinligit
snaryadining kengayuvchi quvurini devorini optimal galinligini mrogéash! i gl i gi aniqlangan va keng

imkonini beruvchi quyidagi ifoda hosil gilindi: kattaligini skvajina diametriga nisbatan tuzilgan chizigli funksiya orc

=k O b (23) aniglash imkonini beruvchi ifoda yaratildi.
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