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DU3HKO-MeXaHUKA H TPHOOJI0THS

KOMIIO3MIIHOHHBIX MAaTEPHAJIOB Komnosunnonusie matepuainl Ne2, 2023

B pe3yiibTaTe CTaJIbHOM OHPIHKOBaHHLIfI KOHCprKHHOHHOﬁ OHHHKOBaHHOﬁ CTaJld MOXKHO
JINCT C IMOJIMMEPHBIM IIOKPBITUEM nMeeT CYMTaTh HauOoJiee OITHMAJbHON M Ha,[[e)l(HOﬁ
MHOFOCHOﬁHy}O CTPYKTYpY: CTaJILHOM JIUCT, cion 3aIIIHTOI>i OT KOppO3uH Ha CCFOHHHHIHI/Iﬁ JCHb.
IOUHKa, naccnpy}omnﬁ C.]'IOI?I, cion TpyHTa, OHH HE TOJILBKO O00ECIIEUYNBAIOT JOJITOBEYHOCTH
3alquTHasg Kpacka C HWKHEH CTOPOHBI JHUCTa H pa6OTBI 1 XOPOIIHE OKCIUTyaTalMOHHBIC Kau€CTBa
CIIOM OKpaIIeHHOTO TMoNUMepa C HapyXHOU MPOAYKTOB, ~HO W  JNalOT  BO3MOXKHOCTb
cTopoHsl [3]. Pa3HOOOpPa3UTh BHEIIHWUH BHJ OOBEKTOB, TIIIE

Taxum o6pa3oM, MOTMMEpPHBIC TOKPBITHS TIPUMEHSIOTCS 9TH BHIBI MaTEpHAJIOB.
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Yy makonaga MeTaul KOHCTPYKIMSUIAPHH XUMOSI KWJIUII y4YH aHTUKOPO3HOH KOTUIaMallapHHHT
acocuil MabIyMOTIapH KEATHPWIraH. AcCOCaH aBTOMOOMJ Ky30BUIAa CYBHUHI TabCHPH HaTHKacuiaa
KOppo3usra ydpaiau, ailHUKca TapKuOHIa arpeccuB monpanap Oyica, MacanaH, KMII Qaciauga My3HH
SPUTHIN YYyH HIUIATHIAJWTaH Ty3 caballli aBTOMOOWJIL Ky30BUMHI alpvM KUCMIIAPUHHU CHIITUIIN
Ky3aTWIaH.

KiroueBble  cI0Ba: MalIMHOCTPOCHUE, IIONMMEPHBIE  IOKPBITHS, KOPPO3WS, PKAaBUMHA,
HU3HOCOCTOMKOCTh, aHTUKOPPO3UOHAs! IIOKPBITHE, 3aILIUTHBIN CIION.

B nmaHHOH crarhe M3IOKEHBI OCHOBHBIE CBEICHHS AHTUKOPPO3HOHHOW OOpabOTKH, IS 3allUTHI
METAJUIMYECKUX KOHCTPYKLMH, B OCHOBHOM KYy30B aBTOMOOMWJIS, KOTOPBIA IMOABEPTaeTCsl KOPPO3UH H3-3a
BO3JICUCTBUS M YaCTOrO KOHTAaKTa C BOJIOH, OCOOEHHO €ClIM B HEH COAEpXkaTcs arpecCHUBHbIC BEIECTBA,
HaIrpuMep, 3UMOil n3-3a COJIM, KOTOPYIO HCIOJIB3YIOT MPOTHUB TOJI0JIENA.

Key words mechanical engineering, polymer coatings, corrosion, rust, wear resistance, anti-corrosion
coating, protective layer.

This article presents the basic information of anticorrosive treatment to protect metal structures,
mainly the car body, which is corroded due to exposure and frequent contact with water, especially if it
contains aggressive substances, for example, in winter because of salt, which is used against ice.

MamacaaueBa  Mykagaac - Crapmuii MpenoaaBaTeb Kadeapbl “TexHuKa  OKa3aHUS yeayr”
HNoanynnaeBHa MammHocTtpoutenbHoro gakyiasrera TI'TY umenun U. Kapumosa

WC KUKUNI DONADORLIGINI WC+CO QATTIQ QOTISHMA NAMUNALARINING KALIYLI
TUZ JINSLARINI KESISHDA YEYILISHGA BARDOSHLIGIGA TA’SIRINI TADQIQ QILISH

A.A. Allanazarov, Ch.A. Tursunov, A.N. To’rayev

Kirish. WC kukuni donadorligini WC+Co bo‘lishi uchun qizdirib pishirish jarayonidan
qattiq qotishma namunalarining kaliyli tuz o‘tkaziladi [1].
jinslarini  kesishda yeyilishga bardoshligiga Bu texnologik bosqichlarning har birini qay
ta’sirini tadqiq qilish uchun 4.4 - jadvalga darajada to‘liq bajarilganligi qattiq qotishma
muvofiq tish namunalari qattik qotishmadan asosida olingan materialning fizik-mexanik
kukun metallurgiyasining texnologik usullarida xossalariga katta ta’sir ko‘rsatadi.
olinadi. Buning uchun oldin zarur tarkibga ega Tayyorlangan namunalarning o‘lchami va
bo‘lgan kukun aralashma tayyorlanadi, keyin shakli ularning ustida olib borilishi rejalashtirilgan
aralashma kukunini press-qoliplarda presslab, tadqiqot turidagi namunalar shakli va o‘lchamiga
zarur  shakilli ~ zagatovkalar  tayyorlanadi, go‘yilgan talabiga ko‘ra tayyorladik.

zagatovkalar zarur fizik-mexanik xossaga ega
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WC+Co qattiq qotishmali tadqiqot namunalari

tarkibi
N | dye, mkm | WC,% | Co, %

1 92 8

2 6..8 90 10

3 89 11

4 92 8

5 8...10 90 10

6 89 11

7 92 8

8 10...12 90 10

9 89 11
Materiallar va tadqiqot usullari. Keskich
tishlari qizdirib pishirish jarayonidan
o‘tkazilgandan so‘ng wular MChJ «TURON
ABRASIVE» korxonasida 35XGSA markali
po‘latdan ishlab chiqarilgan dastalarga
kavsharlash orqali mahkamlandi. dwc
donadorligini WC+Co qattiq gotishma

namunalarining kaliyli tuz jinslarini kesishda
yeyilishga bardoshligiga ta’sirini tadqiq qilishni
laboratoriya sharoitida tadqiqotlarni olib borish
uchun 730 TJ rusumli bo‘ylama-yo‘nuvchi
dastgoh bazasida PC-14 turdagi tozalab-o‘tuvchi
kombaynlar keskichlarini yeyilishga sinovchi
moslama ishlab chiqildi (1 — rasm). Buning uchun
dastgohning keskich ushlagich konstruksiyasini
PC-14 keskichning dastasiga moslashtirgan holda
gayta loyihalandi va ishlab chiqilgan loyiha
bo‘yicha tayyorlandi [1, 3].

1 —rasm. 730 T/] rusumli bo‘ylama-yo‘nish
dastgohining umumiy tasviri
1 — jinsni Kesish uchun joylashtirish stoli; 2 — RS-14
keskichni mahkamlash; 3 — keskich uchun kesish
chuqurligini belgilash; 4 — keskichga bo‘ylama
harakat uzatish; 5 — Kkeskich harakat masofasini
belgilash

Tishlarni tayyorlash uchun 2,a — rasmda
keltirilgan chizma asosida uni press-shakllash
qolipi loyihalangan. 730 TJ/] rusumli bo‘ylama-
yo‘nish dasgohida amalga oshirilgan (2,d - rasm).
Keskichlarni yeyilishga sinash uchun
«Dexqonobod kaliy zavodi» AJ kaliyli tuz
konlaridan qalinligi 45...50 mm, eni 200...250
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mm, bo‘yi 250...300 mm o‘lchamli
mustahkam jinslarning bloklarini tanlab olindi.
Keskichni  yeyilishga sinash  uchun
tanlangan kaliyli tuz blokining xossalari
quyidagicha: kontaktli mustahkamligi o‘rtacha Ry
= 450...500 MPa, siqilishdagi mustahkamlik
chegarasi og4q = 55...60 MPa, abrazivlik darajasi
“bapon-Ky3nenos” shkalasi bo‘yicha a = 18...20
mg. Keskichni kaliyli tuz blokini kesishda: kesish
chuqurligi 10 mm, kesish gadami 20 mm, keskich
botish burchagi 45° va keskichni ko‘tarilish
burchagi 8° kombaynning kesish parametrlariga

mos tanlanildi [1, 2].
955 55 HRY .
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a — tish chizmasi; b — tishlar; v — keskich dastasi; g —
keskich; d — keskich va blok
2 — rasm. PC-14 keskichi va uni yeyilishga sinash

Tadqiqot davomida kesilgan jinsning
hajmiga bog‘liq ravishda keskich massasini
kamayish miqdorini aniqlab borildi. Buning uchun
keskich massasini 0,01 g aniqlikda o‘Ichovchi
VR2100S rusumli laboratoriya tarozisida kesilgan
jins hajmini 0,01 m* o‘lchab borish orqali aniqlab
borildi [4].

Natijalarni muhokama. Keskichni
yeyilishga bardoshligini sinash bo‘yicha olingan
natijalar asosida WC+Co qattiq qotishma tish
namunalarining
dwc donadorligiga bog‘liq holda yeyilishga
bardoshligini o‘zgarishi bo‘yicha grafik ishlab
chiqdik, grafik 3 — rasmda keltirilgan.

3 — rasmda keltirilgan grafikka ko‘ra,
WC+Co qattiq qotishma namunalari dwc
donadorligining  ortishi ularning yeyilishga
bardoshligiga o‘zgaruvchan ta’sir ko‘rsatgan.
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Bunda kobalt miqdori bo‘yicha bir xil namunalar
dwc donadorligini 6..8 dan 8..10 mkm
o‘lchamgacha ortishi namunaning yeyilishga
bardoshligini o‘rtacha 25% oshirgan bo‘lsa, kobalt
miqdori 8%Co, namuna dwc donadorligini 8...10
dan 10..12 mkm of‘lchamgacha ortishi
namunaning yeyilishga bardoshligini o‘rtacha 6%,
10%Co —11%, 11%Co —16% kamaytirgan.
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65...8 8...10 10...12
Donadorhk d we mkm

1-92%WC+8Co; 2 — 90%WC+10%Co; 3 —
89%WC+11%Co
3 —rasm. WC+Co qattiq qotishma dwc donadorligiga
va kobalt miqdoriga (1, 2, 3) bog‘liq holda
materialning yeyilishga bardoshligini o‘zgarish
grafigi (a=18...20mg)

WC+Co qattiq gotishma namunalarning
kaliyli tuz jinslarini kesishda yeyilish sodir
bo‘lishini o‘rganish maqgsadida sinovdan o‘tgan
barcha namunalarning yeyilishga uchragan
yuzalarini makro va mikrostrukturaviy tahlilini
o‘tkazdik.

4 — rasmda tarkib 89%WC+11%Co dwc
donadorligi 10...12 mkm bo‘lgan WC+Co qattiq
gotishma tishning sinovdan oldingi va sinovdan
keyingi umumiy va tish yuzasining mikrostruktura
suratlari keltirilgan. Sinovdan keyin keskich
yuzasini oldin issiq suv oqimida keyin spirt bilan
10 daqgiqa davomida yuvdik.

Sinovdan o‘tgan barcha turdagi namunalar
yuzasining mikrostruktura tahlili shuni
ko‘rsatadiki, tishning yeyilgan yuzasining ba’zi
joylarida WC donalari o‘rnidan yulib yoki sindirib
olingan (4.10,b - rasm). Bunda dwc donadorligi
10...12 mkm, tarkibi 89%WC+11%Co bo‘lgan
qattiq qotishma namunalarda yuzadan yulib
olingan WC donalarning 0,01 sm? yuzadagi

o‘rtacha soni 3.4 dona, qolgan barcha
namunalarda u o‘rtacha 1...2 donani tashkil etadi.

Olingan  tadqiqot natijalariga  ko‘ra,
namunalar dwc donadorligini 8...10 dan 10...12
mkm o‘Ichamga o‘zgarishi, donalararo joylashgan
kobaltni kaliy tuz jinsi bilan ta’sirlashuvchi
yuzasini kattalashtirgan. Buning oqibatida WC
donalarining oralig‘iga kesilayotgan jinsdan
abraziv zarrachalarni sanchib kirishi soni ortgan,
bu esa keskichni yeyilishini jadallashishiga olib
kelgan.

N e
Yulingan WC donasining o'rni
b

a — sinovdan oldingi va b — sinovdan keyingi
4 — rasm. Tarkib 89%WC+11%Co dwc donadorligi

10...12 mkm bo‘lgan WC+Co qattiq qotishma
tishning umumiy va tish yuzasining mikrostruktura

suratlari

Xulosa. Fikrimizcha, kaliyli tuz jinsdagi
abraziv zarrachalarni WC donalar oralig‘idagi
kobaltga sanchilib kirishi nafaqgat kobaltni kaliyli
tuz jinssi bilan kontaktlashish yuzasining
o‘lchamiga bog‘lig, balki kobaltni plastiklik
xossasiga ham bog‘lig. Shuning uchun yirik
donali WC+Co qattiq qotishma tishlarini kaliyli
tuz jinslarini kesish resursini yanada oshirish
qattiq qotishma tarkibidagi bog‘lovchi kobaltni
abraziv zarrachalarni botib kirishiga qarshilik
ko‘rsatish qobiliyatini oshirish orqali erishish
mumkin.
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Kalit so‘zlar: Volfram karbid, kukun, qattiq qotishma, kobalt kukuni, mikrostruktura, xossa, zichlik,
diffuziya, uglerod, grafit, abraziv zarrachalar.

Magqolada volfram karbid kukuni donadorligini volofram karbid va kobalt qattiq qotishma
namunalarining kaliyli tuz jinslarini kesishda yeyilishga bardoshligiga ta’sirini tahlil natijalari keltirilgan.
Yirik donali volfram karbid va kobalt qattiq qotishma tishlarini kaliyli tuz jinslarini kesish resursini yanada
oshirish qattiq qotishma tarkibidagi bog‘lovchi kobaltni abraziv zarrachalarni botib kirishiga qarshilik
ko‘rsatish qobiliyatini oshirish orqali erishish mumkinligi aniglandi.

KuarueBble cjoBa: kapOownm Bonbdpama, ITOPOIIOK, TBEPABIA CIUIaB, ITOPOIIOK KOoOaibTa,
MHUKPOCTPYKTYpa, CBOHCTBA, TUIOTHOCTH, nuhdy3us, yriepom, Tpadut, abpa3uBHbIE YaCTHIIHI.

B crarbe npencTaBneHsl pe3ynbTaThl aHaJdu3a BIMSHUS pa3Mepa 3epHa MOopoIka Kapouaa Boibhpama
Ha KOPPO3MOHHYIO CTOMKOCTH 00pa3lioB TBEPAOro CIulaBa KapOuia Boib(ppama M KoOalbTa MPH Pe3aHuu
MOpoJ KAJTMHHBIX COJISH. YCTAQHOBIIGHO, YTO TMOBBIICHHE PEXKYIIEro pecypca KpyIMHO3EPHUCTHIX
TBEPJOCIUIaBHBIX 3yObeB M3 KapOuaa Bonb(ppaMa M KoOajbTa B MOPOdaxX KaJHUHBIX COJIEH MOXKET OBITh
JOCTUTHYTO 3a CYET MOBBIIICHUSI CHOCOOHOCTH CBSI3YIOILEr0 KOOanbTa B TBEPIOM CIUIABE COMPOTUBIISATHCS
MPOHUKHOBEHUIO a0pPa3HBHBIX YaCTHII.

Key words: Tungsten carbide, powder, hard alloy, cobalt powder, microstructure, properties, density,
diffusion, carbon, graphite, abrasive particles.

The article presents the results of the analysis of the influence of the grain size of tungsten carbide
powder on the corrosion resistance of tungsten carbide and cobalt solid alloy samples when cutting potash
salt rocks. It was found that increasing the cutting resource of coarse-grained tungsten carbide and cobalt
hard alloy teeth in potassium salt rocks can be achieved by increasing the ability of the binder cobalt in the
hard alloy to resist the penetration of abrasive particles.

Allanazarov Akmal Abdulxaqovich — Termiz muhandislik-texnologiya instituti dotsenti
Tursunov Chingiz Abduraimovich — Termiz muhandislik-texnologiya instituti assistenti
To’rayev Anvar Normamatovich - Toshkent Davlat Texnika Universitet

TEMIR KUYINDILARINI VODORODOTERMIK QAYTA ISHLASHNING BA’ZI
TERMODINAMIK JIHATLARINI O‘RGANISH

Sh.T. Hojiyev, B.T. Berdiyarov, O.U. Nuraliyev

Kirish. Temir kuyindisi po‘lat ishlab po‘lat ishlab chiqarish korxonalarida temir
chigarish sanoatining qo‘shimcha mahsuloti kuyindisini ishlab chiqarish jarayoniga jalb etish
bo‘lib, prokat yoki zarb jarayonida issiq po‘lat uchun tegishli  protokollarga ega bo‘lish
yuzasida hosil bo‘ladi. U asosan temir muhimdir.
oksidlaridan iborat bo‘lib, oz miqdorda boshqa Po‘lat ishlab chigaruvchi zavodlardagi
metall va metall bo‘lmagan birikmalarni ham o‘z temir kuyindilarini qayta ishlash bir necha
ichiga olishi mumkin. Temir kuyindisi ko‘pincha sabablarga ko‘ra muhimdir.
sement klinkeri, temir katalizatorlari va temir Birinchidan, temir kuyindisida yog® va shu
oksidi  pigmentlari kabi temir asosidagi kabi zararli aralashmalar mavjud bo‘lib, ular
mahsulotlarni  ishlab chigarishda xomashyo ishlov berilmagan holda yakuniy mahsulot sifatiga
sifatida ishlatiladi. Bundan tashqari, po‘lat ishlab ta’sir qilishi mumkin. Temir kuyindisini qayta
chiqarishda temir manbai sifatida ham foydalanish ishlash bilan bu aralashmalarni undan olib
mumkin. tashlash mumkin, natijada olingan mahsulot

Biroq, temir kuyindisini xomashyo sifatida barqaror sifatga ega bo‘lishini ta’minlaydi.
ishlatishdan oldin, uni har qanday iflosliklarni olib Ikkinchidan, temir kuyindisining zarracha
tashlash va zarracha hajmining mos kelishini hajmi juda katta farq qilishi mumkin, bu uning
ta’minlash uchun uni qayta ishlash kerak. Bunga xomashyo sifatida ishlashiga ta’sir qilishi
turli usullar, jumladan, yuvish, magnitli ajratish va mumkin. Temir kuyindisini qayta ishlash
termik ishlov berish orqali erishish mumkin. zarrachalar hajmining izchil bo‘lishini

Agar temir kuyindisi qayta ishlashga jalb ta’minlashga yordam beradi, bu esa o‘z navbatida
qilinmasa, atrof-muhit muhofazasi uchun xavf quyi oqimdagi jarayonlarda uning ish faoliyatini
tug‘dirishi mumkin. Masalan, unda xrom, yaxshilashi mumkin.
qo‘rg‘oshin va rux kabi xavfli materiallar bo‘lishi Uchinchidan, temir kuyindisida xrom,
mumkin, shuningdek, temir kuyindisi to‘g‘ri go‘rg‘oshin va rux kabi xavfli materiallar bo‘lishi
saglanmasa va ishlatilmasa, chang va yong‘in mumkin, ular to‘g‘ri boshqarilmasa, atrof-muhit
xavfini keltirib chiqarishi mumkin. Shunday qilib, muhofazasi uchun xavf tug‘dirishi mumkin. Temir
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