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K1M8H

MuzlayH KespubHkarwr 1a1150c3lyoll ya $olzlal “aaVVyo'h
11Yo3lan3blda Tasblnasorlfkwng o‘riww oYa TublT bo‘Hb, yansi
lexwka ya lexnolo8lyalart 1blab cbluansb8a .jony eisb bllan bir
cla(orcla ratonaY1ly lalablar8a Jayob beracli8an ywuon 3rfalll
Konau-uk3ton TalenaMar yaraiisb ya wularclan le]atH 1byclalausb
box1rgt knnnt§ clolrarb Tasalalanclan blzoblanacH[1].

0 ‘umy uo‘llantawn8 Tassacll lalabalarcla TasblnaszoxHbla
Ao *llarMac™8an Telall ya noTebl! TalanallatT§ Wwl3bl, xo33a-
lan; lewil-ualeroé fo0ll3btalan; po‘lal8a lentnk 13bloy bensb; uora
ya ran8H Ttebllar lexnolo§lyasl; amytakorHk; Ttelallar8a bosir
o3Ma 1bloy bensb; Telallariws 37tasb wuslublan ya notelall
konslUgk3ton Talenallar, en8 yax3bl lexnolo81k m3vHarw lanlasb
nmHan bo‘yioba yo‘nallsblar proAH8a T103 bIMT, KO‘TKTa ya
Talakaw 3bakHaniinsbéan 1boralcHr[2-3].

0 ‘umy wuo‘llantaw yarahsb™a wualor TmalllllaTtT§[3-8]
T a "1nTollan<3an &>yclalaricK

W3bbu o‘uny yo‘llanta larklbly ~*ba”an unylJel 8 bobT 0°X
Icblpa ol8an: rnelallar ya sollsbtalartng nwhsbl, xo33alan; lertr-
v8lero<l uoMsbralannlng 1a3tly, po‘lal8a lerrTk 1$bloy bensb; uora
ya ran8H telallar lexnolo8lyasl; “myTtako™1”k; Tewllar*a bo3ir
o3iick 13bloy bensb; Ttelallart 3Tazb wu3lublan ya notelall
Kon31iwk310n talenaHar.

Brncbl bobéa 1lexTk Telallar, Telallo8rafya, kn3lalloSrafya,
TelallatT§ W21k, KTycTy, Texawk ya lexnolo§lk xo33alan
benl8an.

1kkTCbl bobéa lerwr-n8lero<l yollsbralanrnng LLBnLL kellln!-
8an. Konzlxuk5ton po*lallar, po‘lal Surublan, cbo‘yan Kabl a3osly
LLsbuncbalar bat Tarkur bobita benl8an.

ncbincbl bobcla po‘lal8 lenrnk 1B3bloy bensb: yuT3balisb,
we’yorlasb, lobla$b ya nlarwng namHan bauisa balll&1 TayumTol:lar
bayon el18an.

To'Nltcbl bobcla welallwur§lya, ruclalarm boyllisb, yon§‘Har,
Oornna pecbl, Marlen pecbl, anyTalar baulcla Ta’lutollar benl8an.

0 ‘uny uo‘NantanTt8 5-bobl(la “mytako™I~K baylcla8l TaYu-
Tollar kellnl8an. .lurlactan Toclel, 3reuen, uollp, anyTa ollsb



lexnolo81k Jarayonlan ya uuyTtakorlk usull bllan oltacHSan clelallar
bagbla bayon eLLlgan.

Markur f0°1lantant§ ollncbl bobléa Telallar bosir oslicla
1$bloy bensb manHan basilcla Ta ’luTtollar kelllnl8an. 3bunTteiiek,
Taxkur bobcla To0 ‘rl Telallar, clelortalslya Llrlan, Ttelallariu
prokallasb, Telallart cbo‘213b ya presslasb, Telallarw bol§‘alasb,
3blatplasb LUrlan bamlclaTa ’lmtollar kelllH18an.

Yelltcbl bobla Telallartng 3tasb wuslublan baf”a 30°x
yunllgan. (3aldaHkr Bnnell, Kokyel ya 8bor wuslublan bllan
oUcbasb, 3bunt8clek, Talenallart cbo‘2!3b8 3Tasb baulcla
T a "lutollar kellln18an.

<3o0‘llantant§ 3allrtcbl Tobkla notelall KOMN3MTAK3tOM
TalenallatT8§ 3TiaT3bl, plasiinassalar ya ularS8a 13bloy bensb
n3nHan kabllusbuncbalar kelllnl8an.

Markur o ‘uny yo‘llanta 5310500-AyloTtobl1302HK ya 1xaklor-
30rHk; 5310600- Yer mnaiilransporl irntilan ya nlatT§ ek3plvialalsl-
yasl; 5320300-Texnolo81k wasblna ya “borlar; 5320100-Malenal-
3bunoslk ya yansl talenallar lexnolo8lyasl; 5320200-Masblna3o2-
Hk lexnolo8lyasl, TasbTaszorHk 13blab cblyan5biT.pbo21a8b ya aylo-
Tallasbin3b bakalayr yo‘naH3sblan lalabalan8a 1o ‘YallanSan.



1. METAbb YA <2<3T18HMABAK]YLUC T1LUbI8H1,
X088AbAK1

1.1. Me*all ya yolM8HTalar

Melall éeb *aY8ILL xn8118lyad$»a, yaMroy, ya plasiik
bo‘18an, elek*r ya 188lyHKk oUkarnycbanii"! ynuyon, 8balCol”

bo‘lwa8an ™ TN a ayllacH.
TRE>E KBLFBLWUSHKWE - lyanmHLLK em'\m

TexTkaia Telallarn: 1Kkr Surnb8a bo'Hb TUTKT:

1) ocklly yokr aockla Te(allar (wsbalan bosbsa kirmyoYly e)etenl-
larclan HOra bo* 18an);

2) Turakkab Te(ullar yok/ golllkTalllr (uelall a3osbla bir necba
eletenrlartng bTkras!).

0.1. Mer<leleyey éayny 5181eTabl8a ko‘ra borbla 110 la kunycTy
elewenl bo‘Hb, sbularclan 3/4 Lisrw Telallarcrr. (3o0l8an ~Sur notelal-
larflir. 'Tablalla TeMalar ko‘p bo‘Visbl8a uaratasifan 3anoaiia n1atT§
In<la02 FugT113bklliacH (1-rasrm).

1-ra81. Ma<:enallarning 3stdarwbl.

\



8anoal abariuyaii8a e§8a bo‘18an a3051ly uelall bu lenHr (Pe) bo‘Ub, nTng
n8lerog (C) blMan blnkTa3s! sora telallarru «asbki1 ela<K Sunyo bo‘yicba Sanoaléa
13blanlac¥%an Tebl1laTtT8§ 93% sora TebllarcHr. Masblna ya TexawrTtlarT
layyorlasbiia, asoBan, siora Telallar 13bbll)acll pol8an TelllMar ya wlarwn§
Sousbralan rangll Telallar Surmlv8a wiracH Kan8IM Telallarclan 3amoa! aba-
rryali8a e8a bo‘18anlan nw-Cu, alwtry-Al, Ta8wy-M8§, Wan-T1, s0°r§‘osblin-
Pb, MOX-2I ualay ya bo$baalar bo‘Hb, ular lexnlk abariiyal8a eacr (2-rasr).

Tonna

2-ra3T. banoabla uyoYlaTla(H%an a$ow TelllHar.



YMlar

TexTK TeXalar

Kan§H rnelallar onuta! bo‘l8at ucbun 3anoaTc)a Ho]! boncba nlanung
o'rwuw boaolac%an 4o ra welallarclan 15blal15b8a barakai yiMnac!].

Yunuoniia ko‘rsalll8an ran8H welallarclan 1a$bsan 3anoaMa xrot-Cr,
wkel-Ne, Tar8ane3-Mn, ToHMen-Mo, kobal-Co Haw 1$blalllacl]. Bu we-
(allar, a3o3an, a3o3ly Telallartn§ xususityallariim yaxsbMasb ucbun, nlar§a
rmaMut xususiyallar bensb wucbun so'sbltcba Talenallar bl3oblana<k.
M|so1ucbun V, XV, Tlyaso lar 1~ 3b asboblan layyorlasbcla yoYblHacH.

ganoai ya lexnlkacla ken§ laruyal8an Te(allar bu po‘]a( ya nwn§ sousbTaian
bo‘Hb, nlarnt8 {wk-Texawk xo33alan welall xo33alanclan ancba yuuon
boYalll. T/aréan wwu3(abkaw, lalab8a]ayob beracb8an, bar xIT xo033all solM3b-
Talar oHnacll. sanoa! ken§ 13bla(/lacui8an oc)cly Telallar8a rws-Cu ya aluri-
wy-Allar KTb, wulareleklr $17 1an ya bosbsa <k(allar layyorlasb ucbun 13bla-
LLiacLl,

Melalltas kHnycmy eletenllar<lan 3anoaMa en§ Tubl T rol o‘ynaycll-
8an'an: eleTenuar Ki3ioroct, U§1iero<i, aroi, yoloroclya bosbsaar(Ur.

Texwkacla aroiwn8 bTkTa3l blH3-atnilak 8a21 po‘lalt 5irlyl LKSUL
FalLRH@IML 03blisb ya arol8a boylllsb ncbun 13bil11acH
K13loro(1 0 2 3anoakOa Telallart payyanc/lasb ya u”3béa, ioTtna ya

konyeller pecblancla Telall Bblab cblsansb JarayoTT lerlasMtsb wmcbun
Bblalf]acH.

KreTwy 81 e3a LUrH xM Telall yoM3bTtalanT oll3biia 13blaWacii, Telallari
| MIVArlash<’a, 3|1MA1a3bcla KreTwy Karborunch 81C Van Moyclalania<i|.



=M e KR -,
okT8§nsnrl8 cbo'yan ya po' :b]:brK]:bfh]mc:bG' rTLCKaréa bo4dacH.
n§Erodc esaol o5 srarll ko'rwr boHéa ncbrayci

Po' Bt ya cbo'yantn§ xossahn ugkroiints rruréon ya bohlka bog A
(erkT, ya'w sraiilbonea, Brvr bikn K]:yoy:lz blnkkan - 3eTenM boHiia bo'-
bi).

Po3&r P ucla ko'p Te Blar tan B2 binkach, Brrr7§ barcba ngkroiiH
brktahn Brkbta Tay)Lul Posror bin oLIJn§14{*u11po‘ ]a]]an<|bl<13§|.rararl‘l
elrenThr bizoblanag), cbunii whrt 1o ‘nHE 1w osbrac

Mefhfl].ya sioit3bradrclan bg'n loycblaT3b mcbun nhTT8§ x033ahnw ya
nhri yaniiay sbaroMa o' Zanablt bHsb kerak. MeHr ya ro&ranng robkl
LLirHabl o' r§an3bl blan n'aTT§ xo33ahn bat o Zara<]l

1.2. Melallarwng kblu (nrilsbl

Melallarnt8§ Icblu 1n2lLSHwI o‘r8a(ac8an lan Telal-
loS8rallya ieb aylllacH.

LAIBIAIIIVaG— UNB— aH— Wnn— — "~— n
<2allly To(1(1lalar KK[«a: atorlya kn3(all Toi(lalan8a bo‘HracH.

Atorl mo(Xhtarnb” abwhn br(ksPjoyhskgan bo' hd, miarw 37-
clreaniia bat ]an7|'b52yo‘ nalkMa sra<H, &uu,]an(]a ]aKByl/lra]ar bo' 3‘.ayc|/|.
0 1890 Banch ash-zekr ynT3bab borac/lya 3uyiranacH, nhrwng Tnayyan blr
3|/|y|/|L|,Jan]3b ya uoMsb baroraii boYraycH (yeHT, karHro!, 3bBbaya bo3bu,a11r).

| Aworl cleS8an 30’ 3bakblr VeLakchr.

Hatta Te :b]].ya noMsbral Kn3(a:[|.|7| TH3b”a eSa Knshlltoe-
sakru a(or Bnars raroyly geote bk sbakita bn ]:I/I]oy JBabsan bovacH

Ba'2A tockalr 3baroksa uarab, baran atorl, ba'ran e3a knzhllbokmMa
berM3bl TM TKT (kaucbuk yellT yab.K).



Kn8(allar bauHla8l 'an kn$(allo§raslya cleb a(alacll.

Kn3lall to3cblar wwrayyan
3nynpalawsb ya yoisb Haroralla-
n8a, niaw 1ré alotlan wwnayyan
NeoTenyk 3bakllar8a e8aclir,
nlarwn§ xossalan WM yo’na-
[M3blaréa LUrHcba boYacH, bu xu-
3n3lyalaTronoplya c3eb alalachl.

Kn3lall tocklalatT§ Te-
XaTK puxlaH8L, 1851aM81 vya
eleklr oYkarnycbanll81, suymy*
lawsb 1e2Hs1l ya barorall, nlart
alOT {urllsbuia BHo§‘Hs ya

x053alarl8a la’51 elacl. 3-raBT. KrblaW pan/ara.

Kn5lallar ko'pTcba enlralar<lan oltackl. EriiTa Alr<ijni8an<3a erHuycbl
' bu§‘latb, kmlall bo3lM boYac Bu bocHzan! knlLiWawxH iieb abla/l.
| Knslallausb 3barolll8a uarab, kn$lallar Taycla yokly TK bo'H3bl TUTKT(3-4
| rasriar).

4-ra8Tt. KrblahTn8 ko‘nT$LU

-- = 'm -~ :
ErkTa pase baroral/la asb-3ekT bn§‘lallBay Tk kn3bllar, yuson baroralla
\' bn§‘lalllb, ler 30ylll1$a Tayiia kmlallar Kos3/1bo'ble Mayiia éonall po*lallar
* ua«id, yTK ¥onH po‘lallar wsbalan yuT3bou, bodacH Ho3H bo‘18an kioblk bir
, kmlall alroAcla Tunrarat raYlsbcla O‘suycbl yTK Kkmlall ofi3b TUTKT. Bu
" Jarayon krlldaTny oYn/r/ <lebayllbcH. HatTa TexaH ya somsbTalar kmslall
" MuHsIM@a eSa. Kmslall ionalar §eote!nk 3bakblr bo‘Hb, 1a3bsl (oTonMan
klall - ko‘p sirra8a 0‘x3baycH ya wlarw kT/all JSlonalar yok! §ranulllar iieb
| alaladA




MelallarnTt§ Icbla (urLLizbl

Kn$lallarT (a$bliil e~an xarracbalar $bu kn$(allarw ba]ti-
Wa lariibl| §eoTelnk (arriia “ybsHacH, by Joyla$bl$b krillal

pan.]ara neb ay{Ha«[l.

5-raxTm.
KrillaMpaliara ya 4ya.

Kenl8en nurlan yoréarweéa leksblnsblar 3buw ko ‘r$alacHd, ak3an Telal-
lanl1re k3lall pan)alannws§ Ln umyMa”*cHa boYacH (5-6-rastlar);
1) TarkaTla$Han kub pTyara. Bunéa kmslall paryarantg 0‘21<la9 laa(oT
bo b, kub burcbaklanw ucblanéa 8 laalot, 1laaloT e3a kubTn§ Tarkarla
]Joylasb8an. Buniiay paryara Pe, Wa, Cr ya bo3luja Telallar8a xo3 (6-a-rasr);

2) yoplar/ Tarkablaxkgan kub pal/yara. Eletenllar uyacla 14 laa(oT Joylasb-
8an bo‘Tb, 8 1laa(oT kub ncblanéaya 6 laa(oT e3a kub 1oTtonlan Tarkarlancla
Joy'asb8an. Bunéay kmslall paryara aliwiry, uo‘r§‘osbin, olln, kel ya
bosbua Telallar8a xo3 (6-b-rasr);



3) %ek.ya®onalpan]ara (ollyouH pnrTa) welall alotlannt§ 12 1a3lpnrTa
burcHaklannt§ wucbicla, 3 (a3! e3a pnrTanT8 o°‘rla Ko‘nclalang ke5itkla
Joyla8b8an ya 2 1&blpnrTanT§ yuuon ya o3iv yura Tarkarlancla]oylasb8an.
Bun<lay Telall panaraTa8Ty, rux, 1iian ya boslla rmelallar8a xo3 (6-i-rasr).

Markarb3sb&an
Kub
pa”ara
a)

Y<m|lan
Marka/aHHuan
Kub pan”ara
b)

Cekko”onal!
panjara
<0

6-raxT. KrllaWpan}aralaTTn% LUrlan:
a) Tarkarbsk™an kubpawara, b)yo*an Tarkarbsk”an kub
pan/ara, ¢ 8eba8onal paryara.

Melallarnt8 xo35alan kr'slaH paryara xLLI8a, aNetlannt§ <Hate*n8a
batéa atOuwlar orab1<la8l Tab5o{aSa uarab o‘r8aracH. Krblall Tto<lclalarTry]
alotlan larcmy paryara™a Tauurn larvbc)a Joylaxk8an, b T<x1c)alar wmayyan
en3b Harorali8a e8a boYacH. Kmslall To<klalar8a batTa Tebllar ya nlartn§
$ol15bielarl nwo! boYacH.



Bu aB

Paroyly parya-
rant§ bir LUréan -
KTcbl 1ur§a o4isbl

Tnayyan KnUk ba-
roraHaréa ro‘y be- -k 2-9* 3-KK 45K

nb, allalroplk o'T-
3aTllar éeb ymn-
LLbcA b I T m

5%k 6- MK 7-VK

7- ra3T. Kn8*allaws$b Jarayonl

[ — —mmemmemmen ¥t e —_ —

Kn3lall toclld alatT§ laroYly pa”aras3”a alowlar blr £k13 ya TauwuTt
lat'Ma _)Oyla3b8anl|§1 bar xH yo‘nalsb<la mlartn§ xos33alan bar xH boYacH,
cbunk! alowlar ora5léa«l ta3ola o ‘r8aracl|.

Elewetlar nyat lasbkl el8an atOTlartn§ oUcbarlan Juiia kioblk, u'arww
oYcbasb ucbun angslret bl e blalLlacH.

1A=0,00000001 3T §a lers

KnBlall paryaraTt lasbkH el8anm aTwlar Tarkarlan oraswla8l TtasolanTt§
Utytal bat]uc!a k.cblk boYach. Har blr Telall 0‘rl6a xo3 kn3lall pauaraua eéa.

A*oTlarTtné Tunayyan *arib<la]oyla$buy] na(ya8Hla bosH boYa-
?'?an 8eoTe*nkK Uballln *0‘8°‘n 8bakl, bMun krillal yoln Tono-
krMaW eb ynrklMacH.

éapaTa bosll boYacH. CMalla, knzlal! 30Y1yo18an 3unyms Tela!liobléa 30/ boYa
bosblaycH. Me(all Yoléan 3an mnéa o‘sayol8an bosbYa kwlallar SbakManEan
kn5lallatt8 10‘8‘n 3bakHN! burii ymboracl, malyac)a knfaHar clomalarSa
0‘x3bab solacb. DeTak, 1a3bsl «bakb noHO'&n knll11 Jlonabr éeb alalacH

Oonlar ‘cbiclaalo Tiar Tnayyan larlbclajoylab8anlcHa UolacK



» A - - N e —
MebllarntB kn3blMaTt3b 3arayow I1kk1 bo3gpcMan Jlora! bo b,

km3lall Tarkarblwne bos bo'3bl ya bosll bo‘¥an warka2lar alrofi(la
kn3lallatTt§ o‘35sbiclan 1boral (7-rasT). Knslallarwn8 bosll bo'3b
|arayoww o'reat3b ka«a ataHy abartlyal8a e”a, cbunkl Tebl 1aTT§
\o33alan <lonlart 3bakHS8a, _)oylasbl3bl8a ya kallaH"E* boeUwy. OeTak,
Telallarw 3nyuy bolablan uoisb bolal8 0‘i3b JarayoT, akOTlartlo § n
(alUMa3oylasbl3b (gallls kn3lall paryara bosll bo“Hsbl) <lan floral.

\ Kn$*all gonWar taylwmnTt barora(<la suyuy boblinan
bola*8aya ak3wcba sa«»y bola(clan Buyny b o bl p oYacH. Bu
barora(w erlUr nuunT ya nvula$l eb aylllacH.

3uynu TelallnT§ barorait pasa™aniia
uallls bolal8ao‘ligb]arayoww biIHaTcM
Kwilanblr <lebalalacH

Ba'2l bir Telall ya follsbralarcla kn3lallaTsb
JarayoT wm8a§;an(lan keyT bat, ularw UbiH
3blclao“28ansblar MayoT elacil Bularayon /LL -
laTcM knlUWanblr cleb ablaclT.

(3allls bola(cla8l Telall LLP1-
Mbk3a yur beracklan o‘ra-
n3blar allolroplk o ‘warlr

lar geylacr.



Mexaaliebl kn3bllawsb 3arayow $bunclan boralkl, wa’lvw baroralcla
Te(alMw kH*all paryarasl o‘28ra<b. Bu o‘r8ansb yaulicla a'otlar sayla
8urnblatb, yans8l kn3bll paryara bosll allac!l. 1kkMatcbl kn3*allawisb
yasiiga Te*alAnt” xo33alant o‘28ansblaa 3abab 3bun<lan lboral. Buniiay
0°‘28an3blarT Telallar8a lerrTk 1sbloy bensb “aayonc"a kurabsb TU TKT.

1.3. Melall ya uo(18bTalanHng xo83alan

Melall ya sio(13btalar(lan (ayyorlan8an clelallarn8 BblallllsblSa sarab

LLrMcba blablar so'yracK.
Melallarnt§ xo33alan swylcla§livrlarclan |boral:

1 P121Kxo33alar.

2. FOTyoYly xo33alar.
3. Mexaluk xo33alar.
4. Texkol10§|k xo$$alar.

Me(allarwng Twk xo$salan TelallaTT§
TP, 30H3biirwa 0841% |, elek- oUkarnycbanrl?,
Ta™nin  xusmsityald, 13BlsHk  oYkarmycbaniA®,
15614<lan ken8ay13bl, 1551aHK 3*Unm ya bosbsalar.

m M HWNH,

Me(allartn8 1muTyoyly xo33alan TelallnT§

ok3Ulanbl, ernycban8l, korrcwya™a cbléat-
Hluy| ya bosbsalar.

Me(allarning Texaw Kk xo$3alan TelallinT§
Tu/labkatHéh sa«wHS8L e8MuycbanH§l ya
bosbualar.



Me(allartng lexrolo§1k xoxxalan Telallrng su-
ylMnycbanl|81, osuycbanH8L kesMuycbanl”, pay-
yancarvsbl®, bol8alanmycban!181, toblannycban-

Hg1 ya bo$buialar.

' b urpamu

rangl sbaiolMoYTaycH, bar bir Te(all o‘218a x03 yalLircH} lkka
ya rane8a e8a. M15-A12IM rux-knlrang, (enir-kutmusblTon ya bokaro.

HaLw .
3oMixHHrTa o¥H1Pa - Ttoclclant§ Halt(P)
bi]|@@ KO8N kelacl8an TelallatT§ LLiiton(\n)
bo“Hb, uylcla8lcha aslanacrl.
Y =PlY (e/lun3

¥ Wwam
HatTa TelallatT8 30H3blirta o§‘|rMsL 0.1.Men<leleyey

gayny 315(etasl(la benl8an.

Eri$b baroraH. Melallatt§ ba(atoT 3wyuy bol8 o‘lacHSan
baroraH erb Warora/l ieb af@lacll Har say3! Telallnt§ ensb

baroraii Jac)yallaréa ber/1an.

18$|uHKk oUkarnycbanHk. Me(allart (\r/\x%r\An yok) 50¥1l8anéa o‘riclan
13514kt slancbaHk lerHk blMan oYka2!3b8a aylllcH. 1331aHk 0“Ka2uycbanlA8iLL
lassfo3lasb wmcbun 3barlll bel§llarclan [ Il Melallart§ 155147k
0‘lkarmycHanrsl koellliglyenl bllan lloclalanacl. MIS01 wcHun (koelllblyen!
rra~on) 115 0,9, alwwwy 0,5, (errvr 0,15, 3Tob 0,02.k3AHKT o'raéan yoTton
0*1ka2a</18an TelallnT§ lo‘la Sx15bl ucbun, uros yas* srcHrllblulalab elacl).
Bunéay Telallart ler 3oyHSancla yorllb keiisbl TMTKT. MelallarT lerTik
13blanean(la ana 3bu xv3n3lya(wl blsobea ol3b rarur.



............................. m

ATtaHyolla ra<kaNalar ya elekir asboblarwm}» cle(@llan 'saHkwW yaxsbl
oYkaracl™an Telallariian layyorlanacH.

1$$1AMkaan  ken~ay|$b. MauwuTk|, 1$$lsHkclan
Te»allaTT8 ba™ 1 ya oUcbatlan or%x&&\. §bunt§
ucbun Tasblna ya Texawrtlar layyorlamayolSancla
n1aTT8 clelallarlMmissisclan ken8ay3blw bl3ob™a olsb
Tarur. Mi50l wucbun  Tasblna ya 1rakkOrlarT§
<M8alellanwn§ klapanlan, ko ‘pnk lertalan, reblar ya
bokaro!ar.

TLUaBALLLILLLIBT LHoBLALL
Elek»r oUkarnycbanHk. Me(allanla elexir oYka-
ruycbanHk Har xH boYacl. EleNar FOkuwa siarsbLLIK ko4-
3abl”an Te(allar elek»rT yaxsbl oYkarac/l. Melal-
1latT@ baroran o3blsbl bllan elekir oYkarmycbanfe!
Katayacl ya akbincba. Meblbl ab5olyul no! (-237°C)
8a S0yLL18an<la elekOr sar$blLgl nol8a len§ bo‘bll.

Ma8nK xo$$alan. PoYal ya cbo‘yanwing tagnii
X05%alan lasadna wulartn§ kltyoYly larklbl§ta
eTas, balk| Icbkl nwkebl*a bat bo§*IMa. Buniian $ou
narea keKb cblgacll, TelallaTT8 Ta8nk xo$3alan
Mowwmy eTas, ularSa lenrvk ya Texawk I$bloy be-
nl8ancla v$bbn xo$$alar o ‘rgara<H



"1 Tenurw 80¥Y1 bobllla Ta8nl xo088alan ancba serWarH
-3Y bo‘Hb, nw Mri™M8ancMa Tag8nk xo88alan ancba kaTtayll
boracH ya bulunlay yo®*oHBbl Haw TM TKT.

—_— - JR—
Ma8nk xo5%$alanSa e8a bo*18an poYalar lexTkawn§ Jucla ko‘p {aTioy-

laréa 15bhHMacl]. M150l ncbun ructalar 3arak3béa, lerwr-lersaklarm koYa-
n3Ma, elek(x clY18{ellancla, raclto-lele{on, leleSral” clelallamw layyorlasbcla
1$bhlFla<1.

Ba'21 Ta8nkK x053alanga €8a boUTa8an poYallarwisblal15b8alo‘§‘n Ke-
lacH Bunéay poYaMarnte larkibléa TaYmT Tlaclorcla wkel ya Tar"anei
boYacH.

Me~aHaTtT” blTyoyiny xo88alan

8-rasT. Korrowa”a uclrayan panjara.

Melallar ya uoll5btalar Tubllla’$icla
KTyoY ly 0‘28aracH. Bu o‘28an$blarru
KoTTrollya cleb alalacll

_ Konruwya (ur relallar<la LLrHcba ro‘y beracH: letlr 2an§laycH, LLI15nTe
m3lla a151 1Ko ‘KaracH, f10°r§‘o$blin Xlralasbacll, alutbly yorayacH ya bokaro
(B-rasr).



Ko‘p Te(allar ya sao(|$bwalar ynuon Haroral 3barolli/la
loTyoYly Jlla(clan o‘28aracK. Mebllar ok3kllawwsbl Babab
cblaw<HSa cblakbl T TKLW .

Yuuon (Jara“a(la A12x1Mn18anéa, ok51lcHanTaycH8an Te(allar wkka
cHLUaTW TeXalar cleb ablacH.

—===—=——— 1| | | B | -
Ba'2l Te(allar ymson éanyaSacba sbltl8anc'a Haw, o'r MwMsblw

| Saslasb, yutsbataslik ya 08Mr vyarblaritia Haw ¥elortal5lyalania5Hk
M xn3mn3lyali8a e8a, buniiay Te(allanH o “1%a cHLUaT TewWar cleba'abl k

Ko‘p uelallar 1$buorlar, kizlo(alar, Imxlar la’stcla bo‘blb ASar wular
we(allar@a 1a’$ir elinasa, bunclay Telallar kblola%a, (T%a, blwor$a cllaTW
TeXalar <lebalalad|.

Me(allarnw§ Texaw K xo$$alan

Mebl1aTT§ Texawk xo33alan: Tn3tbkatHK, YaMK)HK, eSMuycbanllk,
pla3(kHk ya bokarolar.

Bunita bar x/1 Tebl1 natunalan tasbTtalarcla $Tab ko'rfacK.

n$bby bo‘Hrcla, TelallatT§ uyalllarl-
8'Ba HO'xrasb8a 10‘e ‘n kebl), cbunk| Tasbl-
nasorHk 3anoaMa Telallarwn8 ya”~HA"T
0‘28ain1sb nsvHan Tay|uc) boy”at 3ababM
nTN§ abarwyaii Kalla.

9-rasT. Mexawk xo$$alarw arHgblb.



8bankw natmnaga uolckr8an 121 uancba kaHa bo‘l3a, Telall
3Huncba ynt3sHoA ya akstcHa bo*lac

Mcbllannng ualu1arst ckb Te(allw un8a bir uaNMYCH~3TT bol3bl8a
UarsbiHK ko'r3alsb soblllyaHea ayiiblb OallsKk Tebllwne en§ a3osly
xu3m3lyallanclan bo'Hb, éebllar layyorlasMa Teblblns Bbea yaroaH ya
yarous512HEI |Foc)alaycl]. Melall yancHa saNes boYsa, 1w Bblasb ncbun 3buncba
Ko‘p kucb lalab ebll. Me»allatTB Aallul'8' (urlcba awslanack. Ko'proy,
0 11an|1ack8an maularéan natuna8a loblan8an 3bank, konu3sTon 01103 Yokl
plrawi(]asiron 01103 boHN3b yo‘HbHan atglanacK (9-rast).

(OallpNkT an'wla$kTn% unylllagl tomllan ken§ (argal8an:

1 Toblan8an 3bankm boiirsb
(Brnell bo‘ytoba sallisHkuw awsilasb)

Brwell n$uH

2. 01103 konu3wne wucblw boir-
n3H (Kokyell bo'ytoba 4aMK]HKT aws-
lasb).

Kokyell n$uH



BnneH
n3nH

Kokyelt
nsvH

3. CWT03 plratanin§ ncbll
bolin3b (Y1kker3 bo‘yicba salLlaHKLL
anlslah).

Y Ikker8 nsvH

Caitta 1>k awyk3Ma Telallw 3tcHrrasiian (eksblnblb
Oelablng uaHNH" ya falmnl1818a uarab, 3banklarng bar X1
cHateiiu3a™8! oHmacH. M)301 wucbun, naSruxka 30000 N
bo‘l18nc)a cMareln 10 ww W, 7500 N bo‘l8&ncla 5 Tw H
naern7.ka 1800 N bo“18arcla cHareln 2,5 Tw H bo‘18an 3Hank
Shbl LHECIL

8bank bol!n18an(lan 30‘n§ bo3M bo‘18an 12nT§ TelallnT§
uaHnMMan katk'a 10 Ttarla kaTt bo'H3bl rarur. 1rw
Tarka2iclan telalltng yura cbeli8acba boY”an oraHuy 3batTy,
cHare bchn kava bo'Habl Kerax.

PallluHk strtaidi HB bflan bel8llamacH ya anlslaxb
n3rHMWS nclexs? uo‘y/lacll

HB=P/P (H/TT2)
buniia, P-3bankka 510 ‘ylM8an kucb, H;
P-3bar uc/lcH™an 2on T8 yuras!, 7 7 2

TT'

bunita, 3-3HatT” (Mateln, TT; /1-12nT8§ <Hate(n, TT.

|Kokyell usvHiia cWatiin 1,58 T T boY™an po‘lal3bankyok|
]1120° burcbakH 017103 komms<lan 1byclalanHac!!. Buncla ual-:
LLUAHK T<Wkalor<la8l 3Hkalaclan aralanacH. 8bank yuT3bos
|[Telallar ncbun, 017103 konus sallly Te(allarw 3tasb ucbun
UsMalLlacH.



|Y]KKere n&uHita Mvéa yntsbeH] ya fallla Te(allartng clal-
awulasb TMTKT. Bu usunla natmna ucblnclaSl

VBKKErc burcbak 136° bo‘18an plrariicla bosHaéb BosWaclan kucb
550-1200 N. 1rning oYcbanii paboTww§ o'rnidia™ rTkroskop

IMniA e
yoréariuéa arnlanacH.

MelallanHn§ (exno!o”|k xo8%alan

Mebllarning (exnolo§|k xo$$alarwia mnlatw§ bole‘alanmycbanHsl,
payyan(Vanmycban1)81, ounycbanH”, keslb i$blanmycbanHsl ya bo$bualar

Kira<H

Tekablnsb ucbun $ayollar

Ma(enablwno8||k ya wa(enallarnl (ek3blnsb Mawsa \rob benn”.
Texrukaéa BblalllacH8an a3031ly Telallar§a 120b benns.
Me(allanmn@ xo33alannl la’n/l1ans.

MalenalnTt§ salLH” uanéay (vsH1/lacH ya v anlslasb n3vHanLw
Ko‘r3alts.

5. Me{aMaT1T§ 1cbK (urllisblw 1m$Hun(TNS. Kmslall panjaralarnt§

Ivrlanw kelLInn§.

HODN



2. TEMT-TCbEKOB CK>T18HMABALLUM1UC TA8SMI

2.1. <3o(15btalar baulcla TavmnToHar

lUn ya wunéan ol eletenMarw birga
smymalawsb yo‘H bllan olt8an Turakkab 3T
Loi3KTa ckb ayr/lac/l. Bun§a LLI501 ncbvn cbo'yan,
po‘lal, bronra, lalvn, cluralummiy ya bosbsalarti
Kellin3sb TUTKT.

Ba’ran so”3btan! unt§ larklbiBa k3runycbl eleten1latT8 kukunlant
aralasMtb, nn8a 3bakl benb bo3/1 ullin§an buyuTT Tax3us pecblaréa 1100-
1400°C Va pBbT3b yo‘H bllan bat oH3b TMTKT. M3l ucbun sallla
FA0113bralar, TelallokerarTk (lelallar 3Huyo'sTéa oHnal.

PolizbTa larkibl§a k|ruycbl eletenllarr{> atOT <Watelrlan
kBlall paryara 1lun8a ya nlartn§ suymalawsb baroraitea Ko ‘ra sollsbralar:
TexnTkK ara/axHTa, blTyor/y blnkTa ya galllg enllla™a bo‘luscH

Mexawk
arala$bra

AS8ar soiisbTa larblbl8a blrnycbl eletenl-
larnT§ atoTlan kn3lallaub Jarayouic'a bir-bwsa
loriilTay, blr-blnéan siocKsa, yoiisbTa lark]bi8a
KknYcbl bar bir eleten( akOtlan uallly bolalcla
T3laul kmnzlallar bosll uidacll. Bunita bosll bo‘l-
8an km3lall <lomlar Texanlk arala$braclan |bora(
bo*lacH

CMolisbTaw  km3lallausb 3barolllla Ko‘ra
Texawk aralasbta IrH TexawkK ya oYcbatllk
kslallarclan boral boYacH.



AS8ar siolM3bTta larklbl8a klruycbl eletenl-
lannn8 atOn/lan kn3iilawwsb Jarayoluc'a o'raro
KIryoYly 1a’5lr el3a, bun/lay eletenllar 1o”sb
nalYaslda kIryoYly b kta bos/1 s/lac/1. KO Tyo-

Klryoyly Yy bwkTatn§ kn3la/l paryaras) Turakkab,
blnkTa niarw ko'prosi we(all ya teblbna3s eletenliar
> BTKLL bo3/T s/lasl.

Cau$bTa8a kiinycbl eletenllariian b T IK-
KTcbl3kla enb si018an/la 3ol Tela/1 Kabl km3(all
paryaraH (nrLLsb b3l sac/1. M130l ncbun, leudr
8,N1 Mn, 81 ya bo3bsa eletenllar b/lan, Cu, N1,
2n, Al, 81 ya bosbsa ekten/Jlar b/lan yallly enl-
Ta bo3/1 ar/IK

<Ralitn enltalar bos/1 aMBb/la soisbTa
larkiblla8l uaysl eleteninT§ kn3lall paryaras!
3anlawb s<>13, 3bu eletenl eTl/MycM eleTen(

> JEb, Kn3lall pam)arasl 3aslanta8an eleTeniw
e3a, ernycM eleten( cleb ay/ta</l ya A(Y) A-
erkuycbl, ¥Y-ernycbl cleb nowtana</l.

Po(bTalar (aHubla kn8an eletenllaTT§ o‘raro Tunosaba/langa
\ ko‘raeletenlla T In8 ermycban§1imrHeba boYac/l. Miscla rvke], ritkeMa nu3
xobla*ancba enyc/1.

HatTa TellWar bat blr-bt/la yax3bl enyertayc/l. Ba'2l eletenllar
yaxabl, 0‘Ma, yoton ya wutuwan entaslfl TMTKT. Keni8en nmHaH
yor/laruwla lek3bin 18ancla 3bu narsa aniylanc/lkl, ervycbl eletenl ain/laH
bMan-erKuycbl eletenl alotlan o‘nn alwasbuyl nalyasl/la faiila erkra
bo3/1 boMec/1

AloTlaTT§ bun/lay o‘nn atrasbm¥1 mucbun A ya V eletenllantn§

| kmlall paryaralan blr x/1 bo‘/Bbl ya alotlar ra</Welan bi-bH{>a yacpn
1 bo'/13bl Kerak.

OMMalla, soinsbTaT bo3/1 sluycbl a303ly koTponeri-
lar(lan 1a3bsan soJ13bTa larklbkla 02 nusa/lor/la bosbsia eK-
TenHar bat Tay|u/1 boYac/1ya ulart pnte$lar (70'3blT-
cbalar) Jieb yur/Vlac/l. Bu pnTeslar(so‘sbircbalar) s0/13b-
Ta8a nwrm ertb olayolSan/la yokl f0/13bTa enifayol-
8an/la isbacll.1/1ar so/13bTaT xo033alan8a {a'sii elrayc/l.



22 (20|7I8]]Ta]armn§ bollcHarraTtras!

Mebll (ao(tobTa) $oyM17ao yaul(la kro&WanacH, ya’w
anymnsa bola*gan yallla bola”a oUacH. Buninay krblalawsb
birlaTcbl krblaanak <leb ablac/l.

PMUIMMMMMAIMMUNMNNIO «<ANMMLWNNNHIO MM

MeCallanHn™ kn3bllalwb 8§ral§l. Har uancky we(@ll ya uolsbra-
1aTT8 Icbla LLPLIBHL, x033alan mw w12(Mr8an<laya 3oyK”anéa ro‘y bera<H{>an
bocMBasar, aralasbrawing bir-bT blan saniiay rwséoréa aralasbbbK;abo”LL .
Oclacla, Te<all (uoH3bTa) soYWian yasicla kms(allamacH, ya’t  3vywu
bolanlan uallla Holal8 oYacH. Bunéay knslLManiisb bMaTcbl kn5(aaT$i
cleb a(@la/1 (10-rasT).

Oo(8an TelalnT§ slrcHmlSarklan $0‘n§ 3oyBbl nalyasia vayblan
km3lallaunb lkkaTcbl knliWaTxH éeb ayllbcH. Kns(allawsb Jarayoluw
yax3blroc) o ‘r§awsb vcbun kn3(allat$b yralbla ko'rartr (10-ra$r).

c? y. = ~ -
Orafikéan ko‘nwb (unblHK!, barora! Ta ’-
nt Aauy%n yel8an<la blTwncba o‘r8ar-
Tay IumacH@an loxlasb (b 1o‘Xxlasblar
50Yl(&cla bat Tayjucl boYacH) bo'Tlb,
bvnéa 1cHK| o‘r8ansblar 3oc/Tr boYacH.

c? Me(all vircHr/18an yasCéa benl8an 15510k
0°218a ywlacH, 3oyiil™anita e3a we(@lliclan
1¥IJrka”abl), buesa Te(allw H12cHSacla
yokr 30¥13blla 1ox1an3b8a 3abab bolacH.

c0 MelallnT§ blror bolaHga yok) Muibbkla{>1
0‘28an3blar8a 10 5 kelacl8an baroral/ kriLk
muula (kb ayHlacH En8an Telallwn§ kns-
lallat3bl ncbun ensb baroraHean pas!roy,
boY8an Haroral8acha 30yLLI3b Kerak, cbunkl
ana 3by barora(8a alotlar awy blr 3xeTa
bo‘ytoba Surmblan!b kmslall bo3/1 Allacl 1

10-ra3T. MelallT erkH ya $OY15k %ora/i L

24



Me(allanm kn3laMawsbl barora/1 plroTe(r cleb abluycbl asbob b/lan
atalana</l, ya't yas» toblita 3uyma Telallt so/lsb yokl TelallT sallla
bolablan 3mymnsa bolal8a o4l3bl kuralllac/l. Ma’lvw yas* bi:/18kla yur ber8an
0‘28an3blar yorlb olwb, o/inSan walenal bo'yioba 30y13b yokl sio/I3b e§n
cblrw YT barora! ya yasl koor</Ina*a o ‘a'anc)a cblrMa</1(11-rasr).

11-raaT. Krk&alankk Anra]asl

Ma4iutl, s°1>5bTa ekl ya wHitan Ko‘p ele-
TenllaTtw8 blr-bt b/lan aralasbltHb bos/1 allTa-
(Nsan blukTac/ir. Ko‘pcbUlk siof13bralar ensb youl
b/lan ofnac/1, 1exT eleklrol|2, bnu§* bola/18a oYkari ya
bosbsia mauHar b/flan bat s°5bTa oHsb TUMTKT.
Aralasbralar I1cbtlaTtela/lTa3 eleten/lar Haw boYlsbl
TUTKT, atwo as3o3ly eletenlt Telall lasbk/1 elac/l
HaTtta Te(a/lar bat aralasblb soisbTta bo3/l
ANayertayc/l. M13ol ucbun ler/Tr b/lan s0T§‘03bln
aralasbrasllian so/13bTa bo3ll boYTay, ba/la salatH
b TKTa bo3ll boYac/l1.

s B -
C>ol<>btalarnt8 bola(: cWa’ratta3! eii"an aralasbtant§ s0(8b
| Jarayotcla /wrsb o'raansblw 1aY5174ab, ben1§an soMsbrat Owisbl Had 1la
yaas°l TtaduTto! berac/l. Holal </la8raTTa3l bo'ykba berl18n soi3brtat
| ayyaMan LUrlLlsbiT ya xo033a3sbl bllBb TMTKT. Bunitan lasbsan, bolal
L <Jla8ratTa so/1sbTalarT (enriik Bblasbw Mrry ]bal(Jan a303lab bensb ucbun
I 1124 ( arecn



(20°r803bT ya 3urta blir-buxla yaxsbl enb, Mifa ko‘p Ivnla8l yoHAsb-

Talarw bosn afacH.
MaYuThbl solsbTanT§ bolal cHaraTTasiii cbirmsb ncbun ensb ya knslal-

laurb kniik bawrallan ya nuslalan rarvr boYacK T/lar iiynba yoH bilan oLLiwH.

Ool. TarkHH Coll8bTa- (“oMBbTa-
Ne  <}o‘r- 8ur- nT« ensb T8 k18-
8°0- wa baroran, (aHanl8b

(Ma"l-ngaTlang BblIn °C  baroraH, °C
cHrasb uchy 6 (a L 95 5 296 246
1ay31 2. 90 10 260 246
Ao‘r§‘osbr- 3. 87 13 246 246
urTa 4 80 20 280 o

5. 60 40 395 246

6. 20 80 570 246

(50113bTtanT§ bolal clla8rarnTastl umnsbL
uo‘ré‘o$bln-$urra bobl cMa”ratTast! cbl-
asb nizoHéa ko‘rat12

400

327
300

260
200

o 51013 20 40 60 80 too 8b %
Pb% KD 95 9087 80 60 40 20 0

12-ra3T. <20‘r§‘o8HT-8urTta bobl cHa$»ratta8b
26



OousHTnablrtn® bobl cHa”rattask Har sanéay soisbtaTn” bola(
cMa8ratTasTlcbl216b ncbun Tazsblabéan Sonronlal bo'yioba solsbTawn® %
I FAKlon (cbap 1oTow lorn Lo‘r§‘o3bln, 0‘n§ (oTow Xora 3urta) uyllacH.

YerHka! bo'yioba krlllk nuublart batc)a 3urta ya so0°‘r§‘osbln ensb
nnu1a3!nil(327°C, 630°C) TassblaMa bel8/lab cblsarwr (13-rasw).

Pa318a8l krNek numublarw birlasbltb OE cbl21i8UT ya ymsoncla8l krilk
nuublarw bblasbHNb AY ya Y8 e§n cbl2!alanw olarl2. 1kkala e§n cblrny V
nualaéa, ya’t OE 10'§‘n cblrwY6a ke3nbac!!. Ola§raTtTaclan ko'nwb LLnbclll,
foi3bTalaTll8 soii3b bosblawsbl mu(alan bar xIMbo*“Hb, uoiisb \a kn3lLHaizb
0XT blr nny(a<la ekan. AralasbtalaTT§ tobléa ~al 13% s3urrna ya 87%
uoYs'o3bIni yoH3bTa kn3lallanlsbInt§ bosbl ya ox1n bir X bo4r, bir nuylaéa

(baroral/a) yolar ekar.

Miag>rattaéan ko'nwb LUnbcll, ABC cbl2i84clan ymnsonéa bawTa
Y01)3bralar 3uymsa bol<laboYacH, bu cbl2ia T HKYICWE cbl2184 éeb ayllbcH (loin
MHéa - anymy Ta’noT blkHracH). 3BE cblrwYw 3oHcM3 cbl218Y éeb ayllbcK
(30MMJ1n3 - loMncba vallk] Ta’noT bitHacH).

2.3. TenHr- nleroc! bobl (Ma~raTtTaB!

Tenw-u§lerocl (Pe-8) bolal cHa8rarTasl poYa! ya cbo'yan ba-
uldja Mrvnclaren(al bIHTlar beracH. X 8laod! (ermr bllan KTycmy
blnkTta (3etenitMerwr karbkH Pe3 C) yok1 erkT bolc)a Srafl
3bakHéa blnkkan boYBbl TM TKT. Terwr ya u8leroc! aralasb-
Ta3 1 o‘r8anisbelan ole/in lerwrw F12(1'rancla ya 3oyi(8arc)a
30cHr boYac%an o'/~ansblar §ra/1§T1ko‘ratlr

Yo<Ma

n
Sf'I;O

13-raxT. TeniirnT%soyiiHya erkk %raj-ul



Eslab soHNS§!

w

X X

Oraiikiia (erwurww 3cm3b ya ensb e§n cblri8Y benl8an. MaYuTtkr e T1r
1539°C €éa enycH. TeniinH a12</r8ncla bir necba allolroplk 3bakl o ‘7.%an3bl
bo‘b o‘lacH TenHrw F2X)1r&ncla ya 50Y118ania e§n cbPlular blrtuncba

yaul o‘r8artay ImracH Ular po§‘omalar blan 1reclalaecll Bu po§‘omalar

lerwr 50¥18&ncla baT, uyw”anAa bat unga o‘r8anSblar 3ocHr boY”sblw
ko‘raalacH TeTTH wY.clrugncla 3ocbr bo‘lacH8an bu o‘r8ansblar yauiiéa
Telall8a benl8an 1%Lkl 0*218a olach, $0Y18ancla ro‘y beracb8an o‘r-
8ansblar yasn<laTebllllan 1351saHk aJralac]l (13-rasr).

Terwr 768°C éan pa3! bo*‘18an baroralcla Ta§T4 x033a318a e8a bo‘Hb
k151811 paryara3! Tarka2lasb8an kvb paryaraiian |boral,lerrnriung b 3bakil
a-1eTIr clebalalacll

Harora! 768°C <lan o3b8ancla {ermr Tta8nk512lana(H. Bw 3bakH
o‘r8aruan letlrt $-leTwu cleb yriTac/l 900-910°C <la lertnla kmzlall
paryara o‘r8anb lotonlan Tarkarksb”™an kub 3bakHT olacl|.

Terwr ya wlero(l uoiisbtaknita 910°C cla 3ocHr boYac%an
0°‘28ansblar, ayws3a, kalla abarwya”a e8a. TenHrw Ken!8en nurlan b/lan
leksblr8aniia, km3lall palyaralarTT§ o°‘28aréanH8Lu ko'm3b TUTKT,
bunifa lerwr8a benl8an 1351sHk ana 3bu 0°28an3b8a 3arl bo'Mb, e§n cb'Ty,
lo‘xlab po§‘ona bosll salAvH ya y-lerwr8a aylarmacll. Totonlan Tar-
Ka2lasb8an paryara (erwri 1400°C S12cMrénn8acba o ‘28artaycH ya baroral
1401°C (la lenur<la krBlall paryara yana o‘28aracH ya Tarkarlasb8an kub
boH"a o‘bll (y-lertr). Melall 3uyms bolSa kel8ancla knslall paryara
burHacH ya alotlar 1almbs12 Haraka(cla boYacH. 3uyuy, {eniinin 3oyLLI18an
yay(clabaTTa o‘r8ansblar (e3kan laflb<la (akroHaracH.

BLLBb Kerak!

Terw T8 AaTUMK bolall 2 XM lMaroYly kmlall panjara8a e§a boYgan
3 Xl ko ‘nwsb(1la boYacl.

n8leroc! alotlan lerwr paryaraslcla]oylaSb8ancla uleroc! lertr bllan
uallly en(Ta bosM ulacH. Bu eriita (a Pe)/err ‘acleb, (y-Pe) upllt] en!ta
auns/enW cleb ay(!1a(.



1 18lerac] le T irc)a yaxabl entaycll. 118leroclnT§ lerurcla ervycbanHe!
barora”a bo§U!s: 720°C <awu8leroc! Tak3!tal 0,05 % en3bl TMTKT, Ta8Tl
x035a318a e8a, elexir FOkH yax3sbl oUkaracH, xona baroraHgéa n"kroc! 0,006%
8acba en8an botOa boYacH. Aumsreta (y-Pe) w8lerocl 2,14% eny ola<H
1130°C y-Tertrw ancba8ta w8leroclnl erllib soblHyali boYlb, lenwk ya
K|[TyoY!ly lertl”arayonlanw bajansb iinkoTyaliTln§ cHaH

Eslab uoHNS! 1868-yHéa rv3 oHrw O.K.CbeTtoy loToTclan poYalcla8l
n8leroclnT§ rrnséon”a uarab krllk nualalaru tangucllin
atalan8an. Tenlréa u§leroclw en§ ko‘p Twion 6,67%
boYLll, bunéa K!'wyoYly blnkTa bo3/T boYacH.

Bu blnkTtaw xeTen/U (lenur karbeH Pe3C) éeb yunlllacH. 8etenLl
rrgunTtas KTycmy blnkta bo‘Hb, Kalia baroral/la boUblb kelacH:

Pe3C=3Pe+C

5bunT§ ucbun o‘r8atltoschbl boY8an cHagratTaw "Terrnr-3etew” yoll
boYTasa "Terlr-u8lerocl” bobl cHa8rarTtasléeb yunlllacH(14-ra3t). TeT1r-
n8leroé bolal cHa8ratTaslyusonéa smnl8an velvbcla oHn8an krilik nvslalar
ya baroraHar a3zo3siia Tassblablaréa cbirHacl

Megzas! bo'ykba wenx! oo, %
Po'l( Cholyan
Tranr-n”eroc! yo(iximnai;n 1T« loln(/1a*'ammnasn

14-ra$T. TeTlr-u~leroit bola( (Hagratta8b



Pe-C bolal(Ma8raTtta$ll 1(aMI
c|Marwr (14-ra8t)

ACB cblrwY Hkrllux cbl2i84 bo‘Hb, unT§ yuuonskla Joylasb8an
baTtTa vol)sbralar suymnsa bobléa, AECP cbl2184 e3aboMunx cbl2184 bo*Hb,
nnitan pasl«lajoylasb8an HaTTa yolisbTalar sallly Holalcla boYacH.

Cb121a1arning (aysLl <Ma8raTTa TMrakkab ekawiw, ya’t 1lya 2 1ipclagl
<Ha8ratTalar y"UncKsblan lasbkH lop8anM8Tl ko‘raalacll Bw yeriia A
nvsila(lan E nuula8acba 2 p<l1a8! ya E clan P 8acba 1iipéagl «MarattakrcHr.
8oy13b"a"ayorr'ca aralasbracla8l m§lero<l riuuéonidian sial’| narar A8 cbl2i84
bo‘ylab 3uyms aralasbralarclan sallla erktaTn§ blnncbl kn3(aHan payiio
bo*labosblaycH, biun ava(enlA ieb yynlLacH.

BeTtak, ACE buinclla aralasbTa «kk! [araitan iboral bo‘Llb, 3uymy,
aralasbta ya aus*erlclan lasbkH HOp8an.

CO cbl212‘1 bo'ytoba 3unyws aralasbraclan uvallla seTenMuw kn3lalan
payc'o bo*la bosblaycl. 6,67% C H3eTeniilinng blr uancba kn3'allan payiio
bo‘l'b 8 nuataila 3uymu aralasbraiia8l sol8an 3eTenlk wslallara<H ya
eylekiik aralasbta bosll ulllb (4,3%8) 1147°C cla siolacH SeTtak, ECP
cblrwYéa 3etenlk 1o*layoHb bodacH. CPO bclird] kil {araH aralasbraclan
)boral bo*Hb, 3uywy, YoH3bTa ya $erenlk<lan |boral. C muuylacla (4,3% C) bir
yau*wn§ o ‘rkla amsletl ya 3eteTH kn3lallab eu’ekiika, lecleburH bosll
alacH. be<lebunl, larklbkla 2,14-6,67% C bo‘l8n batTa uo(l3btalar(la
Tay)mc! boYacH ya bu siollsbralarw cko'yan <lebyurllilacH(15-ra8T).

- —-x< -



BLLBb kerak!

E nus$a (enurw wn8leroé (2,14%)
bllan lo‘'yt8an nudas! bBoblanac/l. E
mylac)an cbap loTonéa yol8an HaTTa
LoHsbrtalar KO'1a yol8an yanlcla avslenk-
W by o*2ictan Jlora! bo“Hb, buniday Lo-
H$btalar po‘la( Y%urukT\ bos/l uhcH
(16-ra3).

(3018an s0M5HTaga81 o'raansblanm
Ko‘rarwr. 08E, P8K ya OPC> cbl/1alan
Ko'r3anb (unbcHkiA, s018an arak3HTa-
larcla bat LUrllBb o‘r8ansblan yur be-
racH Crallly bolalcla8l o28an3blar lerwr
HIr TocHAKa451yasl IKKTcbl TocllAkal-
5lya318a o‘Hsbcla mSlerocurdy» lema<i
ermycHanH8bl o'r*an3bl bl3obl8a bo*-
laH

15-raxT. CHoYyanTn}> kn$lall
LWoT 1urLLxbl.

16-ra3T, Po'lUwnuy krbla4y
MoT LUrLLBkiA

0la8rarTtacla AC3E bwuéucHga ans-
lenk (A) bo'Hb, foH3KTta 3cm3bl éa-
yonneéa awlenkclan 08 cblrwY bo‘ylab
lertk aralac||. Perrk n8leroérn§ Pe, éasl
uallla enbna3sl, bosbsacba ullb aylsak
§aTTa lermmr (Pe” alla lerwr (PBa) 8a
oYacH. Bunéan lasbsian, barora! 1147°C
Jlan 727°C pasay15blcla u8leroclnt§ P&,
ernycbanHsl 2,14% clan 0,8% 8acba
pasayacl.

0la8raTTacla 8E cblIri8Y bo'yioba
amS1clHklan KkTebl 3eTenH( alralacl1 Bu
3etenH! wuyallly uoHsbTaéan ajraHb
cbluacH.



C5P buiinclT 1K1 Maraifan )boral, ya't errk ya boYwmycbl, o‘28armychbl

amslenkclan lboral.

8 nuulacla (0,8%C) 272°C (labaTtTa auslenk bo‘UTb, o‘r§anb lerrkya
MeklMarcbl 3eTenlkclan kioral Tay T Texal K aralasbTa bos/1 uHacW. Y3bbu
eylexlolcl aralasbra perll iieb a(@lacH Tarklbkla 0,8% clan kaT w§lerocl
bo‘18an po‘lallarm e\leklUit%acka boU™an poYallar ya (arkkmiia 0,8%-
2,14% C bo*18an po ‘lallarlanu eylokNd<l<lan ke y T §1 poYalar «leb alalacll

P8K cbl/1pHbo‘ytoba barcba Lpllsbralar<la upld iy batTa auslenkclan
perlk bosl boYacH. 3bunT” ncbun P8K cbl2184 perll Hosl yLinrebl cbl wy,

(deb ywurkiaclA.

0la8raTtTaclan 8 ya C
miylalatl blr-bTt8a
30lM3biirsak, uyl(lagllaru
Ko‘raT!2 (14-rasT).

1) C nuablan yvuoniia 3uyny aralasb-
Ta, 8 nuula(lan paskla esa 4ol8an aus-
lenk boYacH

2) C nuala(la AC ya CO cblrk”™an ucb-
rasb”an bo‘Hb, 3uyns aralasbrtac!an kns-
1811 payiio bo‘T3blInl ko ‘r3alackl. 8 nuala-
clan 08 ya 8E cblrk)lan ucbrasbuan bo*-
Hb, s0(8an aralasbtar IkkMatchbl kns-
{aHawsblT ko ‘rzalacH

3) C nmulacla4,3% C W3umywy, aralasbTta
bo‘Hb, kn3lalatb lecleburk eyleklka
bo3l ulMsa, 8 nnduxla 0,8% C Maralasb-
Ta uay(a kn3lallawb perlk bosM boYacH

4) C nusla 3a(bl(la PE eylekHk-laclebunl
cbl218Y4 yol8an boYsa, 8 nusa(a salbkla
KK cbl2184, eylekloic!-perHi cbirw yo-
Y

5) C mvula blrlarchbl kn3lallausb Tar-
Kar) boYsa, 8 nusla uolsbTanT§ IKKI-
latcbl kn3lallart3b Tarkar! bl3oblana/l



Terwr-n§lerocl yoiisbTasbl 3uyny bobléan asla-3ekT (30ain”a 10°C éam)
ny baroraiieacba 3oyiilllb bonl8ancla, savy|ita8t LUrLLsblart ko'ranur. Perrij,
3eTeriik, anslenk, per!k ya leéebunl.

a) Perrk (P) w8lero(1nln2 ala letlrcla8l saiils
erkTas! boYlb, bueniinaéa nglcro(1Juctaor rwcbréa
(O éan 0,006% 8acba) boYacH. Perrii lexwk tora
Nerwi1ar.

b) 3eTeniiY (8) lerwr bllan n8leroc!rnng KTryo-
Yiy bTkTas! (le11Ir karblcb), bu blnkTa Jucla sallls
boUrb, unT§ salllsHN blY=80 Ne TT2

Eslab (Jol1<;! c) Auzleutt (A) uglero<it gatTa lenurclafl sal-
114 enlT1a51 boy/1, nnéa m8lerocl 2,14% bolYacH.

(2) Perlk (P) lerrii blMan 3eTelllk Tayiia clomala-
néan bosl boY™an Texalwk aralasbta (eylexlol(l
aralasbra).

[VRVEY)

Yoiifa e) beéeburk (b) anslerl bllan seTeniiiiiuy’ Te-
xawk aralasbrasl bo‘Hb, bunéay aralasbTa cbo'yanw

3aplan”! N
1147°C <lagovsbléan bosl boYacH.

Tewlr-n8lero(l uoin$bralan

po‘la(lar (2,14% 8acba C) ya

cbo‘yanlar§a (2,14 Nan 6,67
8acba C) la$t/lanacH.

PoYaHar ya ou cbo‘yanlatTt2 [ercT-3eterLlk cMa8ratta518a Tuyofy,
(asnllanacH. Yarirasi8a ko‘ra u§leroclll poYallar kon3(ruk3ton, asbob3orHk

MoYallal™MTlaxbl«nla2™aélaré sblanlaélal o42*12[|§2°2 11211 — 18MK



2.4. Kon$(ruk$ion pola(lar ya nlarnw§ swfawsM

MasblnasorHMa TtasbTtalarnt§ clelal-
lan ya konslrukslyalanw layyorlasb ucbun
Kenu koYatita 15bbHlacki8an poYallar kon-
8<rukston poYaOar VeyHacll

8Halll pol-lal7lar uanéay TtassacMa 15bEMM5bBa uyarab A, B ya C
8urublar8a ajrallac/l.

Barcba Survblar<la 1-4 rasatH poYalar saymaycllgan (kp) - Incb (3p)
yayanTtiinch (p3) ulllb layyorlanacH; 5-6 rauatllian yantlnch (p3) ya Hrcb

(3p) poYaliar bolacH.

Me’yorlanac)!8an ko‘r3a(k!cMan8a uarab bar vays! Survblarc)a8l polal
Fnyl«l1a8l1011alar8a (kaleSonyalar§a) boYracll:
A 8urnb -1,2,3 - loHalar;
B $urvb - 1,2 - 1(Hralar;
C surmb - 1,2,3, 4,5,6 - (oMalal

M e’yorlanali18an ko‘r$allicblar:

A 8urub
blnncbl 101& - 0y,6;
KkTCbl 1015a- ay,5, a|re; ucbincbl FO{a- ay,5, a;280];

B §urub
btncbl KJra (%) - 8, Mn, 51, 8, P, A3, N.
>kkTCcNe 101(a (%) - C, Mn, 51, 8, P, A3, N. Cr, N1, Cun



C ~urnb
binncbl 1<mMa- KiwyoYly larkiblya oy,5, O[rE
rkktcbl liHMa- U TycTy larkiblya oy,8, OwgOr!
ucbincbl KO —xiryoYly larklblya (T¥5, O1%0m K8 + 20°C;
Ne‘rincbllcMia - klwyoYly larlablya oy,5, a*Ou K8 -20°C;
besblncbl luia- knnycTy larklblya 0 Y5,0/r®,01, K8-20°C, K8 e3kir§anéan
KeyT;
oLIi/ncbI HOl&- KwyoY1ly lark]blya Oy,8, 07,01, K8 e5k!rsanclan KeyLLl.

A enrvb - oclalclaél 3réiiH poYalar, Kluw-
yoYly darklbl awuknraséan Ttexawk
x033alan bo‘ytoba yelkarlb benblb Bu
8Survb poqal7lan 81 barfan ya 0, 1, 2, 3,
4,5, 6 rasgatlan blMan TarkalanacH. Ka-
#aT fancba Kaiia bo“133, poHalnT§ Tn3-
labkaTHS§1 3buncba yuuon boYacH

ToWwii be™Ma3b ncbun Tarkawng oxt8a K&
(ar/lb ragarw s0°sblaH (blrtcbl KHMa ko‘rsaHlL-
TaycM). Masalan, 813p32. Ok3Msblaniinsb nsnMAT
Ko ‘rsaluycbl Téek3 bllan warka rauarn» orasl/a O
bar/1 bo‘Hsbl TMTKT, K Tar8anel3wn§ rwsclon
Ko ‘pH8ILL bikHracH. Ma3zalan, 8150p3.



B ya C gurublar poYallanc'a saynos bolcla bo3ir b/lan 13bloy bensb
bawga lerruk Bbloy bensb (T e *yoHasb, loblasb ya bo‘3baiisb) TM TKT.

2.5.1181ero(1M mralll akbob3orHk poYaHan

D§lerocd L 3la(H asbob3orMk poYaslan 14 bar/1 (u8lerocll) ya bu
barlan keyT kelnycbl rauar/lar (7, 8, 9...13) bflan Tarkalanach,
radarlar wdero<l lownT o‘rlan bl vlmsbhcla™ o‘r(acka
nnaflonw ko'rsaCacll. Yuuon 5)al/ podallarcla rasatlar keMan A barii
uo‘yHacH, Tasalan, LU2A-1.2 %C, 7T 8yaP.

Max3u3 TaszacHar”a T o “Yallan8an m8leroclLl poYa(lar8a ayloTal poYal ya
Hs* poYallar Klracl|.

Aylortal poYallar§a keslb c3bloy bensb o3on. Kes)b Bbloy bensbT
o3onlasblTt3b mcbmn po*lal8 ollt8m$;url>Ao‘L>03bln, 3elen, lellwr, kably
Lo“3bllac/1.

PoYalnt§ 3blarplanuycbanr§| nnt§ kiryoYl larklbi8a wboyaiila
bo@4s boYacH: poqal7la v8lerocl sancba Ko‘p boYsa, u 3buncba yoton
3blarplanac/l. Kretwy nHAck>nnT8 Ko‘payBbl 3MarplannycbanHg1uw,
aywssa, cbo‘rlb 3blatplasbcla, yotoblasbiiracH. 8bu 3ababH 30yuuKyT
3b(atplasb, ayTs3a, fallla cbo'ab 3blatplasb ucbun 13bhiilacli8n po‘-
lallarcla w8leroc! bflan kreTwynT§ nwgon kataylrl8an boYacH (ko‘pl
b/1an 0,08%).

25, 30, 40, 45, 50 TarkaH poYa/latT§ plasiikHe pasl (5=23-14 ya
Y=50-40 %) boY™an bolclaTn3labkatl1§l yuson boYacH (oy = 460 - 640
MPa).

10, 15, 20, 25, 30, 35, 40, 45, 50 TarkaH poYalar kaHbrlanSan,
3oymalayll cbo‘r/i8an ya an  oYcbarH 3Hr/lar boléa bat BbhllkcH.
Parcbalasb malugslcla Tv3labkaTHSL ollacH, lekTt plasHkHS1 pasayac/l.

1 18lerd/ T a3bob3orHk poYallan larkxbkla 0,7 - 1,5% w8leroc! boYacH.



OclU ga silalll poMaHar annH3b kons(ruksiya:an, arwa-
y luralar ya Ta8bwalarnw8 Tubl T boYTa”an clebllanw

(ayyoHasb wucbun Esblalllacl; wular proka(: 1o‘Swilar,
O 8byellerlar, cbblylar, burcbakllar, HeHar, unynHar ya
bo8bualar boHiia ye*karlb berHaik

w\leroclH 5S1ralll poYalar Tallen pecblanéa yokl eleklr pecblanéa
Sylantirlb oHmacH;, wlar ok31(1$121anltéb wsulua warab 1Tcb  yok(
Haynayclhan boYBbl TUTKT. bBidalll poYalaraa w8leroénln§ ruwiuéon
cbe8aralan HQr, olLIn*»™ulnt nitséon 0,04% 8a ya losrorwng riuséon
0,04% 8a saéar KaTayiirfean bo4acH.

1]81erocllM 3lialH poYallar 5, 08, 08kp (barfar «saynmaycltan poYab)
geMan Ta’'moT bHcHracH). 10, 20, ... 45 ya bokaro rasarlar bllan
Tarkalana<rl, wlar wn8leroclmr{» [012bl yuréan bir nlvsblancla8l o'Macba
NNsioTH Ko‘raala(ll.
n8leroé nlsackT aws bo4™an poYallartn§ (08, 10, 15, 20) TmslabkatH{;1
T3balan pas* (03%330-420 MPa) ya plazl|k1181 ymsion (5=25-32% ya Y'=55-
60%) boYacH. Bunéay poYalar yaxsbl payyanclanacll batéa 3blatplanacH.

OHT8M8urll aytOTa! poYalar larkblkla olHn8u8wM (0,15 - 0,3%
8acba) ya o3tOr mHA<lon ko‘p (0,05 - 0,15% 8acba) boYacH. Tarklbléa
oKT818url bllan Moslor TL/Ton ko‘pHSL 3ababl1 ayloTtal poYallar8a ke3lb
15bloy bensb 030n boulb, bunéa 51 ]ucla 3l#dM cbisacH. AytOTal poYalar
A barii ya rauarr/lar blMan TarkalanacH, rauatlar w8lero<itng (wrnT§
yuréan blir nlvsblncka8l rws/lont ko‘rzalac], Tasalan, Al2, A20 ya b.
PoYal (arklbklaTar§anels niia/lon ko‘p boU8anéa poYal Tarka5lea O barfd
HAo*$bllacH- AT.OC.
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Aylotal po‘lal boMar, 8Saykalar, yTitar ya bokarblar layyorlasb
ncbun 1$bla(Ma(]]. MuslabkatH8T! o3bln3b Tauza<lkla 3oyusalayT cbo‘-
recl, nalya<la vlar puxlalana<i. Masalan, A20 pol-laVlno,q Tn5labkatlk
cbenaras! 460-610 MPa clan 620 - 800 MPa 8a uaéar ollacll Tarklbkla
0,20% 8acba 8 boY8an aylowal poYallar Tus(abkatloycbl 5lancla n”kroi
T IAéon vyanacla ko‘plan esa $llMalrtl yaxsblloycbl 5iMaHcla 13bla(HacH.
(3o‘r§‘o5binH ay!owal poYdalar (Pb=0,08 - 0,15%) A814, A840 ya bokaro
Xarrifa TarkalanacH, rauawlar esa lol2rn§ ywritan bir nlusblan blsobliia®
v§lerocl TK}Monw ko‘rSalacH 8elenlaylotal: poYallaréaTarkawng oxT§a
E barfl uo'ylacH, Tasalan 5E.

PoYalllan layyorlar{>an Hslar usy!cla8l Tarkalarcla cbluarfacH: 12K, 15K,
16K, 18K, 20K, 22K; ularcla v8lero<l nmuéon 0,08 clan 0,28% 8acba
botacH

Bk sioHpiia sny1b ncbun, (ayTa3a, an3por! Tasbtasorll *ida) 1$blallla-
cH8an n8leroclll poYallar Mo2nT§ yuréan bir nlnsblan bl3obkk” n8leroc!
rwyéonw Ko ‘rsala<ll8an rasat ya b barA bllan Tarkalanacll, Tazalan 151,
40b.

2.6. Kornwyabar/losb poYalar

MelallarTn§ (Ll TubH blMan kHNycTy yolii elek(r-k1T-
yoYly o‘raro la‘$lrla$bmnyl na”uasYa yenurllsbl korrouya
JeyHacH.

B1r]IrH1(8oTo8en) (urllsbH yoii5bralarntg korro2lyabarcloSbli§l en§ Kaiia
boYacH. A”ar poYalnt§ (urllisbl bir _pml boYwasa (Selero8en), n bolia
MWwH3bTnN§ alobkla lasbki elLlYcblMan-Ierrk, aslenk, karblhiar eKkii-M TyCcmy
polerwall LlrHcba boY8aw 3ababll 8alyaTk 3uiiHklar bos3/1 sllisbl ya
Korro2lyalawsbiu Kekwb cbluansbl T TKT.



Po*lallarcla bir ~n3H (urllsb bosl allisb mucbyn nlarSa a —3obat ken8ay-
vraclan ya lernitn § bir*n3H sallly eniinasbl yura8a kelllracrzan elewenllar (Cr,
81, Mo, V/, V ya b.) yokly-3oball Ken8ayiracli8an ya an3lenknT8 b« n3H sallla
eniinasbl bosl sMackan elewenllar (N1, Mn) Lo'3blsb 1021T.

Po*lalnT§ korro2lyabarclosbll§1M1 03bT3b ncbun po‘la(3Méa a3o3ly Te-
1511 blMan puxia bo§*lan8an ya Te(allw alrol-Tublila‘3Tclan 3aulay<]i8an blToya
parc'alan boslM alaéwan elewenllar blan e§iriasb 10217.

TeksblTb ncbun 3ayolar

=

CroHsbTaclebTTa8a aylllacH? 0 o13bTalaTT 8§ sanéay lurlan bor?
. TeTk-u§lerocl112101 uanéay (asnlllanacH?
. Tertr-u8lerocl cHa8ratTa51éa8! a303ly nusla ya cbiriafarw aysb
benn§.
. Pe-PeaC iiriiTnw § Mara ya larklbly 1a3bki1 emycblanTt ayHb benns.
. 3oyHH"anéa Pe-Pe3C siolisbTalarnt§ mrHTaslsanéay sbakHanmacH?
. Terwr-m8lerocIHriawwn® yolisbtalan uanclay 1astHanacl1?
. 18lero<iH 31bIH a3bob3orHk po‘lallan saniiay 1a3tHanacl1?
. KoTwyabaréosb po‘la/ar! sanéay lasnlilonacll?

w N

0 ~NO O~



3. PO'bATCA TEKM1K18LU.0Y BELU8H

Po‘lalar8a (ernuk 13bloy bensbnw” ynyk!agl nsnHan way-
Nwii: yntsbaiisb, Te ’yorlasb (nortallasH), loblasb ya bo‘3ballsb.
Cwyiclansbbu nsvHar bian {awsbanir.

3.1. Ywutsbaliisb (urlan

Po‘bl T {ara o‘r8ansblan(lan ynuyon barora®acba uV.-
cHnb, 30‘n8ra 3ekw 3oyll3b (oclalcla, pecb bHan blir8a)
ynt3iba”3b rieylMacH.

N

3eKT 30yk/18ancla poHaMar MaraYly ya Mwltayly Tyoranal8ayayT
kelacH. YutsbaH3béan KeyT yura8a kelSan uwlralar leiur-3etenfll
clMa8ratraslcla ko ‘raallluan. Yursbal:/18anclan keyT podalnT§
Halllal18! ya pux'al1§l pasayacl, plasiikHE1 osbacH.

|  YocMa

T g L I Po-N™MTPMTIPYYVY A A - Ba(Pan

Ywn3sbainsbiian ko ‘rlan8an a3o$ly TayzacHar: poYalr sayla
kn3laHasH (Bonalant Taypalasb), k;bkl 20‘nuBblanT yo'Loiisb,
HAalLluM81w pasay*T3b ya 13blanuycbanH|>T1 yax3b/lasb.

Ko‘p boHarita yntabaH3b lerrwk 3bloy bensb b/lan layyorlasb
blsoblanack. (Juytalar, pokoykalar, prokal! yursbarflacH (tasalan, y Tk
umyTalari yutsbaiisb) oxk8§1 (enrnk 13bloy saralacl.

1-lurya 2-1vr yut3sbaiisb boYacH. 1- vr ynt3ballsbita olckn§l B3bloy
bensbéa payc)o boY8an ro‘nuisblar Li3tan yok] balaToT yo‘uplac!l: bu
ynT3balisb Marao'r*ansblan b/lan bo§4k} eTas.



17-raxT. YwTkalsH (urlarii

HTWL(.n ynT3baisb. InSerlanuan po*la( yuytalar clenclnl Mkyablyat
KaTayHn3b vcbun yntsbalisbung sbu 1nnSa éucbor arHnacll. Me(all 1100-

1200°C barora(@acHa Y12cItlacll Chunk! sbunéa po*la alobkla ba]tlannt§
KITyoyly larkibinl bir xLUasblT3b ncbun rarur bo‘18an clLLwya Jarayonlan

Crrcimsb 100-150 8racl/zoal {eriik bllan atalS8a osblirTlacH, slrcKnSb
baroraiiéa lumb 1unsb yaum po‘laltn§ larklbi8a ya uuyTawn” tas5a518a
bo§‘Tx bo*1a1 OiilLlwon yut3baii3béan key T po*lal 3ekw soylll bls

BI”n3H ullisbéa baclclan {asbuan mrov 1uiib (Mn3b Tau3saliga wuyolly
eTas3, ak3 bolcla Jarayonnt§ wnmtclorll8l katayacll ya elekir emer8lya
(yonH8Y) oriiucba 3arflamacH. Yutsballsb Karoraiw osbinsb {wib 1unsb
yaainT o3bln3b8a varaSancla ko‘pros 3atara berackl 01Vn2ion yuT3baisMa
3HM baroratOa LLI/b 11nsb yaub bir necba 30atOan by necba o‘n 30al§acba
gayoT elisbl TM TKT (bM3b yauiiw blsoblata8ancla). Jarayonnlng TucMaiiw

baroralw o3blnsb bllan L{3uarit3ab TUTKT.

B rsll yllingarnlan keyT po‘laly Tk éonaH bo“lad/ n keyTcbaHkK bo-
317 blMan Bbloy bensbiia yok! oéakOa™ 1o‘Huy ynT3baiisb bllan Tayclalarnacll.



Pas* baroraMa ywuwbaisb. AS8ar uaynoy bobla Texawk I13bloy
ber/1™an”an keyT poYa(wn§ MuwHsbl yax3bl boYs3a ya sayla kr)3lallasb8a
bo)al yolTasa, lMasal 1cbkl ro‘nA3bw yo'sonsb lalab a/lwsa, n bolcla poYal
A5| cbl21§Uc)an pasl baroraia Li2cirljacll C/rc/insb 100-150 §racl/SoallerHxk
bflan atal§a osblrflacll, 3bu baroralla 1uitb Llnl§anclan keyT bayoiia

30yJ1/H.

Yut3sbaH3b baroraMa 1uiib LLIN3b yasit bir tOnna ynyTtaga 0,5-1,0 30aliu
(asbkJ1 elacH. n8lerocll ya le§lrlan8an poYallar ke313b, b 03T o3iicla ya bosbsa
yoUYlar bflan 13bloy bensbWan olc!Tt pa3* barora(<layuT3balllac/l. Pa3l barorav)a
yntsbaiisMa A2873b 1e2lBl ya aywusa, 30yLL3b 1erl181 kioblkros bo‘Hsbl
Kerak, sbuniia yan§1 xcbk! lerrwk 20‘nsisblar yura8a keltay<H.

KeknslallasH yo‘H bJlan ynt3skaH3b (lelortablyalan8an tela!l yok|
uoinsbta8a letuk 13bloy bensb<lan ]boral bo‘Hb, reknsla]lawsb a3osly
3arayon blsoblanacH. TeT/1k rcbloy ben3sbtn§ bu 1un ko'pTcba 3oynalayt
(lelorTalslyalasbclan key T sioYlan/la<H.

1Yaklyop - plasiik cleii>rral5lyalawsbl Lrayl Telalltn§ LLU2/U3bl ya
x033alan o'rgarac/l, yura gallanHd puxblanacl.

Plask (lelortalslyalawsb nalyaslcla kn3lall pan“ara burflacH, Te(all
(lonalan clelorta{3lyalana<H ya wwayyan yo‘nalisb Obl 1, clellortalslyala-
w3b”a sanar <lona len8 o‘aH 3baklcla boYacH, clelMortal5lyalan8an<lan keyT
51hanl5b lek1sMklan bo'yioba 3/1°3M nalyaskla clonalar la’sir e(ayol8an
kucblar yo‘nalasbl(la cbo‘r/lacH ya lolaH lurllsb(lek51vra) bo3/T wlacH.

Oelortalslya uancba kucbH boYsa, gona sbuncba ko‘p cbo‘rflacH ya
80-90% c)elortal5lyalanj»ancla (lonalaTT§ cbe8aralan yaxsbl ko‘nntay<H.
Bun8a 3abab 3buk|, clelortalslyalanlsb nalyasula icbkl 20‘nsalsblar payWo
boYacH, kn3lall paxarta bwurflacH, clona o‘Ma Y3TnT8 13blanuycban§l
cbekka al13Tlarnt8 13blannyYcbanHS8uwa yaublasbacH.



Mwnayyan TeraHéa plasHk clelortal5lyalawsbela{p 3H”3b kn3(aH
bo'yioba ko'cblsblar nalyasicla 3oc/Ir boYacH. bekT plasHk cklorTalslya-
lawsb Te(allclan yan§| ko‘cblsblartn§ payéo bo4lsbl ya n>‘plawsbl§a oHb
kelac!|. Oelortal5lyalanTta8an Te(allc!a ko'cblsblar 2lcblM8l 1 372 «la 106-
10® wlasbkl elacH, <lelortal3lyalan8anclan keyT xuéc/l 3bu Te[allclan 1572
cla 10101012 §a elacH. Oelortalslyalan8an Telallcla ko‘cbl3blaTT§ HO‘pla-
wsbl nlarnTt§ krizlall boUlb barakalart3blT salytlasHllrac/l ya 3ekblasb-
Hracll bu e3a, o‘r naybaHéa, TelallnTt§ clelortal5lyalatsb8a sarsblHk
Ko‘r3aHsbl8a, ya’w nnt§ pux(alawsM8ga sabab boYacH.

OelonnalslyalanTta8an Telal§a T3balan clelortalslyalanSan Telal-
nT§ ener§lya 2axlrasl ko‘p boYacH ya Tuyoranalsl?, ZlertocMnanMk
besaror bolaMa boYacH. Buniiay Tedallcla ballo, xona baroraHéa bat uT
yanaiia besaror bolalS8a oHb kelacH8an Jarayonlar o‘r-o‘2iclan 3ocHr
boUiisbl Tu Tk T. Auar, cle(brra(3lyalan2an Telall s”cHrlM3a, bu Jara-
yoblaréa lerH81 oMacH. Orroy sawHN3b (lenw ncbun 300-400°C) kn3lall
panjaraclay| blwH3MarT yo‘solac/l, lekT nMkroiwMsb o‘28ansb3l2
folacll, clonmalar ayyaly(clek cbo‘rH8an boYacH. Buncla puxlallk cp3Tan
pasayacH, plasHkHk esa ofacH. Bunéay Bsbloy bensb say*ansb yokl
oUclnsb éeyMacH.

Harora! yanaéa koYanl8ancla atO T1aTT§ barakalcHanHgl oMacH ya
cbo'rH”an clonalar oraslcla yan8l 2arralar ko‘plab bos/1 boYacH ya o'sacH,
ular len§ o‘sH ro'ns~sblaréan boH boYacH. Yan8l <lonalaTtT§ ranalan
kn3lall paryaralar en§ ko‘p burfacH, erkT ener§lyawn§ claralasl ynsaon,
lertoc/Inarwk JlHalclan en§ besaror slstlarcla payiio boYacH. Yan§l
clonalar esla, cbo‘2H8an clonalar loYily yo‘saol~mn8a saéar o‘sa<H. Bu
bocH3a rekrblaHawsb (blrlaTtcbl) ckyllacH.

KeknlUWMatwuxH 31§ 1sb (cHLW won)]arayow bo4lb, nolekls kecbacH,
aynT clonalar olclfnrosn, bo3sbsalan keyTros payéo boYacH ya o ‘3acH.
KeknswWaTtsMan keyT Telall yan§llen§ osUl clonalarclan lboral bo4lb
folacH. Yanaiia ynsion barorallla a'rcHnsb yl§‘Ta reknslallawsbT§ ay]
oHs3blga, ya’'t aynT reknslallan8an éonalaTtw§ bosbua Tayéaros,
éonalar bl3obl8a 0”3bl ~a oHb kela<H. C/~rcHnsb baroraH sancba ynsion
boUsa, yl8‘Ta reknsllMarsb 3buncba sblcMalll kelacH, cbunk) barora!
Ko*‘lar|H3b| bllan 37§ IsbJarayonlan lerros boracH ya y Tk éonaH Telall
bo3/1 boUlsbl ncbun sbaro/l yaralac!l.




Y18‘wa reknsraHawsb Kaw nolek13 kelacH ya ataMa 13bloy be-
n3bcla8l rekns&Mawsb LW"a3blgan ancba ol bosblanack

Kekn5(allan8an clonant§ oYcbanH TelallnT§ xo033alanSa kucblA
(a’stl"elacll Maycla c)onall poYallarcla puxlaHk b/lan plaslikHk en§ yaxsbl
bo'H3bl kuralllacr]. Kekn3slallan8an clonawn§ kalla-k1cblkH§18a reknslal-
Hralsion yuTt3baiisb baroraH ]JarayonnT§ TtucMaii, oMiclan <lelortal-
5lyalasb clara]abl ya Telalw'n§ kiTyoY1ly larklbl 1a’s]r ko‘rsalacll. Y uT-
3baii3b baroraH sancbayuson yalarayon urosros ~3yow elacH8an bo4sa,
rekn3{allan8an clonanTt§ oYcbanl sbuncba kaHa boYacH.

Oelorrattyawin§ knHk clarajablcla (3-15%) yutsbaH3béan keyT
(lonanT§ oYcbarrn ke3kT KallalasbacH ya bo3sblan®Ucb clonant§ oYcba-
wj(1an bir necba Ta/la kaMa boY13bl T¥ TKT. 8bu 3ababH clelorTalslya
(lara]alan krcblk boYisbl8a yo4 so'ytasHK kerak. KrMk clelorral5lya
(iyta( Telallpa bo™Hsa boYacH. 11tmuTan, éelortalslyalarsb clara]asl
Hancba kalla boY3a, reknslallan8an clonawng oYcbat!an 3buncba kioblk
boYacH. Bun8a 3abab 3buk], clelortalslya clara]ast orHsbl b/lan keyT§t
reknslallawsbcla rarralar bos/1 blYHsb terf1st n'att§ 0‘513b (erlA8lclan
Kalla boYacH.

3.2. ToHa yut3sballb

ToYa ynTtsbaiisbita eyleklolcMan olcHn81 poYal A83 cblirl§Yclan
30-50°C yuson barora¥Ya slrcHnlacll, 3bu baroralcla 1oYa Hi218uncba 4llb
LLinlacH ya 3eKT 30ykHacH. Bu bolc)a lerrii perHLL LUrLLI3bI AlrcHn18ancla
anslewlll iral3b”a aylanacll, 30‘nSra 3ekT 3o0ylLl18ancla saylaclan *eTl
ya perlLLI”a aylanacH. ToYa sayla kn3lallat3b 3ocHr boYacH.

ATtaMa aiicHn3b terMst ocla(cla 100 Srac!/50al 8a yaaT boYacH, 3bu
baroralla 1vHb LLN3b yasH e3a 1 1ulrcHnlacH@an Te(al§a 0,5 clan 1 30al-
§acba boYacH. A83 nusi*a 1epasila a'rcHn3b baroraHT baclclan la$bsan
03blwb ynbonsb auslenk clonalatT§ o‘313bl§a oHb kelacll, bu e3a po‘-
lalwn§ xo33alanru yotoblasbiiracH. 8ekT 30ylL3b anzlernlnt§ parcba-
latsblw la’tTlasbl kerak. be8erlan8an poYalar m8leroclll poYallarSa
(150-200 8racl/30al) sara8anc'a ancba 3ekT (10-100 Sracl/50al) 3oykllacH



ToYa ynt3balsblan ko'rita (n(Mcan as<wy Taysalllar: Telal!8a
olcHn8L 13bloy bensMa (smy”~sb, UM Tb éelortablyablb, payyancrasb
ya lentuk 13bloy bensMa) payéo bo‘l8an wnwlsMa” nusasonlart
yo”~oii3b, Telallar8a ke3lb 13bloy bensMan obl T poYaiiH yntsbaHsb ya
icbki 20‘naisblarnt yo'uollsb.

3.3. Cbala yut3ibaHs3b

lro(erw|k yntsbaiisb. ArtalclayaulT ie]asb TaysacHéa ko'pTcba
1201erTTK yuT3baitisMan {oycblanfacH. Bwu bollla po‘lal uMTbIH,
| 30‘n8ra A éan 50-100°C pa3l barora™a yaéar ler koykHacH (ko‘pTcba|
bosbya pecb8a oYkarMacH). 8bu baroratOa po‘lal amsleml loYa
parcHalan8un8a uaéar (MHb LLiHacl, 3bmnéan KeyT bayoéa soyWMacH.
Ho21r8a yas”a 120(errrnk ynT3baiizb leSerlan8an poYalar ucbun
®ko‘p soYlawlacH, cbunki n]arayon TucllaiT sl5uarurachl.




3.4. Me’yoHasb (Korwalasb)

Eyleklolliclan okHns! poYa&w Asclan yuuon baroral§acha, eylek-|
[lemclclan key T 81 poYaiiin e3a A«éan 50-60°C ynsion baroral8acba s™rclinb,
|30 ‘n8ra Hayocla soyMsb T e "yorlasb (nortaHasb) «leb alalacl|. Me’yor-
|1asbcla poYal uayla kn3lallawb, sany13b yok! bol8‘alasbcla bo3l bo*18an
myTK Vonal 1nrLLsb yo ‘sola<fl.

0 ‘Nacba u8leroc/ll poYalar ncbun Te ’yorlasb loblasb ya yuson
|baroralcla bo'sbaiisb (yaxsbllasb) o‘rT8a soYlarlacH. Bunc)a nlatTt§
TexalW K xos33zalan pasayacH, lekT buyuntlaTtT§ c3elortalslyalarusbl
yoblasb(1a812a T3ba& T kaTayacH.

Hayoéa soyllkb nalyaslcla anslenk pa3l barora(larcla Ferrk-3eteTk
ralasbraszl8a parcbalanacH, Wetak, aralasbtanTt§ Ttayc)a rarralar8a
oYblsbl («H3persH") oflac.

Ko‘p wu8leroclll (eylek(okiaan KeyT§|)
poYalar sa((1aHS8M yo‘aol3b TausacH/a
T e "yoHanacrl.

Me’yorlasb ya KeyT yusion barorala (600-650°C) bo‘sbaiisb
1ko‘ptcba 1e§lrlan8an po‘lallannn§ LUxLU3bbl HO*6‘nlasb wcbun
ByuT3baH3b o‘rr§a so4lawlacH.

3.5. Tobla3sb n3nHan

Toblasbnw§ en§ wasbn! uvH poYaiinn§ iarkibl, clebllnT§ 3bakH ya
0‘lcbarlan8a bo§&‘la bolcla lanlamacl. PoUaMa wm§leroc! siancba ko‘p boUsa,
ba]nHy o ‘r§ansblar 3bu saéar kala, anslenkrung TaJicnskua aylatsbl sbuncba
pas! baroral/a 3ocr boYacH, clarrlar bo3/1 bo413b cbHLuol 3buncba Kalla bo'Hb,
BoyLLIsb m3nlMw 3bu saéar (Hasar-e’iibor blan (an'asb8a 10°§‘n kelach.



Jebl aancba Turakkab boUYsa, clelalnT2 keslriucla8l {arular sbuncba
KaHa, 3oyLlIsbéa payéo boYaéi8an !cbk! ro‘nsaisblar utywall 3bu saéar
Kalia boYacH.

BW»a yoyakMa (oblasb en§ ko‘p soYlawlacH. Muayyan barora(Sacba
A12clin18an clelalloblasb Tvbll18abollnlacll, bu yeréa u 10*1a50Y18uncba siolacH.
Bwn usu! mn8leroclll ya leSblan8an poYalaréan yasalSan ockHy 3baklLl ciklallar
ucbun soYlawlacH. 118leroclll poYalllan yasa”an, cHare*n 5 Tw clan ka«a
<lelallar 3uyéa, kioblklan Toyéa 3oykllacH. be8lrlanSan poYallar Toyéa
3oy/TMacll. 1cbkl ro'na”sblart kaTayiinsb Tassaclléa (le@@llar ba’ran loblasb
3unymsl§isa bolnsbéan 0181 TaUnT yas* bayoéa 3oyWMaéb ToblazbTn§ bu
w3l 3oyLUb (oblasb éey/lacH. 3oyllsbéa éelalwin§ baroraH kon3slruksion
poYalar ucbun Ao nua”aéan ya asbob3orHk poYalar ucbun A« nuslaéan
pasl8a 1u3bta3ll§l rarur. Bunéay toblasbéan Tan3aé éelallartTt2, ayTasa,
Tnslabkatlanuan éelallarnt§ tobk| 20‘nuiblanw ya 1ob lasblasbliw
ekataylnsbéll-.

1kk) nwb/l1éa (obla3bea F12é T 18an éebl éasHab 3nyéa M6 éan blr or
ynaon barorai§acba 30Y1/1aé1, 30‘n§ra leréa bosbsa Tubl ~a (Toy, selllrayok|
bayo TnblLI8a) oYkarlall, bu yeréa n 20°C 8acHa 30Y1lyék 1kkTcbl HOblasb
TublHéa, amsteTiimng Ttallens3”a aylat3bl bllan bo§Yis boYSan rcbla
ro‘risisblar katayaél. Bu wsul lark:bléa n8leroé| ko‘p poYaHanH ioblasbéa
fAoYtawiaél ya tobloycbl 13bcbinw§ yuson Ttalakall boYlsblw lalab elaé|,
cbunki éelalt 3uyéa LLAb LLIn3b Tuééaliw aniniasb ya rosMasb ancba s yT. Bu
«Tnééa! oéaléa]néa A139a boYalll ya 3-4 3ekunéru 1asbki allacH.



Bo$sicbl| lobla$bla a!2<[r/18n clelal baroraH My nuslaclan balanc)ros
(oclalcla 230-250°C) boY8an loblasb TublHcla 3oyK/lacH ya baroral bu(un
Kesnnia lek13lan{;un8a saitar 3bu Tnbkcla WHb (urfach]. Tunb 1unsb TucMaHita
Jucla vros boYTaslst kerak, ak3 bolcla auslenk beynk”a aylawsbl TUTKT.
8bun<lan keyT bayocla ur/fl-kes/1 soyllkb 10211, by yastOa amslen Tallensii™a
aylanacH. Bo5A1cbI loblasbclaba]rrny o ‘28ari3blar, 1ob lasblasblar ya Arxr payclo
bo'H3b xayl katayac/l. Tob lasblasb8a Toy/1 clelallar bayocla soyllkb yasuiia
1o'§‘nlanac/l. 1 )8lercéH poYalar ncbun bossicbH whblasb buyntwng c/areln
Ko‘pl bflan 10-12 Tw, le8lrlanSan poYalar wucbun e3a 20-30 T T 8acba
‘boY8ancla8ta wbla elllacH.

lrolernuk (oblasb bosstobll loblasb kabl oYkarHac/l, lekT (oblasb:
TublHcla THb 1mnsb yasH wrosros boYacH. Bunitay 1v/b 1vnsbcla ansleT(
120(erT|K parcbalawwb beynH bo3/1 uacH. Toblasb TublHéa (MHb 11n3b Trcklan
Msb clan yuson baroralga o ‘la 3oy/1/lgan am5len/inTy barsarorH§!8a bo§4ls
boYacH ya bar say3! poYal Tarkas! ucbun amslenkTn2 120lenrvk o‘r§ansb
cHa8raTTtaslclan artalanacH. Asosan le§lrlan8a poYa/lar 12otenTk HOblaracH.
Bosscbl ya 1201erTiK loblasbcla 30ykuycel Tubk 3kaHcla 3vymslanliul8an
Iurlar (Taszalan, 55% KI1*HO ya 45% blaT-HOr) yola 3uymalanHnl8an 13bsiorlar
(20% KaOH vya 80% KOH) 13bl{/lacH 13bsorlar ya 1mn2latT{;
'suymalantalan8a 5-10% 3uy A0°3bJ13a, soyMsb lerl181 ollacll.

0 ‘r-o‘2iclan bo‘sbaycHS8an s>1>b losblasbcla A'rc/Ir/"an cklalnT§ 13b
A3 71 3uy8a bo/lr/lacll ya i@ yall**>b lur/i§anclan keyT cblsanb olnacll.
Oelalnlng 3uy8a bollnlta8an s>5rucla§l 13BlHk blsobl8a buyntrnn§ 13b
A5 7)21ycH. 01213b baroraH x33™aHknw™ o ‘H3b ranblariya sarab awslanacrl.
clelalm 3uycla ler 3oyLL3sb yo4) b/lan keyT8! F213bl lo*xlal/l<l BoYbaH3b
yasHia (200-300°C éa) o‘i3b ran8lannT§ payc)o boYisbl8a lora (3aysal-
lan8an, 3/1Hslan8an) 3ulcla ok3lcllaTT§ ywupsa sallatlan yuraga kell3bl|
3abab boYacH. Ok3ic/lar aa/l1aTTT§ ranst unT§ aallnliil8a bo§4ist



TYwsbl ya xo55alanT o‘r8alTthb Tassa<H(la po‘lal8a
Ta4unT konbSenlralslyalarcla Tax3n3 so0'3bJlacl1”an ekTenlar
1e%lrlo\cM eleTenlar (ky/laci.

be§lrloychbl ekTenar uo*‘3b/18an poYaldar /eyManuan
p o “la(lar cky/lacH.

be§lrlanSan poYallarita le§irloychbl ekTenMar waylicla§l bolalarcla
boU|$bl TU TKT:

— erkT bolal<la (niA3 bllan so'ru'o3bT poYabla entaycii ya
Terall so‘3bflTalar larriclaerkTt bo'avla boYacH)

— karblcHar boHc3a (1§leroci§ayasT boU§an ko'p~Ta exkrnenilar
3eTentOa enycH yok) Tus(as/1 Sarbic)lar bos/1 wiac)!)

lertr bllan yok! bir-bln bMan bo3/1 u/18an T(ertelall bTtktalar boHg&a
(xo‘p§Ta teuirjoycht ekxTenlar Tnayyan konseniraistyaian<ia Tler Ta(enal
bTkTtalar bos/1 uflacH, 3bu 3ababll ular Ko'pTcba yuson le8lrlanan
poYaHariia ucbraycii)

ok3kHar ya sulllcHar boH(la (poYabii ok3lc!5121aniin5b mcbun 50'3bl-
laclipll barcba eleten(lar ok3sicMart yura8a kelllracH, (enwua sarauanc'a
0lin8n8nHSa ko ‘proa Yad'n boU8an ektenlar e3a sullichar bo3/1 sa/lacH)

lenircla8l erflta boHcla (clayny V2lmmla leniirclan chapéa ]Joylasb8an ele-
TenWar (enHrita en3sbl baTt, karblcHar bos/1 A'H3bl bat TnTkT, (eTblan
0 ‘n(»1aJoylasb8an elcten(lar e3a wlar b/lan Maga! salllenlTalar bo3/l s/lacH).

TeTbla enycl§an barcba ekTenar nnt§ allo(roplk sbakl o‘r§ansbla-
nwn§ Tay)u<l bo‘Isb baroraii oraH848a (wkryaHgo) 1a’3ir e@), ya’w A3 ya A4
nua<alan si]1(acu

Mar§anels, Wwkel ya bosbsa ekTeniAar y-3obawwn§ barora! oraH YW ken§ay-
iiracH, ya’w A4 nualat koYanb, A3 nus<aT pasayiiracH. y-3obaiia boYacl18an
SI0VisbTalar ans(eT(H soiisbTalar cky/lacH.

YoKrar, Tolbclen, xroT ya bosbsa ektenlar y-3obanT§ barora* ora-
1181111 lorayiiracH ya a-3obaw ken8ayiira<fl, ya’w A4 baroralt pasayiracl ya A3
w o3MracH. y-3obaiia boYa<W8an soitsbTalar lMerrkHk LoiisbTtalar cky/lacH.



E’ibot
boyt”

be/Arlan”an poYaHar yntsballlan (Tuyorana!) bo-
laHc1a81 Mwisbl®a ko‘ra 2llBblcla or~cba lerrk boYa-
<I8an eylexlcHclclan oicH§!1 po“lallarSa, per!k Mwr3bl§a e8a
bo‘18an eylekioid poYa(lar8a, (urlUsbl*a orHucba Okk/laT-
cbl) karblic)lar boYa(18an eylexicmclclan keyT@l poYallarSa,
(vrlisblfla 3uymsa erktaéan ayraHb cblssan blrlatchl Kar-
blcWar boYacH"an bleburkH po*‘lallar§a boYracH.

ATaHy~balan poYakii T e "yorlasb§an bolalclaglIlw-
M3bla ko‘ra laswsasb Tubl T blsoblanacH. 1181eroii ya le-
8irioycb| eleten(larwn§ nmx”~on”a uarab, le§lrlanan
poYaHarw yuny”a” 51nMar8a aJraHsb TM TKT: le§lrlanan
lerrin turllsbl8a eS8a boY”an leTll poYa(lar; perll lurb
M3bl*a e8a boY8an perlU poYalar; Talfens/1 AwH3bl™a
e8a boY8an Tallens3kll poYalar; amsiink nwH3bl*a e8a
boY8an an3leTll poYalar. Bunéan lasbsan, lernl- perllH,
yanT am3(enkH ya bokaro podalar baTt bo4isbl TUTKT.

Yar|[a3i™a ko‘ra poYalar (Ljykiast 8urublar8§a blr-

ma3HHracl T
Tasbtalar H/laHant layyorlasb8a woY]allanSan korm-
51rvk3lon poYaWar;

* kesmychbl, oYcbasb asboblan, 3blatploycbl ya bo3bua a3-
boblar layyorlasb vcbun t3blaHiacl8an asbob3orbk po‘-
1aHanm;

~ aloblcla xo33al poYal ya soH3bTalar.



PoUalar <layla( $lan<)arMariui
bkob”a oHb Tarkalana(H. Har saybl
lerrloycl|]  elewen(  barl  bflan
bel§Hana(H:

M
. ToHbckn )

Vod<(la
$asian”!

Kon!>(rvk$ion po‘la(lar Tarkalanclag: éasHabku rauatlar
u§lero<l Tloi21Mn§ ywréan bir miln$Man biSoblciagl o ‘riacba
nHW/lonw ko'r3ablb HarMaritan keyT§! rasarlar le§irioychbl
eleten(nws§ o‘rlacba T»](lonnt ko ‘ratacH

A¥»ar eleTen*nT8 nuuiion 1 % KaT yokl nn8a *en§ boYsa,
n boMa rauaTt boUTtaycH.

Ynsaon 3MaH poYa(larcla be!8TT8 oxr<la A bard Llracll Ma$alan,
lark|bicla 0,28 - 0,35% C,0,8- 1,1 % Cr,0,9- 1,2% Mn, 0,8- 1,2% 81 bo‘18an
poYa! 30XbCA 1ar2iaa belellanacH.



Murakkab 1e81lrlan8an asbobxorlMk poYaHanw warkala$K kon$lruk$ton
poYaMarw warkalasbc)an blnnuncba lara aflacH. Maba)an, X12M poYau
larkbiic)a 1,45 - 1,70% C, 11 - 12,5% Cr, 0,5 - 0,8% Mo boYacH. 3bankIl
pocl5blpwklar yasabl~an poYallar 8b barii bllan, leskesar poYalar P barii
bMan bel8MManacH.

be8§lrlan8an po‘la(lar8a (erniik 1$Moy bensb



be§lrlan8an poYaMarrun® 3oyi3b
(erH8§t 1alab eMacl”an Texall K X033a-
lar8a bo8Yia boYacH, lekTt w8leroclll
poYa()atT§ 30y13b {erHg"a saraSan-
claéoHno ancba pa3sl boYacH.

n8leroclll poYa(w bo'sbaHsbiia
30y13b 1e2H8INT§ aHarwyali yo‘s, lekTt
le81rlanSan poYa&wu bo'sballsbla Te-
XaTK xo3%alan8a, ayTta3a, rarbly so-
yusbsiosH{PEa kala 1a’3lr e*acH. Bun-
éan lasbsan, leS8klan8an poYallarw
‘bo'sbaH3b wu8leroclll poYaln bo‘3ba-
n3b”a saraSanc)a ancba yuson baro-
ralcla oHb borHackl, cbunki ko‘p8Ta
te8irioycbl ektenWar soplan8an po‘-
lallarm A'vHN3bck pux(al|8iMt pasay-
iinsb JarayonlanT ywson barorallar
3obasi8a 3 iacl, ya’w poYaNeT§ bo*-
3baiizb”a sarsbl 1ur§'mnHgT! osblracH

20 40 60 80

Bo'sballsb barorau, °C

18-raxT. Toblan“an poYalll
bo'xkaYalta gulM'wh"™T o'warblru
1-mlero(1Mpo 1a(;2-kaT 1e¥dlrlaren
po Yax; 3-Ko p 1e¥dlrlar¥an (lerkeHar)
po Y.

KTyoY 1y lerrwk 13bloy bensbéan poYal buywwlar 31riint§ 1o'y1T3b

xu3m3lyailéa le§lrloycbl eletenllar kalla ta’3ir ko‘rsalacH wasalan, 3etelll-
lasbcla 1e8lrloycbl eletenllar n8leroc!wng 3lAlcla8l konselll rayas”a, uwng
fallarlar icbl@ *as3ltlawsbl8a, karblii Carant§ rrdaclon8a ya 1assit-
lawsbl8a (a’51r e(acH.

be8irioycbl eletenllar sTHnl18an<)a poYalllT§ wu8leroc)5121awsb
Jarayolwu8§a Jnéa kucbll 1a’sir etac)t. Ba'21 eletenllar (KreTwy, alwwTy ya
b.k.) poYalwn§ wuSterocisiriawsb8a Toy L ww osblrackK, ba’rMan’ (xroT,
Tar*aneli ya b.) e3a, ak3Tcba, katayiracH.

TeTHk 13bloy bensbga le§lrlanSan poYalarwng ko‘p Tarkalancla,
u8leroc!H poYalariia éeyarH kurallltaycl”™an nussonlar ucbraycll. Eng ko‘p
ucbraycH8an nuszonlar fokenlar, bo'sbaiisb, To'TIMkK, 3bllerston 3HH3b,
KarblcLLl Hkyal3lya ya bokarolarclAr.



Plokenlar lark|blcla xrow boY8an (xrotH, xroT-wkelll, xroTt-Ttar8a-
nelsH ya b.k.) poYalariia en& ko‘p ucbraycH. Har sanitay garr kabl fHokenlar
baT poYalnT§ Texaw K xo33alanw Jucla ko‘paylTb yuboracll. PoYal uancba
pux(a boY3a. Mokenlar 3buncba xayAl boYacH. Plokenlar yura8a kelsblnTy
3ababl poYal larklbic)a ko ‘p nitugoriia (0,0008% clan KO “p) yoioroct borM8icH.

Plokenlar bol{;‘alan8an yok! prokalka allngan po4al250-20°C baroraHar
oraH§Y(1a lex 3oykM~anéa payclo boYacH. PoYal 250°C yuson baroralla ler
3oyM1"an”a yoc)orocl fiallly enlta<lan agallb cblul5b8a nl8urraycl ya lcbkd
20‘nA13b payiio allacH, nalyaiia c)arrlar (Aokenlar) bo3M boYacH. A8ar poYa(
3eKT 30YKH3a, yoiioroct poYa(clan a]ralb cblul5b8a nl8uracH ya HAokenlar bos/
boYraycH.

Plokenlar uuyTa poYalcla katclan-kat bollarcla yura8a kela<ll, cbunkl
UnyTta Telall §‘oyak boUlll, yoc)oroclrn|» poYa(clan ajrallb cbl”3bbl
o3onksbiiracH.

Plokenlar bol§‘alasb yok! prokalka ulldb yo‘H b/flan poYalwn§
oUcbatbl kwobrayiinsb oruall yo'soHblr Buncla clarrlar payyancllarmb
kelacH. Plokenlar 25 T 7 <lan Kicblk kesltlarc!a SleyarH ucbraraycrll.



BO‘WWATI15H

Bo'xkaHxH ToTLPA cleuyancla, bo'sbaH3b yaslc)a poYa(wn@ rarbly
AOYu3bsoaHG' Ke3kT pasay!sbl {usbunlacH. BoYbaH3b T o ‘nH@TN)8 1kK! X1
1vn bor: sayrTta3 bo'sbaiisb T0 ‘n M8, ya’t barcba poYalar/la 250 - 350°C
baroraHar oraH"4/1a kural/lac8an 11ur To'TTH K ya siayXar bo'sbaH3b T0'TM81,
ya’'t Taua! 1e§]rlan8an poYalar/la 450-600°C barorallar oraH§‘I<la
kuralllacMgan 11 1nrto‘nHK(18-rasT).

| LLiclaél bo'sballsb To '«||81 30yllsb lerl1818a
bo§‘Ma cTas ya anyiclas! 3abablar: uplclia an3(ew(nws§
Taller>51(8a aylatsbl batcla bo‘3ba(i3b yasalita Tallen-
51(Tn§ bir 1exl5 eta3, balkl no(ek|5 parcbalaT3bl
(urayK yur beracH.

Il (urcla8l bo'sbaH3b To0 ‘nM81, ko‘pTcba, xroT

AO'3blb 1le§lrlan8an, bo'sbaH3b yasa”a $ekT 30ylllla-

/ poYallarcla payclo boYacH. Oaylar bo'sbaH3b

IT (urclas: T0 ‘nH818a clonalar cbekkalanc'a karblc!larT§ ryrallb

bo‘sbansb cblaisbl ya clonalar cbekkalancla MoSrornt§ ko ‘pay!sbl
3abab boYacH.

1 Iurcla8l bo'sbaH3b T 0 ‘rlU8IT bo'sbaH3b yasiMa poMaiiii 1ex 3o0yLLsb
(ta5alan, Toyc!a) yok! poYalT 0,5% rurcloncla8l ToHbiien yok! yollrar
bllan so‘sblTcba lef{lrlaSb oralls yo‘a0*13b Tu TK 7. MoHbckn bllanyollrat
clonalar cbekkalanclan karblclMar aJraMb CbLI15bl ya (lomalar cbekkalanc)a
loslMonHnc; ko'payiisbliwy 1o‘xlalacll ASar Tollbckn b/lan yollraTnT§ rws-
clon 0,5% Jlan ko‘p boYsa, n'!atT8 loy/laH 1a’3 T yo‘sola/ll, cbunk| wlar
ynaon konbenlralblyalarcla o‘r karblcHant bos/1 allacll



>blo‘§‘n tentnk 13bloy benl8anéa le§lrlanSan poYa(larcla nussonlar
(18leroc!5121an1$b, 01a A12)3b, K1yl3b, loblasb clar2lan ya b.k.) ucbraycH, bu
nus$onlar u§leroclll poYa*larcla Kaw kuralllacH.

51&1MM 13blanacH8an konarruk3ton po*lallar lark]bicla0,3 - 0,5% w§leroc!
ya LWrH 1luclorcla le§lrloycbl eletenllar boYacH. Vutsballl§anclan keyT
nlarnt§ MwMsbl Merrk blMan perlkclan tark tb lopacH (1e§1rloycbl eletenllarcla
u8lero<l sancba ko'p boYsa, perlll baTt 3buncba ko‘p boYacH). Bunéay
po*‘lallar§a lerrik 13bloy bensb FOblasb ya yusion baroraléa bo‘sbaiisbclan
>boral.

Oe(allar ucbun poYalar AlnninycbanH81{;a yarab lanlamacH, cbunk!
(1215b norTa! boYuanita urfl Tarkac]ag! poYallarwng Texallk xo33alan
yax51nlan§anclan keyT blr-bin§a 1en8 bo‘IMb solacrl.

Yoiiiia
$auan§!

Xo53alarl yaxsbllanacH8an 35,40,45 Tarkaiiast u§leroclll poYallatT§
WdiHk cHate(n kioblkros (15-25 171) boYacH, 3bu 3ababll wnlar o'Macba
n™wrkaaa 13blaycHuan koblkros kesmnH cleXallar ncbun 13blaracH.

38XA, 40X ya bosbsa xrotH poYallar ken8 koYaTéa 1sblalllroscla.
ular Toycla loblan§ancla kestriw 20 T T 8acHa tOblanacH. XrotH poYaltar
]({cblkros ke31TH TasblnasorHk <lelallan ncbun 13bbeHlacH. Bunéay poYallar
urrclagl bo‘sbatb To'TIH”éa ToyH boYacH, 3bu 3ababH yunson barora(cla
bl)‘8baiil8anclan keyT wularT Toyia lex soyllkb 1o71T. Bor £°‘5b>13a
(C0002-0,005%), xroTH poYallartn§ s12cHnlnycban$>1 onacH.



Xrot ya tar8anels b/lan 1e§lrlasb po*lalliu§ alrc/inlnycbanM§lw o3bl-
ra<ll, lekT bwnc3a rarbly soyusbsosHs! pasaya/l!l ya ul2/11n18an/la amslenk
JNonalannt§ o0°513b8a Toy/IH§! kucbayacH.

Xrow - KreTTy - Tar8anelsi po‘lallar (xrotan3/1)Tn§ Texaw K xo3-
3alan ymsion boYacH. 3OXIC xrotan3/l poYaHan 120lerrtk loblan8an/la
(880°C Ja toblanacH, 280 - 310°C W $uyunuylanean 1urcla 3oyk/1a/1O Texall K
x033alan oéalclag! (oblasbiia™a uara8ancla ancba yuson boYacH. Xro-
Tans/llartn§ AlrclinlmycHanH8l o‘Macba boY/ls, sl2c/IrM8ancla m8lerocl-
5121an13b8a Toy/1/TH\

bllkel b/lan 1e§lrlanSan poYallartng s*X1'r'inycbanH8l en§ ywuson
boYacH. Nekel nmHsflon 3% alrofi/la boY8ancla (38XH3YA poYaH) krilik
cMarelr 100 Tw Jlan orHs boYacH. Mkelll poYalar kalla kesiinH éelallar
ucbun 13blalllacl. Bunclan lasbgfan, wkel poYalnTt8 wuoymsbsosaHSIM
o3blra/lb Neke! xroT bllan bir8a 13blai%anJ/la poHalnT§ al2/1lnlnycbanH{p
yuson, yaxsblloblanac/18an boYacH ya b.k.

bekT xroT-wkelll poYaWlar Il (urc)ag! bo'sbaH3b 1o ‘rLUSi8a ToyW
boYa/lb Bu nussonw yo ‘uoHsb ncbun xroT-wkelll poYallar ToHbJ/len yok!
yo!l'rat b/lan yo‘sblTcba (0,3-0,5%) le§!rlamalli.

MexaLlk x033aknwn” bo'sbaH3b baroral§a bo|»Uis raYisb/lao‘r8ansb
ncbala poYa(cla bir xJ1 boYacH ya pux(aHk Jlara]ast bir xJ1 boY”an/la barcba
poYallaTT§ x033alan blr-bT8a yayTt boYa/lk bekT Al2cHnlvycbanHS1 bar
xJ1Hs1 3ababH ke3iw bo‘ytoba x033alannTt§ o'r*an3bl baTt lurHcba boYa/ln

TeTuk 13bloy berf18anclan keyT 40X poYaH ke3lTwn§ 20-25 1T
8acba A3 40XHM poYaH ke31TnT§ e3a 50-60 T T 8acba Lf3rw (Toycla
1oblan8an/lan 30°n§) ymnson Texat K xo35alar§a e8a boYa/lii



3.8. ABbob3ork pola(lar§a ya aloblc)a
x05%aH polafdar8a lerrwk 13bloy ben$b

Asbob3oxHk poYallan yuuon uallly-
Hkka e8a bo48an, e§ll3sb8a clLlaTH wn§le-
roclllya le§lrlan8an poYallarcHr.

Asbob3sorHk poYallan 1551alkka cbl-
NatHHK, ya’T asboblung yoras! yw”a-
wcla, Taszalan, Kala terMk bMan ke$15Ma,
Mruan Telall clelonnal5lyalanSancla bat
yusaonka ko'rsallluan xos5alanrn 3adlab fo-

xu3n5lyalli8a e8a. A3bob3oxHk po‘lal-

n8leroclwng nu's”on, onaMa, 0,7-
1,5% boYacH.

YocMa
ysaylan”!

Kesuycbl asboblar*a {ernnk 13Moy ben3sb. Barcba n8leroclll poYallaTiu§
(118, LLUOA, 1N11A ya b.) A12c!Tlnycbanrl|;1 pa3l boYacH. 3bu 3ababH u§lerocll
asbob3orHk poYarlian kioblk oYcbawH asboblar layyorlasb ncbun 13Mallla<H.

Asbob3orHk poYaii clonaclor perH1 LUrlLsbH, ynT3baiil8an bolc)a yelka2ib
berlMacH, cbunk! plasHnaslton perll ya tkkMatcbl 3etenM Jwl3bl®a e8a

boYean poYa*8a kesLLl 13bloy ben3sb alyT.
Yusoniia ayH18an u§leroc!H asbob3orHk poYallanw loblasbnT§ en§ Tasbu!

baroraH 19-ra3tcla ko ‘raaH18an.

* °oC
900
Tr7 178

800 Spnor7Tn*

700
02 04 06 08 10 12 14 c, %

LiTerocLLl axbobxoxHK poYaldaruii (obla$b baroraiian

19-ra$t.A5bob8orHk poYalManw (obla3dk baroralan.



L, 118 LA poYaHanniiw, loblan8an bolaléa§! LUrllisbl wallen3k blMan
orHscba nns/lorcag! karblcHaritan larklb lopacll. n§lero/IH asbob3orHk poYalaniu
3uy/la yok! 13bsorlarnt§ suyclas: enltalan/la soyllkb rarur, cbunki nlarfla o ‘la
30Y18an awslenint§ LUr§‘wnHs: kioblk boYacH, ler 3oyMsb nalyasicla
Ne&rralslya, 1ob loblasb kucbayacllya flarrlar pay/io boYacH.

Tob HOblasblw ya Jflarr keiisbl eblHnoHm kaTayiinsb wucbun w§lero/IH
poYalar aralasb yok! bo3skblua-bo3ukb loblanacll. Toblan”aniian keyT poYal
ancba8ta 10 ‘I bo‘Hb siolacll, 3bunT8 ucbun toblasb/lan 30°‘n§ bo'sbaH3b Kerak.
Bo'sbaH3b barorallasbobTn§ 13b salllaHs: atytaH bJlan awslanacrl.

117 poYaH rarbalar LlisbacH"an asboblar (rub/lo, lertrcbllk 3blatplan,
laT§‘a ya b.k.) layyorlasb ucbun 1o ‘Yallan§an, ular yelarl Jlaralacla soymsbsos
ya sallls bo'Hsbl kerak. 3bu 3ababll LU poYaii, salllaH§t HKC 48-55 bo‘lM3bl
ncbun 250-325°C baroral/la bo'sballlacrl.

118 poYaMan Ta*rk3alar, pwuansonlar, ptoboglar, ya’t 3w/a falls ya
uoymusbsiosHs! yaxsbl asboblar layyorlanacH. (3alllsHs1 60-62 bo“Hsbl ucbun 118
poYaH 200-220°C baroral/la bo‘3balllacH.

1T9A ya LLHOA poYablan/lan telcblklar, partalar, raryyollkalar, [reralar
ya bo3bsa asboblar layyorlanacH. 1/1ar 150-200°C barora/la bo‘sbaH1a/1, 3bun/la
HAark]Hst HKC 60-63 boYacH.

LL2A, 1/13A poYaHan en§ uallla ya e§llIsb8a nllloyalla cblifaTH asboblar
(oYcboy asbobl, e8oylar, o‘yTakorHk asboblan ya b.) layyorlasb ucbun
To ‘Yallan8an. Bu poYalar 150-180°C baroral/la bo'sballlacH ya satiiyHs1 HKC
62-64 wla3bk/1 edacH.

be§lrlanS8an asbobsorHk poYallannt§ slrcHnluycbanH§1 ancba ywson
boYacH. Bu poYa/lar/lan yasa!8an asboblar Toyiia yok) suyualaniinl8an lvrlar/la
3oyk/lacH, narya/la éarrlar pay/lo bo‘sb, /leii>rral5lyalawsb ya 1ob lasblasb xasyrl
KawayacH. 8bu 3ababH le§lrlan8an poYalar Turakkab $baklll asboblar vcbun
13bla(HaJ1.

9XC ya X poYaslan loblasb ncbun 820-860°C baroral8acba ul2cHnla/l ya
Toy/Mla 3oykMacH, na(ua/la nlatTt§ sa«ialel HKC 62-63 boYacH. AS8ar
bo‘sballlj;an/lan keyT uaMsaH"Nin (HKC 62-63) 3aulab sioH3b kerak bo4sa,
bo'sbaJIzb barora/l 150-160°C, basbarH soyusbsosHS81w o3bln3b rarur boYsa
260-300°C (nait1aHs1 HKC 55-60) boYacH.



9H8 poYalanTtns katcblM§| toblasb ncbun sl2<Hnsb<la nglerolA5121arnsb2a
ToylMH|>L ya yuTsbaiil8an bolalcla 3u/la salits (HKC 217-255) bo'H3bkHr, bu
Kkeslll 13bloy ben3bT HAlyTtlasbiiracii.

HYO poYait 820-840°C 8acba s ’rcHracH ya uall1arglrt (HKC 62-63) 3aslab
Folsb ncbun 150-160°C Via bo*sbaiflach.

Terkesar poYalar yuson claralacla le§lrlanan poYallar boUlb, bosbsa
asbob3orHk poYallanéan 1331aHkka cbléaTLU ¢ ynyonH” bMan Mara sllack (600-
620°C claHaw TaHen3k MwM3blT ya]ucla sa(isH&1w 3aslab uolacll).

OwnyTa lerkesar po‘lalllin§ MwMsblita eyleklolé (leclebmnl) boYacH, u
clonalatT§ cbekkalan<la )oylasba(Jl. Eylekiik sallaTwiT@ ualtH§1 3oyllisb
1e2H8§|8a bo§‘Hsi: soyllisb 1e21§] sancha Kalia boUsa, eylekiika sallar sbuncba
yupsa bolacH. Eylekiika snyTa poYaiiii To'r/asbiiracH.

Bol§‘alaSancla ey'ekiikalun aloblcla-aloblic)a karblcMarga Taycblanacll. 1cbk|
20‘nsblanni yo‘soisb ya lsbloy benH3sbbl yaxsblMasb ncbun, bol§‘alasbéan
KeyT poYaiin yut3baiizblorun.

Bol{»‘alar{»an poYa! buynt 860-880°C baroralll pecb8a 3oylasbiinlacH ya
3by baxorakOa 1uviib 1vnl8anclan keyT 720-750°C 8acba 3oykllacH. Bol§‘alan8an
buyut anslewlrn§ o ‘28ansblluyasnncba 3bu baroratOa 1viib (Mnla(H (4-6 30al),
30'ngra poYa* pecbita 40-50 “raii/3oa! (erVik bMan 600°C Sacba keyT, e3a bayocla
30y/HacH.

Terkesar poYalarclan yasalSan asboblar 1331a/kka cbiclatiM|§1 ywuson
blYHsbl ncbun toblanacll. P12 poYaii 1240 - 1260°C 8acba, P6M3 - 1220 - 1240°C
8acba, P9P5 - 1240 - 1250°C §acba ya P9K5 - 1230 - 1240°C §acba s”*rciinbl).

OYcboy asboblarwa (entnk 3Moy bensb. OUcboy asbobl layyorlana-

cM§an poYal/ar anyiitast xo3szalanga e§a bo4lsbl 10217

* asbob 5IMIM anis oYcbaniian ya Te 'yon8a yeika2M8an bolait 3aslan!b LLUn3bl
ncbun poYat e$>M13b8a TboyatOa cblitaTtin bo'Hsbl;

y" baroral o‘r8anb iur8anc3a 1331sHkclan kenSaylsb koelllislyenii kaT o‘r8a-
racii“an bouTto8y;

* 13blaiisb yasiiiia {asocllity rarbalarclan asbob umsatantasH§! wucbun ymT-
3bosiH§! AonisarH bo4To8Y.




OYcboy asboblan layyorlanacH8an po*lal]ucla uyalita bod|'sbl ncbun lertwk
13bloy bensb yo‘HblMan Tanen3k nwH3bl T puxblasb Kerak.

OYcboy a3boblan ucbun H (3HH15), HC, 20, 20H, 50 ,55, 40H13 TarkaH
poYallar 13Meifla<H. Yassl-parallel oYcboy yoskalan ya KaHbHar ucbun H
(8HH15)ya HC poYallan 15blaiilacH. HC poYaH larkibkla ulero<l nusa™on Ko‘p
(1,3-1,5%) boYacH.

Bii~n3H LUrLLsb bosl sallsb ucbun, bu poYallarclan yasa!8an asboblar 850-
860°C claT e "yoHanacl ya 600°C (la blr 30al bo*3baiilacH.

H ya HC poYallan 840-850°C Vla Toyc)a toblanacrl. Toblasb ucbun bunclan
yusion Haroraléa a12<Mnl8ancla s°1<Ma an3lenk niisiion Ko‘payacll. Toblan8an
poYalla yau! 04isbl bMan asbobnT§ ba]nii ya oUcbatlann! o‘r8ariirac/laan
o‘r8ansblar 3socllr boYacH (es&racH). 113bbu o‘28an3blar solca amslewlnT§
Talen3H8a aylawsbl ya tallen3H pan]arastT8 lelra8onalllk clara)asl kaTay>3bl
(taMen$1(nw§ parcbalanisbl) 3abab boYacH.

E3k1n3blTng okHwWw oH3b ncbun oYcboy asboblan8a 203 K (l1a 3oyusa blMan
13bloy berllacH, 30‘n8ra 120-130°C c)auros yaal (24-60 30a!) bo‘sbaHlac/l.

8MMulan8anclan key T clarr kei3bnT” olcHWw oH3b ucbun 2-3 30a! clayonHc)a
fayla bo'sbaiisb 1021T. Bunclay 13bloy berlK>anclan 30°n§ yatiiars: HKC 62-64
boYacH.

8kobalar, anc'a?alar, lekalolar kaT wu8leroclll 20, 20H pol-lal7lanp,an yoK!
o0'Nacba u8leroclll 50, 55 poYaldarblan layyorlamacH. 20 ya 20H poYaslaniian
layyorlan8an asboblar $etenlalslyalanacH, 790-810°C <laToyiia (20H poYaii)
Yokl 3uyifa (20 poYaii) {oblaracll. 8bunc)an keyT 150-180°C Wa 2-3 30al
bo‘sbaiilacH. 8eTenlalslyalanSan saiiaTnTé saltH@1 ywpsaa (laxblan{>an
poYalan layyorlanSan clelallar) boUSaw ya mnéa yur beracHSan o‘r§ansblar
poYal!tn§ utunity balrt o‘28ansbl[>a kaT 1a’slr ef{8ani IufayH uroa Yasl
ayoniick bo‘sbaiisb la)ab eitltaycH.

50 ya 55 poYallarWan layyorlanac/léan asboblar Tinkston Si2<Mnsb bllan
(oblanmacH. Bu cklortablya kataylsbl8a yor/lat beracH ya to ‘6 ‘rlMasbLu
o3oblasbHrac/l. 150-180°C cla 2-3 30al bo‘sbaiilacH. 50 ya 55 poYallancla§l
(oblanean sanatTn§ e§LUsbua cbliiatMu! 3eTenlalslyalan8an po‘!allarmjkiclan
pas! boYacH.



40H13 poYaii korroayabarcbsb asboblar ncbun 13bkiilacH. Toblan8anclan
(950-1000°C 8acba a'rcHnlMb, woyiia 3oylli18anclan) keyT 120-130°C «la 12 <lan
50 30al8acba bo‘sbaiilacH. PoYabiing sarisHst HKC 54-57 «lano3bTtaycH, by Hol
Te’yon8a ye{karl5bcla Sll{l]ucla Xord ée(allar olM3bT (hyblasMracrl.

5Neatplar ya pre$$-uoHplar8a (ernHk rebloy bensb. 5Sblarplana«l18an
poYalar TelallT clelortal5lyaloycbl asboblar layyorlasb ncbun To4]allangan.
8blatplanacH§an poYallar 1kki §urub8a: 3oymslayT (lelorrmal5lyalasK ucbun
T0'YaHangan poYallar ya saynos bollla ckii>rralslyalasb ncbun ToU3allan’an
poYallar§a boYTacH.

8oymulayln cklortablyalasb wucbun ToUlallan®an 3blarplanacfi8an
poYallar 3ucla saMiy ya puxla, e§lLI$b8a cblkdlatH, uoynSbsioaM§l son>sarH
«laralacla ya a'r<H'InYcbanl8l ywuson boYlsbl kerak. 8bu bllan blrua bu
poYaaTT” lobksbcla{>l ba )rty o'r*ansblan 3ucla Kkblk blVH3bl 1orlT, bu
aywsasa, Turakkab $baxlH sblatplar ncbun TublnuHr.

Cclclly 3bakl<la8l ya oYcbatlan kkblk 3blatplar ucbun n8leroclll 1/10A-
lU2A poYalan 1sbhHlacH. C>12cHninYchanHEL ymnaon eta$H§! sababll nlart
T3balan yen8M 13b 3barolllHa (iielortal8lyalar kaT Yya 3blarplanacHSan
Talenalnt{> salllaH§! KKb|k boY8anga) 15bk(13b 1orT.

Bo'sbalisb baroralll asbobTn§ rarur salllaM8i8a (Tasalan, loblan8anéan ya
250-350°C Va bo*5balil§an(lan key TLLI O A poYaiinT§ sarisi>8>HKC 58 boYacH)
aarab awyglarnacrll.

Prokarka aMT8an roHK ya plasbkalar, cbo‘213b Milerlan e§LU$b8a Juéa
cbléatn, 1851a/k oYkarmycbanH”!  yuson, Ilarlubkla xroT ko‘p (12%)
poYallarilan layyorlanacll. Onlacba karb"cH! Taraniis/lon ko‘pHs1 ucbun larkibicla
XroT Ko‘p poYaldar e§LU3b8a cbkdatH bolacH.

H12P1 yaH12M poYallan8a il xIM larub<3a lenrnk sui oy berllacH, sbunitan
KeyT nlaning sal{A1'8’ HKC 60 Tla3bkll elacH. PoYalar bun«lay siallls boYlsbl
ncbun 1000-1050°C  baroratOa loblanSanclan keyT Toycla yok» 3eHCraiia
3oyklacll. Toblan8an poYa(wng I1wrllsbl Talerw!, karblcHar ya so0o™'A
amslenkclan (20-25%) 2lasbkll HOpacH. 3o'm”ra pa3! HarorakOa (150-180°C)
bo‘sbaitlacH. OailisH§! HKC 62-64 boYacH. A8ar bo‘sbaH3sb baroraii bir or
KoYarlsa (180-220°C), u bolcla sa(HaHs§! HKC 58-60 §acba pasayacH. Bun«lay
13bloy ben3sb blrlatchl sat(k|Mkka (oblasb geylacH.



Ancba yvson baroralar/la (1100-1150°C) FOblasbéa Toyéa yok) 3eHrraga
3oykIacH, toblan8an po*lalnT§ MwHs3bliia soks amslewl rws”on ko'payacH (35-
45% 8acba), loblan8an po*‘lalrm{» kallaH§1 HKC 50 8acba pasayacH.

pol<Ha au$(eniiw yo‘soiisb ya ancba sallly po‘lal oHsb wcbun, u
loblan§anclan keyT 520-540°C baroraMa 1kk1-FO'[1Ta na bo‘sbaiilacH yok| 203 K
cla 3oyus bllan 13bloy berlacH. blaluaiia solc!ly amslewl wallens™a aylanacH ya
HalitaHk HKC 60-63 Sacba ollacH. Buniday 13bloy bensb likkiiatcbl salllsHkka
(oblask cleyie<H

TarkHiiéa xroT ko‘p po‘lallatT§ Tubl T katcbllIst bor, n1aTT§ karbM
bo‘yicba blr Jr31mna3ll8l yuson bo‘l8aw 3ababH Telalltng§ kesirT bo‘ytoba
TexalWK xo33alan pasayacH. Bunitan lasbsan, nlatt$> ymt3bainl8an bolallb{;l
YatisNgl yumsion boYacH (blY 2070-2690), bu e3a kesHs B3bloy bensbt
AiiyblasbiinmH.

Teksbln3b ncbun 3ayollar

Yut3baiizb lurlan 3anab benn§ ya tnsbuninns§.

<3anc)ay 10blasb nsuHan bor?

PoYalMa” o'r*ansblar”a te§iroychl eleTeniiar sanéay 1a’3lr ko ‘raaiacH?
be§lrlan{>an poYallaTT§ 1a3wii yaTarkalatabl T M3buniirTs.
Asbob3orHk poYallanga 1eTuk 13bloy bensb Tiroblab benns.

g wWDN




4. (B0OKA YA KALUCbI METAbbAK TEXITYOLLUC1YAS81

4.1. Cbo‘yan 1$blab cblgansb

Tabny binkralar<lan atu raruny xusnmyall Tebll
A aJraHb oHsb lexnolo§lk Jarayonuia T&aNNr&ya <leb

aylllacK.

Cbo‘yan oHxb ncbun 1$bla(Hacl8an ta(enallar.
Masblnalartng§ bar xIM annlrtalanmlayyorlasbéa 3anoalla, asosan, lerwr

AouSbTalarléan MoycblanHacK. Cbo'yan lewdlr rucblanTt pecblariia en'iisb yo‘H
bllan oHnacH. Kuclalar 1ark1bTT8 Ta ’1nT Lisrww lerwr lasbk ufac

JV/ Tennr (abla™a er$» ko‘p (ar(JaLl*an eleten( blsoblawb, yer
® uyaHaTtTT™ 0"MrH"bl 4,7% LW (a3bkI1 e(acH.

Kiinyoyly HOra lertr knTmsb3sTton o ran§ck bo‘Hb, bol§‘alanuycban
ynT3bou Telallcllr. Ma’1uwkl,lablalc)a 3ol leniir Kalwiian-kaT ucbrayckl. Tabny
3baroMa c10)T bw kTa (arkHsbla bo“lacH

Me*allur8lyaiia (enHrw a”aHb ollna/1™an bTkTalar (enHr

R nulalan cleb a(alacll.

Terwr ruclalancla lerwr okecHaH bJ/lan bir8a bo3sbsa oblcHar 8HOr, CaO,

M 80 ya 8, P ya bosbsialar baTt ncbraycK.
Cbo‘yan 1$blab cblyansb ncbun larklbkla karwicla 23-25% lerrar bo‘18an

ruc)aclan lMoyc)alanllacll. Kuclaw Moycblantayc6an Ai$TnH bekorcbl An3 lasbk/1

ela<H
Tewk m<}aslcla bekorcbl A3rblarw Ko ‘p bollarcla suT, LLprou, obak *asbk/1
ela<H Keraksi2 bekorcbl 237w 1a$bxil elSan 8 ya P ruclawn§ sMaiiw buracH.
Ba’'21 muclalarcla lertrclan (asbsan wkel, XxroT Kabl elewenllar bat wcbraycH.

Bular cbo‘yan larklbl8a oY)b, nnT§ xusnslyaHannl yaxsbHaycK.



PeCO3

Ouw!
(eniirkO3b PerO3

<20‘n84r (enmr(o3b
2Pe2033H2D

Tenir 3kpaM i
PeCOs

m

[
i}
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TeTk TweraMa terwr ok5«H boH/a
boYacH. Bunita FOraterwr t!s<lon 55-65% ya
Aol{*ar (a3kkmkHr. Kn”aita bekorcbl ~n3T
AnT, luproy 1asbkl e(a<il. Kangi soratiir.
Bunclay tertr Ta§nl xo33a3”™a e8a bo48at
ucbun Taun leTulosbl cleb ynnllac.

TeTw!1T§ 0'Nlacba nua/ion 55-60% 8§a
ten§. Kuclant§ ran® wunth KITyoYly
larklbléa Ko ‘ra ocb UuTMan KO'a fA21]8acba
o'rparacll. Bekorcbl ]Jt3lanu suT, Cupros
1a3bkl1 eHb, P Ma KaT rwsckOrita boYall.

(30°n8Yr HOnnrkO3Ma terwrwing rra<lon
57-66%. Bu ruéalar larliibi(la bekorcbl Awi/lar
KO0 ‘p boY8anH»1 ncbun teiw 7T 8 rraton 30-
50% T 1a3bkll clacH. Bekorcbl ])n3lar 8,
AnTt ya bosbsalarclan |boral. Bu rucbla
IO Tblan 1asbaan xroT, rvke! ya yanacHy bat
boYacH.

Bu tTteraMa terrnrnt§ rra<lon 35-
45% w 1a3bkl elacH MTeralwn§ larkibkla
MT ya obakiO3b bor. Hanst (inia

6 ku'rane.



Har uanéay ru-
clawny  $anoa(
abarr»yalila e8a
ekanHs!1 unyicla-
8Mar blMan 1(o<la-
lanacH ya aTts-
laracl T

2. Kiclacls8l yoUYblTeba-
larbin§ 1mn ya KTycmy
(ark!bl.

3. Anclauarib oHabran™ ar-
20n yok! utnnalup.

4. Knc)awn§ konclag: LLIA-
c)on ya vw uay'a 1<bbtb
_|oy18a la$bbb (TKOTyali.

Kwlaw <lotna pecMan”a kTHBHJ/1an olciin, keraksi2 p3T-
"7/* lar<]an gwnan loralab, nnita”™! Te(allnw§ nuyJlonw 3munYy
ranysMa o3sblnsb Jarayonuwa ru/laT boyllxH ieb a(alacH.

20-raxT. Eleklrota8nk mnnlkla
ruclaw boyllU$b «xewa»!.
1-rucla, 2-lerbir8a boy ruga,

3-bekorcbl JM51ar, 4-eleklroTa8Tl.



Kuncblnrt boyKbH yok! enH3b8a (ayyorla$b
(JuyHla}'l Jarayonl:uulan |boral(20-rasrT):

Kuclalanm
Tay/lalaxk A
u'ablHaxk

KnlaT
elek!lroTan
namH bllan
boyLLIXk.

Kuwknun
a%JloTera(wa
yo7/ blMan boyLLIxk

Kala ba]tcla8l ruéatat1i MoTna pecblan8a
O 1oriseclan olclt Tax3u3 Tay<taia8icb Tasbl-
nalancla Ttaycblawb, wulaim wa’lnu oYcbart8a
kelLirHaclm MayclalanSan rucblarT §‘atyinasb v$lvbl
blMan 3aralaracll. 8araiasit na’yasMa, rucla bekorcbl
]15tlarclan birtuncba loralanacH. Ba’ran § ‘alylrlasb
blMan blrga ruclar ynYisb Jarayot bir§a bryanHb,
rclasuy blan ynyLLb loralanacH. Knéaw ymyl8ancla
Kerakstir Jt3lar 3ny bllan <}ib ketacll nau]acla lerwr
nHyllon 5-20% 8acba ko‘payi3sbl TUTKT.

Buncla rucla eleklrota8nH 3eperaNerlanclan
oYkarllacH. Bu u$nl bMan 13Man3a, acla 5-15% 8a
boyi3bl TUTKT.

bléa Tayc!a lerwr rucblart MoTna pecblan8a
erMsb ucbun yuklab boYtaycll. Cbunk! Tayiia
rarracbalar cbluayoi8an 8ar 0411111 blMan s0°3bHb
1a3bsanga cblilb ke(acH ya cban§ 1u §toblarwwi$bc)an
cblaarac!).

8bunT§ ucbun Tayiia mrclalar ytklasbltlacl|.
Mayga rmucaiar sarib oHxbia, etasbcia Taycia
bolalicla y18 ‘Ml Bularclan Ta4uT oYcbatH (10-
40 T71) Komsellranar oHsb wucbun Tax3us
1arkibkiast Tayclalan8an sblxia (40-50% leTlr rucla,
15-20% obaktO3b, 20-30% Konsentirat, 4-6% KOK3, 6 -
9% 3uy) araiasbTast Tasblna soHplanSa kTHIb,
1300-1500°C barorabla fi2c/inb pl3blnbli. ()12-
cHm3b na(yasi(a si3tan 3uywy, Nara bosl boYacH ya
nnT§ yorclaniaa rarracbalar o‘raro bo§4anacl/.



HosH boY”an NlymsH §‘oyak konsen”ra”a cu>loTera(
(ley)la(H.

A8loTteral oH3sb ucbun Tax3uns
Tasblnalarctan Moyclatarnbli

21-rasw. A8loTterablyalasb 3xeTaxk
t1-transpar(yor, 2-a0Hp, 3-aralasbTa,
4-bunker, 5-1ran3sparlyor, 6- aralasbra,
7-naTla8icb, 8-90Hp, 9-yoncHrsicb,
10-roMk.

YonurYiar. Melalinr8lyacta you/1"Y  3ilaitaa  (3blalllacHgan wm8teroc!
yuson claralacla 1331sHK bensb bflan blr*a, yoT3b 3arayoTw bonsbl/a,
KNTycTy reakblyalarcla bat Maolisbiirok etac%an Tu bl T eletenl(Hr.

Me(aumr8iyacta 13blai/lacb8n yoT1{;‘Mar8a a3o3ly (alab 3buki, ular nuala-
n'b keiinayc/1"an, yonSancla 02 kul solitracH&an, yuson ener8lya beracl18an
bo‘H$bt kerak. Yowl§‘kla 8, P kabl elewenllar Tu TKT Ua/lar kat bo'b3bl

rarur.

22-ra3t. Mebllvr8lya(la 1*bk{a(ljoan yonHS Tar.



Koka %er)

Mebllnr8lyacla wublw abatwiya(™a e8a
boY”an asomy yonl8Ylar (22-raxT)

Kokslanuychbl losbko‘rmrclan  Tax3us
pecblariia bayo512 3barokéa 1000-1100°C 8acba
Li2cHn3b yo‘H bllan oHnacH. Koksw 133!uHK
bensb clara3s5l 7000-8000 k kal/k§. Kok3 oHsb
ucbun KO3bko'Tu pecblariia  12-18  30al
clayorwicla Tax313 Kateralanla wjrcHr/lacH.

Bular asosan neit ya un!n§ blnktalan eng
yax3bl yonuycbl yow184 bo‘Hb, 9500-10000 k
Kal/k§ ener§lya beracl

To3sbko‘niirclan kok3 ol3bita Kok3 §ar! bos/l
boYacH ya larkibkla yocioroc: (50-60%), Telan
(20-34%), wn8lerocl ok3i(H CO (3-4%), COr 8a2!
2-3% ya aro!l boYacH. | T 3 Kok3 8ar! yon8ancla
4000-4500 Kk kal 13514l apralacH. 1 KOnna Ko'niir
yong8aricla 300-320 T 3 Kok3 %rsn bo3l boYacH.

OoTna pecblanitayoT3b JarayowT bonsbl
nalyas!cla 8ar aJralacii. Bu 8arw loralab Kok3
§ar1 bllan aralasbiinHb 18Vaiila<H. Bu 8ar Mallen
pecblancla ya ¢rclrakb pecblancla 13blaiitacH
Yon8ancla 1150-1500 k kal T 3 13$laHk a]rallb
cbluacH.

Yo§‘ocbw 400-600°C bayosi2 TublWa
UircHn3b yo*H bllan oHnacH P15la ko‘nw 3kai!
yon8Y, cbunk! lark1bl(}a0,8% k1l boYacH xolos.



OUY8a cHLLaTY nv(enallar. Cbo‘yan ya po‘lalw yusion baroralcla enflb
olMnacH. 8bunT§ ncbun pecbnT§ icbka ieyorlan, ayn”asa, nnT§ enuan Telall
ya 3blak le§acHS8an yvralan8a t3bla(MacH8an walenallar oY8a cblitatl blYHsbl
Kerak. OY8a cbléaTH Ta(enallar pecbéas! ynson baroraXiia parcbalantasrgl,
yutsbaraszll{»1, we(@ll ya pecbclag! 8arlar 1a’swcla 3baklTl, uur
0°‘28arlrrasris! Kerak.

A
OUYS§a cblitatl Ta- KityoY1ly larklbl8a
lenallar kukun, 84$bl ya Ko‘ra oY8a cblat Ta-
bo$bsa KO ‘ninlsblarcla (enaHar «kbloraH, a3osM
boYacH. ya neylral lurlar8a bo‘-
HriacH.

Pecb cleyorl Ta(enaHnt lanlasb mcbun pecMan cblsacHS8an 3Maknw@
(ays|lwt bllsb kerak. A8ar pecbcla kl3lola (ay$|/1t 3blak HosM boY3a, pecb
cleyon8a 13bhillMaclluan Telanallar bat k13lola tay3ifi{a e§a bo413bl rarur ya
ak3Tcba. OY8a cblclatM K)3lo(a (aysLLlii Talenallar8a c/ima3 §4sbn, Kyarsii ya
bosbsalar Krrachl

0 Ta3 8§43blTT§ larklbkla 92-96% Kkyarsk boYacH, bo§Yoycbl Talen
Siralicla uy (vpros 1$blaHiacH ya 3bakl berlMackl. 1400-1600°C <a Tax3u3 pectdaacha/l
AlrcHnlacH

OY~ a cblnaTtH a303M Talenallar8a
Tagneri (M8CO3), clolorul (M8CO3
Ca803) ya bokarolar kHacH.

Mag8neriint8 en3b Haroram 2000-
2400°C.



OolomlM kmkmn ya A4Y3bl 3baklita poYa! enlacr8an pecblariia 1$MalLllacH.
Ma8nerii Tay<lalatb, orros  lupros so ‘3bllacH ya kerakH buymuT oHriacH m
1400°C 8acba pecbifa Lir<lirllacll. Bu 84Ysbl Mallen ya eleklr pecblanTn§,
cleVorlanTt sioplasb<la 13blafibll. Ma™nerK kukuT e3a, pecblanii la’rrrlasbcla
LIYsblablacH.
O4Y8a cbl/latlm ney»ral Talenallar Telallwur8lya pecblanéa en§ ko‘p
13H1a(|1acH8an Talenallarc/Ir. Bu Talenallar8a  (uMpros b/lan anT 1upros kmacH. |
| TexTkaiia 3bato» cleb ablack ya 2000-2100°C 8a baraosb beracH.

Yuuonia ay(H8awclek ruinaw (lotna pecManiia
enl3Man okln boykHacl. bekT boyKH"an ru/laiia
banblr kerak$12 Jws'ar Tannc]. Hula en(Mayol”™an
yac|(cla yonH~Yian HosH bo‘l{*an k1l ya bekorcbl
prizlar(lan ullbub ncbun Tax3m3 TocMa 3oHMacrT.
Bu To(1(1a/lyn$ éeb ablacb

Plyus bekorcbl pn3 larklbli8a ya T1a/lorl8a sarab belSManacH. K.erak512pn3
2k13101all boY3a, Ayms 3kaliiia blror a3o3H ok3ic!, Keraks!2 ]T73 aso3H boUsa,.
ak3Tcba fAyms 3tlalaa k!3lola (ays|HA| Ayus soMnacrl.

4.2. Ootna pecbTw” (uxbblya 13bl

P L
Cbo‘yanlanu c)otna pecManiia eriilLlb olMnacK (23-rasT).
3oTna pecbltn§ rcMin cleyorlan oY8a cblitiatl 3bato( §Usb(klan:
| |laurn8an. 1]31k| u)snii poYa! M3ar bllan soplanSan. SoTna pecblan 3bax!a ipblal
Il bouLLl, anyilagicba LUrM8an.
Ootna pecblwn§ a3o3ly A3 T11an; KolosbLuk, 3baxia, raspar, raplecblk ya|
§0T. Pecb8a {oYcHr/Tan rcla, yonH8Y ya Aymsw xHLLa cleb aylllacH. 5bixla
pecbpa porslyalab {asblanacb.
Pecbnt» raspar fi3rw yastmla <Hate(n cl=150-225 1771 1iruba balla
o‘rnalll8an boYlb, wnclan pecb”a 1000-1100°C 8a s>2cHrli8an bayo keblii,
HayoT kauper <leba(alnycbl Tax3un3s sunlrtalarcla aiircHnblb



3baxla

/aplecblk|

23-raxT. Bonwwu peclH'nw% vTnllbl.

Ko1o5bTk



OoTtna pecblw (a\$LUo\c1H ko r8a*&«cb, bn nwin§ MoyiiaH ba,|-
Miciir. C o T, rapleclnk, ra.upar, 8bax*atng ba)tlar yu»UncH8L
pecbTn%/oy(la ka}T! cleb aylllaiin

TelrT 1a3bkll e(acl|. Poyclal| ba]rw1300 T 3 bo‘18an pecblariia 3uika3i8a 1800-
2000 | cbo‘yan 13blab cbluyanbl!. Kalla notna pecblarw aunsb 1a113cxily
"balOan loyéall, cbunki oltacl8an cbo‘yanTn§ lannarx! koblk pecblarTki$a
uara’aniia 3-4 Taria arron.

Medalinr8§tya rayocllanck blir yasbla 1sbloycbl bIr necba cbTna pecblan
bo'Hb, ular binn-kelT 13blay(Wiar. PecbT KOYcMn3b ncbun Jucla kalla ba]Tctast
yuKT cloTna pecblTng ynson413718a oflb cblalb, nw pecb8a 1a3bla3sb Kerak.
Bu 3uc)a 08Ur 13b bo‘IMb, bu 13blar Texan12al51yalasb8an.

1)oTna pccManwn%/oy<lal ba\aniil'wl clcb, 8oHN8an 51mx(aww

ynuon $18luiclan, cbo‘yan cblaanwan (eBblkkacba boY8an
oralaua ayllacrll.

4.3. BoTBa pecbww” Tab$nl<>llan

JoTtna pecblTng Tabsnlollan cbo‘yan, 3blak ya éoTna 8a2l bo‘Hb,
3bularclan cbo‘yan loTna pecblnT§ a3o3ly Tabaulolcllr.

Cbo‘yanlar k|Tyoyly larkibl bo‘ytoba ya 15bla(lM15bl8a uarab cK] cbo‘yan
(Hay(a 13K1amact|8an cbo‘yan), unyl3b cbo‘yaw (kulran§ cbo‘yan),....... Tax3us
cbo‘yan!ar (lerrosioiisbTalar), le»irian8an cbo‘yan!ar8a bo‘lra<H.

Oy cbo‘yan (arkibbla™! n8lero(1 *ennr karblc! bolalHla bo‘-
la<lb Bunitay cbo‘yanlarw 3tcllr/lza, ynralan os ran’cla
boYacrll, 8bunwsg ncbun oy coyan <leb ablacll.

Ho21r8> kunita erLLilayol;8an cbo‘yanlaTtT8 80% 05 cbo‘yancHr.
1/1arT Aayla 15bkb poYaC ollnacH.



=

Tark|bkla kretwy ya Tar8ane($ ocla(cla«l cbo‘yanwikklan
Ko‘prog bo‘l18an cbo‘yanlar Taxxu$ cHoyanlar%& K!ra(yokl
]Jerrouo(bimTwlar Aeb yunlllacH.

4 TarkHH(1la 9-13% 8! bo‘l8an cbo‘yan [erro*8LLBly, (ark{-
blga 10-25% Mn bo‘18an LoH3bTa Tar%ane(8 yok!yalllroy,
cHoYyan ()eb ynrkHacH. TarklMHMa 75% 8acka boY”an uo-

(13HTalar/erroTar8anelalar iieb a(alacll.

be§nlan8an cbo‘yanlarcla, oclablag!t eletenllarclan {asiuan xroT, Tkel,
[Man ya bosbsa eletellllar boYacH. Bu eletenllar cbo'yant Texatk-I TK
x033alanTt yaxsbllaycl

OoTtna 3blaklan bar x/1 TausacHar ncbun 1$bla)/lacH. 3blakw koy$bclan
3ny8a ap'éar/13a, clonalar Sranml bosl ullacH ya 8ranublan 3blak §43bii 1Bblab
cblsarfacH. Bu8* b/lan 13blansa 3blak pax(a3t HosH boYacH.

Ootna §aztar! larklbkla 30% 8acba wu8leroc! Il ok3ll boYacH. CO nT§
13B011k bensb soblHyaH 900-950 k kal/T3 5bunT8 ucbun yaxsbl yow!8Y
bl3oblanacH. OoTna 8ar!an cban”aan (oralanSacb kanpeHarT, pecblarw vircH
n3bcla 13blat/lacH. Kolosbuwk cban”® Tax3u3 aunlrtalarclayi84Hb, a§lotera(3lya
Tasbwalanc'a a8loteral8a aylanlt!acH ya uaylaclan clotna pecbl8a 3olMnacH.

Cbo‘yannt8 WTyoY1ly (arklbl o‘Hacba:2,5-4,5% C, 0,3-4,26% 81,
0,1-1,32% Mn, 0,1-1,2% P, 0,3-0,5% 3 boYacH.

4.4, HO3kHuUHLLI konyer{orlamn)a po‘la* ol$b

E=pacagaf ....—
Konyellor éeb alalacHSan Tax3u3
enHsb a8re8aH nok 3bakHma boYlLl,
Icbk]| cleyon oY8a cbl/latl Ta(enallan
ya$al8an, lasbsal *oToT 20-25 TT
uaHnVkLLaN poYa! M3! b/lan ssoplan8an.
Konyer(ornin§ o‘lMa a13nu1 poYal balla
bMan o‘ral8n boY/13, bu balsalar8a
konyelorrn  tayancbl  blsoblan8an
3aplralan binkHrMacH (24-rasr).

24-raxT. Kbloroll
KonyeMorTuw*ko'nnkbl.



Po 1l 13b|a|:> cblﬂansMa KO pLucHa 3I:>Ix{a Ta(enallan larK|I:>Iea 8 ya P;
lartn§ LLiLic)on ko‘p boY8aw mclknn 3anoatOa <leyon a3o3H 8Usb(lar<lan lenl8an
pecblar 13blalllacH. Ma3HTalartn8 Tubl T ée(allanm layyorlasH wcbun rarur;
bo‘18an poYalart 13blasMa ieyon Klzlo«a layslll! 8Ysb(lar bllan lenl8an|
pecblarclan Moyclalan]lacll K|3lo(a layslskl1agl Jarayoncla pecb (1bl8a clna3 §“15(1(1
mrasosf1Jarayoncla Ta”ner/1 84sbllanlenlacH. Konye/lorlar bayo<la ya Kisloro<icla
13blasbl TM TKT. Hayoéa 13blaSanclapo ‘1a( HayonT§ (ark)bl(1a8l ba'21 eleten(lar
blMan 10 ‘y1wb solacl, nalyacla poYaiiHn§ sidabl pasayaclT.

8bun8a ko‘ra KeyTs! yauHarc®a konyellorlar k]sloroclcla i13HiaillToscla.
K1s1oroc1 Komyellorlarlcla o!t8>an poYainw§ silat ancba yuson boYacH.

Km)oro<l konyellorlanw  un3iK! FI13TLIJan 3oykHacl"an FmrTalar oruaH
K131oroc! bayéaHb, uw koYanb ya LLU3bT3b eleklr cK18ale! yuniTa3s! yorclaTi(a
Ma< (24-rast.). PurTta kanaH we(@ll sMéan 300-700 Tw wurosHkéa
Offlasb8an. Benlayol8an ki3iorocin T2 bo3iT 10-12 aiT, NeaHst 97, 99%, bir
1ofina poYat of'3H ncHun blr (laslqacla2,2-4,5 T 3k13loro( Hayclalac/l. “rayon pecH
8a sarab 30-60 "acpsa éayoT €la<ll Horbla ki3toro<ll konyellorlarwng|
balilLl, oir/1Aa, 100-300 I, awwo Ha]ri 500 | 8acHa boY8an konyelorlar Hatu

Tay)u(l.

PWIWAXMWTTMAWMWHANOBIW AMHNWHHHMHIWI MMMLW NB-T-
K|3loro<ll konyelleorlaTw§ b Jarayonlan aytOTaliKk xsxriin narora!

AftacH. Konyellertn Texaw rt yoréanHéa 0-360° 8a bun3b TU TKT.

Konyelorw 3krap (lerwr-lersak), cbo‘yan, $yms, bllan (o4Y<HN$b

|konyelorTn§ yuson L8rH<1a8l bo‘§Urivian, poYa! ya sblakw suy|b oHsH e3a yon
YoTowclas! noyian baJanlacH.

8blixia rarMbléa 3uync) os cHo‘yan, po‘lal 1eT1ir ter3a8t, oHaktOsH, lenHr
ric)asl, boksu, <lalasHpafiéan lboral bo‘H3bl TU TKT.

Konyelorga suylayoi8an cHo‘yannTt§ Harorait 1250-1400°C. K|3lorocl
konyelleHanéa Harora! kalla boY8at ucbun 20-30% {eTk ruéa ya 3krapVan
loycblanMacH. Bun/la konyelort 8onronlal Holal8a kellinHb, 3blixta 3oHnmacH
(3uywn, cHo‘yan o84rHS18a wsbatan 25-30% TelalloT kTlllacH).

80‘n§ os cbo'yan suylMacH ya konyellor yernkal Holall>a keXXnMb, un8a
KI3loroc) bera bosblanacH, s3Hun!!!” bMan birga 3blak bo3!t alvycH1 koTponenWar
Haw 3oHnactt (oHak, boksk, le T1r ruclas)), Murta yun21 blan Te tall yura oraH8Y
0,3-0,8 T urosilk/a bo'H3b! Kerak.



4.5. PoYa(w Marle» pecManiia 1$Mab cbluankb

Prankur Telallur{»lan P’er ya ETIN Mar(cnlar Te(all cblkpwit
lanw cbo‘yan bllan birga erLLib poYa! o b m3rHLW (akHIM k1 ar.

Mar(en pecblari(ta uayla

[KM oy cNe xIt(a Ta(cnallanw

taysi/1aa farab, larayonlar
Inynla’Mar<»a boYwacll

Bu Jarayoncla 3bix(a 5lfa/kla cbusbka
cbo‘yaw bJlan tewir-lersakctan [loyclalan|lacl|.
3krap JarayoT aso3H ya Ki3lo(a 1aY51skla8l
pecblaréa boracl. Ha]nH100 (onnavacba.

Bu 3arayonpa 3blxta 3" aHiia 3nywny, cbo‘yan
bflan (ewir mclablc)an [oycblan/lac/l.  8blixia
<arklbl 80-90% 3uyusa cbo‘yan, 10-20% 1et/1-
ruitas! boYacH.

A5051y]arayon bo‘Hb, buncla $bixianT§ 60-.
80% uay(a )$blanuycbl 3uymy cHoyan ya s0l8an
rmga ya terrnr-tersak (blynH 300-5001). 8krap
Jarayomuu fieyon ki31o(a (ay$LU| ya a$o$H §4S$br-
laréan lenl8an pecblariia oHb bor/lac/l. Bu "a"a-
yonéa (erTMer3akw sayta erllsbga cbo‘yancta"t
uo“$blrncba eleten(larw ok51c/lasb ncbmn pecbua
TaYunTt klor<laierrnr ructast 3o/Inac/l.

8krap-rn<lalarayoluc'a P ya 8 ko‘p bo48an
Bblixia Talenallan 1$blallla(H.



4.6. Car bl'an kublyiiwan Mar(en pecblannw”
WLLsbl ya 1$bl

Mar(en pecblaririg§ a5051y F15mu yannacHr. Bu cbo'rtcbou, erllsb bo'sbHNY
boylb, Te(all unT§ (ublcla]oylasb8an. PecbTn§ cleyorlan oY8a cblitatM cHmas
Yokl XroT Taunerk 8Ysb(lanclan lenlS8an. Pecbnt§ oal<H Al3tkla 3blx(a
Ta(enallanw ywklasb ncbun inarcba bor. Orua iieyonéa en8an po‘la(n! cbluawb
ncbun (esblk ya noy Tay)u<l. Pecbnt§ 15H ASLL yeréan 4,5-8 7 balancllk<la
Joylasb8&an, bu e3a (aToy 03(18a Kalla baJtcla8l Koy3bT siny13b8a iTkon beracH.

Malen pecMarbla Te(allt erll3b
ucbun kala barora( kerak, butng§ ucbun
pecb”a bayo ya “ar <{in\%n bolcla benblb
C~rcHn3bTlo‘Lla re§enera(orlan bajaracb.

Ke8enera(orlar o‘(@ cblitaTH 84sb(larclan
yerlka! kanalcbalar 3bakHitia (enl8an bo‘Hb,
pecbnw3 bar (oToweéa |kkkaclan ]oy lasHean.
KeSenera(orlarnt§  wm3(k| bo‘$bl|8Y4  en3sb
KaTerasbl (epa 41311 bllan blrlasb8n bo'Tlb,
pa3(kl ¢ $ 71 KwH3b yok> cbluansb lrubalan bllan
blnkkan.

PecbTn§ \anna«i8a bayéalunychbl 3oywuy, ya bayo fi218an 8ar
reueneralonnT§ ka(ak-ka(ak karmallanc)an o‘nb, a3(a-3ekT ft2i(acH. 8oyuu
bayo bat IkKkTCbl F218an bayo re8enera(orlnlng ka(ak-ka(ak Kanallanclan

0*(1b S21y(H



Pecbua baycbla/"an 8ar ya bayo 1100-1300°C pacba salrcHnlMb
ymbonlacH. Ke8eneralorlarclan baycblayol8an bayo ya 8ar pecbnT§
bo‘§“12Iclao ‘raro aralasblb yornacH ya nalyacla sbixla tatenaMan Ta4 uT yasal
oY8anclan 30‘n§ enycl. Hayo reSeneralorlan kallarov bo‘lb, pecb8a ko'pros
bayo beracH. CbunY oriisicba bayo pecbnT§ tobicla§| cKo'yan, 3krap
n8lerockw ya bosbsa eleten(lanw ok3lcHaycll.

FfremNBll pUUN NN I/II/IBI/II/II/II/II/IBLLIVII/II/ILLII/IVII/ILIJVII/IQQI;
Har 20-30 Aa)p<la bayo ya 8a2wn8§ yo‘naHsbl aytOTaiik rayls

0‘28ariTHb, pecb8a borayol8an bayo ya §arnt§ a<25" clarajasl4a’w!nlanacrl.

p 12(Mnl5an 2arnin§ ul2c/Ir||S8an bayoita yoncrllisbl nalyaslcla pecblin§
13bcbl yuraslcla barora* 1800-1900°C 8a yelacll, bu e3a po‘lal 13blab cblsansb
ncbun yelarHcHr.

AS8arcla Tallen pecblan labHy 8ar yoklTarul yorclarwcla f12cHn13a, §a2larwu
u2niib bernychbl kateralar§a eblyo) bo*ltay<u.

Mallen pecManwn§ ba]rT bar xlicH. En§ ko‘p larsal8an pecblarnt§ Ha]llll

«50-175 18acba boracH, aT 10 13b ba]rw 500 KOnna bo*18an pecblar baT Tay)ucl.

4.7. Kan8H tc(aHar kblab cblaansb

pora Telallar 3T8an ran§M welallar bat 3anoalOa konsiink3ton Talenal
$l<alifla kalla abarwyalSa eS8a. Aywsasa, eleklrolexwka ya racHolexwikacla,
3aTolyo(302Hkcla, asbob3orHbla ya TasblnasorHkwng bosbsa lartoularlcla
[nlaTT§ abarwyaii bealyosclr. En§ ko‘p 13blalllac%an ran§H Telallar§a riws,
akuniily, Ta8Ty, Tkel, Ao0°‘r§‘osbln, falay, rux, xrot, yoMrar, lkan ya
,bosbsialar kkacH. Ancba kalla §urubT 1asbkll el8an ran8r Te(allar lmrM-1utan
|x033alar8a e8a. 13b 3baroT8a Ko‘ra eleklr 3anoal ucbun yen8r ya Tuslabkar
Telall kerak, ba'2l blrJoycla 1331aHknl yax3bl o‘lkaracli8an, kaT yeyllacli8an,
|[ran§lataycl8an, 13bsalatabl kioblk bo*18an Telallar rarur.

Pan ya lexwkawng yan§! lartoslarl yryucha kelsbl blan sanoalla bat
yan§llartoslar ynucl§a kelcH. Bular atOT lexTkasl, racHolexTka, leleY1letya,
|[ko3TolexTka ya bosbsalar. Yan§llartoslar ucbunyanabat ynson xo3s3alar§a
le§a bo*18an nocHr Telallarw 13blab cbluan$bw ko'payiinsb (Lan, §ertaty,
renly, 8al'Ty, Tobly) ko‘rcla LULLTOA&A.



Texwkaia ya 3anoana en§ ko‘p
15blallMacb8an kon3(rmk3k>n ranSH Lwue-
lallarclan riws, awrwiuy ya TaSwylar
bo‘Hb, keyTs§l yaaWariia tan, wwke!
baT kKn‘nlab kMal TitmnHa

Tek3bln3b ncbun 3ayoHar

1. Terwr malannt§ LranT kellinn§.

. Pum(lalarw erLLisb8a 1ayyoriasbtng ToblyaHw bayon s1HnS.

. OoTna pecbnT8 MuwH3bl yannTt§ yoréarcbl unnlralan baslcla
Ta "lnTol benns§.

. OoTtna pecbMa boracb8an AabliiTyonny Jarayonlarwi2oblan§.

. Cbo'yanT bosl bo‘Hsbkla CO 8a2nT§ abartyaHw kellinn§.

. Kiclaclan (erwrwklawxblw (u3bmun(wns.
Kbloroc) konyer(enwn§ 3xeTta3t! cblrt” Yapo*lalw bo3/1 bo‘/Bb
larayowwiroblansg.

. PoYa(w any13b nsmHanwimsbmniinns.
Po“la(wun§ 31Ma(tMt o3bwsb ucbun <A&iay (exnolo§ik Jarayonlar
bajanlacH?

L. Texwkaéa eng ko‘p 1$bla(Ma<118an ran§H Te(allarww ay(Ts,.
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5. «*"YMAKOWIJTK

5.1. OnytakorHk HagMa ntuniy TadumutoHar

(JuyTakork <leb enS8an Telallw uoHplar8a suy>b [akon
yuyTalar, xotTa$byo!lar olM$b lexnolo§lyaul8a aylracr.

<3uyTarn KeyT§l Texalwk 13bla$b nalyaSbla wnclan cle(@l layyorlamacH.
AynT auywalar 13bloy benlrtasclan 15bb<l1ac1

(3nytakorHk TasbtasorHbla, aurll3Ma 18bbHla<l18an TexaTrT ya
Tasblnalartn§ clelaHanw layyorlasbita ken§ voYlanfacH. 08UrHS§18a w$balan
Tebll ke$l5b éa518oblanTng 80%, proka4 3lanlantn§ 68%, aylotobll ya
TraklorlaTt2 30-60% T AuyTa Velallar lasbkiT e(acH.

<3umyTakorHk blMan o1t8an clelallar ancba arron boYacH. Bo3sbua vsuliar bllan
xvHc 3bunc)ay clelalr| (ayyoHasb blir necba bor fitta(§a Lsbisbl T TK T. Bunclan
(asbsan, umyTa waml bllan Turakkab $badclaf>l kalla ée(allarw Har X1
uoHsbTalarclan o3on oH3b (Tkow boYacH. Ba’ran ana sbunéay clelallart bosHcla

n3vHar blMan layyorlab boYtaycH OwnyTa clelallartn8 o84rMs: 10 §rattclan 100
lonna8acba boY13bl TUTKT.

OwuyTakorlk vsvH blManJuc!a Ta 3 uHyalll
clefallar; tobk!i yonuy <lyl8alellannt§ bloklan,
8ar lurblnalarint§ lopalkalan, oy na3o3la-
nnT§ Korpuslan, (la3l8oblalwng 3lantalan ya
bo3Ksaalatl oH3b TU TKT.

Lliclan lasbsarl umywakorHk bMan oHngan (lelallarbl awsHs! bat yelarll
bours, oYcbatlanT cbel8a cbldlsbl or rwuyHorbla boYacH.



C>uytaw po‘lal ya cbo'yanéan,
alwTwy, Tagwy, Man, L5 solM3sbTalan
ya bosbsalarclan oltacH. MasblnasorHbla
ken8 uo‘lManMacii8an clebllar, aso3an,
po“lalya cbo‘yanlarclan auyHacH.

Pny13b yo‘H blMan unyTa oHsb bir
necbla lexnolo8lk]arayoniar-bo3suicblar-
wng y18‘rcMs”an Wroral bo‘lMy ular:

E3lab soHn|!

=2> Toée! KoTplekllanT *ayyorlasb

uoHp vya 3*el]entar wcbun wniarnt§
aralasbralanw tayyorlasb

3leuenlarwlayyorlasb ya umrllisb

Any|$b nskmnalanw (ayyor)asb

Lwoclel bo'ytoba soHp layyorlasb

Te(alnt enM3b ya soHp8a umy13H;

AnyTaw soyblsb, (oralasb ya naroral
ALLBb



MelallT upylsb ucbun yolplar bir TalaHkK ya YOIy boYacH. BIr TarlaHk
polplar soHp aralasbrablclan layyorlanacll. OoTily solplar Telallarc)an
layyorlatb, nla«la ko‘p Tallalab anywalar oHracH

<30l Mp oH3b ncbun To<lel rarurcbl.

Mo(lel - buyntnT$» nu$xa8l bo‘Hb, cle(alnT cblrtabl bo‘ylcba
Tebll(lan, gaMpj yo8‘ocb(lan (ayyoHawum/1.

25-raxt.Melall yollp xxetaxr
l-uoWp bo 3UN%  2-%a2 cblgarnychbl resblk, 3-yunymH [/r//w kanaH,
4-xWl]en, 5-pornr%‘a, 6-goHp b o ‘laklarl.

Mo<lellar ancba Tn3labkaT boYl3bl kerak, cbunk) pressblycbl Tasblna-
lar(la Toiie! 2lcbla8lcH bMan nnMb Ko‘plab auyTa ofi$b ucbun aytOTaiik
Ta$!llnalarc)a 15blal/Tack8an Toclellar Te(all sio(1$HTalarclan layyorlanacll (kul-
ran§ cbo‘yan, ablniity ya nw solf5bTtalanc)an). 8uyns Telall ya yoisbTa s0l-
8an<lan 30‘n§ cbo‘ka(f.



Cbo*“K13b rwuckan melall ya solisbTawrw, 1nn8a bo§ Hu, 3bntn§
ncbun Ttoclellarwn§ oYcbarw buyuT o‘Icbarwclan blrox kawnarod
bo‘Msbl kerak. M13ol ucbun cbo‘yan 1-2 % 8a, po‘lallar 1,5-3 % ga,
bronra 1-1,5 % 8a cbo‘ka<H.

8lerlen - bl bo‘sb, lesblk, cbuyurll
unyTtalar oHsb wucbun 18blaitlacr8an
eletenl bo‘Hb, nlarw Tax3n3 3leuen
yasblklaricla layyorlanacll. 8leuenlar
uoHpTrw 1cbl8a )oylasblwlacll(26-
rasr).

26-ra3T. $ler]eniar.

5.2. Pola( smyTalar ovsb

Pecblarcla erllb oHn”an po‘la(larw ()ollplara guyllb,
BOYLLIMb oHn”an Tab3ulo(w ynyTa c)eb ablacll.

Yusaon $ral|| po‘lal amytalarw oHsMa suymc] Telalbl uolplama auy:$b

JarayoTt yakunloycbl boszsilcb bBoblanacH. 3Ka(H po‘lal amyTtalar oHsb ucbun
- 3uymsa Tebl bl solMplar8a snyisMan ayya! (ayyor™arHk i3blan baJanlacll. E!IunT§

ncbun po‘lal (n3Haclan noylar, koysblar ya clolMplar layyor bolal8a keNernla(.

Po‘lallanu Tarkas>8a sarab ularw sollplar8a sany:sb alobléa 13b relalancla,
barorallarcla ba)arlacll.

En8an po‘lali koysblar yok: ya8onelkalar8a clabu! a/1|M|b5 30‘n§ kranlar
yoréariéa layyor soHplar§a oHb keHb auyllacH.

Po*lal amyHa<H8an koy3blar la’lwrlarf{>ar<lan 30‘n§ A12(11n18n ya KO2alan8an
bo*Hsbl kerak. PecMan en8an po‘lal bilMa koY3bua sabu! a°3b Ta ’an!.



27-ra3t. Koy3bniil{> ko'n<blan{>
KebInM

1-koy3b,

2-8ralli 3(akan,

3-probka.

Koysb iieyon o4Y8a cbléaTtl 3bato! 84UsbWMarclan lenl8an bo'Vb, 1a3bs!
(owoni poYar yoplata blMlan sioplangan. (Joplatacla balsa bo Hb, by balsa bllan
Koy3b ya8onelkalar8a o'Taillach, yon 10Toliciasl suioylar: e3a KoysbT kran
yorinaniiéa arayacba8a o'taiizb ucbun Xirtai uflach (27-rasT).

Koy3abnT§ b Lk3T18a oY a cbléaTH Ta(enallarclan 3(akan o‘Ta-
(MacH, TN § 1e3bl>t bor. Ana 3bun lesblkclan 3nyusa Telall uolplarua umyllacH.

Tek3bT3b ucbun 3aYoHar

(uyTtacblW kwn§ Tasblnaso2iuikcas: o 'rw baaa Tayvuwo! benns.
<3olMp 1arK]'bl ya 1nrlant ko‘rsallbo4Ts.

5ler]ennT§ yazila3i ya uw layyorlasb iexnowo8§iyasit im3bumrtns§.
C>nyTa oll3b (exnolo§| k]arayon!anw 3anab benns§.

HPwODNpE




6. META1XAKCA B081M 08TIOA 18HLUY BEK18H

6.1. Me(all8a bobIT 03Ha k bloy berkb bayllla ntwwy
Taduntoar

Melallarw bo3:T o03lM(la 15blasbwng Toblyai 3bunéan ibora(k|, plasl]k
Telall ya so(i3bTalar lasbsl kucb yok) bo3T (a'3Téa plasiik
éelorwalblyalanaé]. 5bmn8a ko'‘ra T o ‘MTtelallarT (cbo'yan, bronra) bo51t
o3Véa 13blab boYTaycll.

Me(allart bosi:T o3liéa 13blasb ancba yas*éan buyon Ta’'1uTt boY43aéa,
bu nanl nyo)lanuycb« bl3oblanac. Cbunk: te(all cblutc cblfansb kaTt
nuaéoréa, 1$b nnurt kalla ya olfMngan Tab3nlol 3Man ynson boYacH. Bo3iiT
o3iéa 13blasb na(ya$kla Te(allmw§ lMwk-Texawk xo3salan yaxsbllanacH.
Bo$it (Blic)a Te(all 15blanza 3bakHN! o‘r8allTsbéan (asbsan, nnT§ icbki
(nrllsbl ya xossaian baT o‘r8aracl (28-rasr).

MelallarT bo51T o3iiéa 13bla3b 13nH blMan 80%
éan Ko'pros 13blab cblsanl8an poYai Aayia 13blanacH.
Kan8H Telall ya siousbTtaaTtT§ 60% éan orii§4,
piasiTassalar, TeTallTas Ta(enauarning Ko'p $h3T1
bo51T 03iiéa 13blanaél.

B 03T o03iéa 13blasb blMNan 0§4rH8: 10 § éan 10010nnaSacba boY4™an xoT-
asbyolar, yanTt Nabnkalar, buyntlar, clebllar oHnacH.

Bo51T 05Héa 13bla$hb Jnéa Turakkab Jarayon bod|b, buyntwing Masbs» Ya
icbk1 AA1511anéa ancba o‘r8ansblar boYacH, naryaéa buyuntéa Nuk ya Texaw kK
o‘r§8ansblar§a oHb kelacH. Bebl 1a5bs> kucb 1d 31cla, ayyal elasHk, 50‘n§
pla$rk clelonnal5lyalanacl]. M1501 mcbmn xoTasbyo8a kucb 1a'3!r etHr$ak, m
3bakHwW o ‘r8arHracl. 3bu blMan blrSa Tei1aunng éonalan bat o‘r naybaHéa
sTacll, buklacH, eNacH ya bokaro.



28-ralT. Mew LLUANx/vw o'wanxM ellIria

Ela$(|lk Nelortablyaiia Te(all aNeTt]an
ora$lcla8l Tazolaian kwblkrog rraclor8a syl

ya (a3bsi kucb olw8anclan 30'ng ayyal@l bolallSa
HaylacH.

PlasHk /lellorTablyaéa e3a a(otlar orasb
éas1 Tasio?aclan Kana rrackaua s1Ylyclllar ya lasb-

i kmcb oHn8anclan 30'n8§ bat ayyal§l bola(18a
HAaylTtaycH.

N31NT§ 3bak ya o' 1cbatlanw o‘28an3b b/lan birSa nnt§ btunMfuun
3aslasb kerak. J131cla vrllsblar, yonular bo3l bo‘IMsblkea yo‘ 1a0'ylraycH.



Bo$uu o3méa 13blasbw 3oyuy ya 15514 boHariia
| ba3am3b TMTKT. Me(alTt 3oync] bolc)a bo$it o3méa

-4 | clefortal5lyalan8arkla, nnT§ xo33alan o‘r8anb, elas-
gz;ﬁ]IZrHaiarmn’\ \ | 1kH8i, 1551HK ya eiekir oUkaxmycbanb”, koTwya-
o'r§ansblan XK bar<]o$blllis: yotonlasba(H. bbHbu Holalcla 1a3buy!

y | kncb 12’317 nawyasicla kn3(@ll panjaralarcla sH”3blar

03/1 boYacH (29-rasT).
b

29-raxT. e/orTablyacla krlllapan/aran/nuy,o ‘ruanll
a-ckLUUW xAp3K, b-eMLLIXK.

prokaHasb
(yoy!3b)

30-ra$T. Melallarw bo$lr o0%$lkla mxblaubTTy a$05ly nsmHan.



Yoy15]1, cbo'215b ya pre551a5b Telallur§lya xayocllanéa bajarllacll.

8blatplaSb ya bol§'alaSb |arayonlan esa TasbTasorflk,
asbob3orHk, pnbor3orfk rayocHanéa uo'ManMaclll30-rasT).

6.2. Me*allarw prokallaSb

Me(allaTtl prokaHasb bo3T 03Ma 15bla3bTn§
eng ko'p yo'HanMaéwan nmHcur.
ProkaHa3béa TelallT blr-bln§a le3kan aylanuycbl
Juyalar orasl()an erll oYkar/lac!!. Bunéa]uyalar
oraslc)a8l H”3b benl8an Talenallarwn§

MeXallarm HAaHnHS1(lan kioblk boYacH.1nyalar blMan Te(allw
prokalltoTn§ e213b naluaslcla xoTazHyont” waln”™ kobrayacl,
ToMyali. mrunluy! osbacH ya e T ken”ayac/l.

Proka! 3lanlanTtn§ ]Juyalan ke3ltlan 1wurll-lutan bo‘Hb, wular bllan
AvunMsb balkalan, bar xI salwHk(1a81 M3Har, proka! xowa$byolar yoyllacH.
PoYaHarw 3oyunalayT ya 15514 bolclayoylac/l. 3oyma bolcla Maga! yvpc|a H5(1lar
prokaHanacl (31-ra5T).



3l-raaT. ProkaHaxH )arayonlarTT% xxeTam"

1-birTcbluxa o 2-brcb)wra, 3-\kkxricbluya o ‘L,
4rkkTCbllwra, 5-x0TWwKyo, 6-layyor Taks3ulLl

lnyalar orog/lan xoTa3byoT bo3sllb, erllb o'Hsbl xoTasbyolar ya
Juyaiar ora5lcla bos/1 bo‘lacHSan 13bsialaT3b kucbl naiyasila baJanlacrl.
Yoyllsbita Telall ikkua aylanuycbl yaHar yorckrruéa Lb olMlw'b boslMacll.
Meiau yallar ora3iza8! salrultclan oY8an xoTasbyo i13bsfaiawizb naCyasMa
urmnblasbacb ya yoyuach (31-rasT).



Cbo‘rilb xoTasbyow asia loraylb boruycbl
asbob-Yoloka 1e3bl§iaan 1orvb o'Mcar/l, cle<onnai-
5]'yatab, 3bakHT o0'‘r8arlllsb Jarayot bo' Hb mnnéa
xoTasbyonTt|> ko'nclalang kesiwrw lacbrayit>, urun-
H1 e3a wrayacH. Bun(la buymntnTt§ o0‘lcbatlan
aniy, benl8an §eoTeiwnk 3bakH 10ra yuraH bo'Hb
cblpacH (32-rasT).

Cbo'213b, a3o3ar, 30ymnsa bol-
éa balanlacH, bu nanicla rans8i te-
(@afMar ya maTtT8 4yomsbTalan,
pa3l ya yunsion wu§leroclll poYaliar
baTtéa 1e§!lrian8an po‘iat ya sio-
nsbrtalar8§a 13bloy bensb T TKT.
13315 bollla c1o ‘213b]ucla kaT bol-
1aréa b”ar/lacH.

Cbo'213b nalaxkla ollnacH-
fan buyutlarnTt§ Kesinii o‘r8a-
racH.



a) 1-xotasbyo, 2-k1Tya a3bob

<0

32-ra871. Cbo(21$b aixewalan.
a) (esblblan o0'1ka213b, b) bo‘'ylaTta cHo'rl5H
(1) anc3ara cbo'215b naTmMnasb



3

2. Yvpsa aeyor]

1



MasbTtasorHkiia 1rH pro/ilr 3o/1atell rarur boYacH ya 13blaubli. Bu
buyun/larw, asosan, yoylsb b/lan oltacH. bekT 3anoatOa ularw ol13bnTa yana
bo3sbua nsn/lan bat Tay)ucl. Bularclan bln presslasb Jarayowicllr. Presslasb
b/1an a3zos3an, rangH T e 1a/ya soiisbTtaland4an xotasbyolar olnach.

Pre$8las$bnt™ 1kklMa w3l bo'Hb 10'8'n ya" le$kan

pre$sla8lmHr.------- - o

Kerak!

To'8'r1presslasb(la puan3onnT§ barakan naityasicaTe(all Ta(n3a Ko'riclan
cbluacb. Melallnl baraka: yo‘naH3sb: pres3wng barakaH yo‘naHsbl bo'yioba
boYacH. larayon oxTéa pres3-lortaria oryra Telall so!lc%Y solMb, bu solclla
Te(a/1w 3baxk/lawsbbla 13bHrok eitaycH(33-rast).

33-raaT. To‘@'n msambla pressilasH:
1-puaTon, 2-konleyner, 3-Ta/n3a,
4-pro/H, 5-TlUnsa nabla&ck, 6-xoTaxyo, 7-ka/c/a



Presslasb Telallw asbob 1e3bl8i<an-Tainsa ko'rblan s14” cblgansb
3arayotcHr. Ma(n$awng *e3Hi18 T T § 3bakH bar x/1bo' H3blTU TK T; yutalos,
Kyaérar, HO'mburcbak ya xIMTa-xH. Pres3lasb b/lan po‘lal ya ran8H Telall
unmytalanTt yoki xoTasdbyolant aTsa 3bak!S8a kellrHacH. Pres3iasb bllan

o1Tacu8an 3bakllatT80' Icbarlan 5-250 T 7. OllnacH”™an lrubalar cllaTteTn e3a
20-400 TT.

Puanzonnt” (erHs§l preagkkH 1erl'iuil cleb aylliacH.

Puansontne 1e2 V&1 prexx/axH (€2/1%!1 éeb aylllacK. MeialTng ko' nclalang
Ke3inH necba Ta/Jla kwbraysa, Tebll ko‘rclan 3buncba Talla 1er cblsacK.
Pres3lasb Telallt sai2cm8an bollla bryarua(. Presslasb, a3o3an, kalla kucb8a
e8a bo' 18an §u!rayHk presslar(la baJanHb, nTn§ kucbl 8000 LUnnagacba ye(acH.

34-raxT. Te3kan nHuk!a prexx/axkK
1%[Mra, 2-konleyner, 3-puanxon, 4-pro/Tl,
510 6-xoTaxyo



Teskan m3nmMa presslasbcla Ta(nsa press3nT”™ puansot8a TabkatlaTtb
blr§aHMa baraka( uflacll ya ynyTtaw 5Sliacl Hatela Telallw Tta(n$a ko‘riclan
cblaaracH. Me(allwn§ Ta(n3aclan cblubbl yo‘naHsbl puanson barakaH
yo'nal]5bl18a 1e3kan boYacH. Bu nsvMa lMasiar TelallnTt§ ko‘rgan cblalsbl ncbun
uarsbllk boYacH xo0lo03 (34-rasT).

To'8'n m3anll presslasbclayuuonciast Larsbllkéan 1asbuan uuyLua Konieyner
yun2351 orasMa boY8an 13bsalawsb kucbl Haw Tay|mn<l $butng§ wmucbun ialab
ullin8an kucb 20-30% kallaboYacH. To‘§'n ya 1e3kan pre33lasblabaTt ancba8ta
cblyTtcH cblgacH. LW T8 rwucion 10°8'n n3MMa pres5lasbcela unytant”™ 12-15%
(ba’'ran 25%), leskarl naullla presslasbéa e3a 5-6% (ba'ran 12%) 1 1a3bkl1eiacH

Teskan wsnlcla presslasb kaT «bEYiacl, cbunk) annltatn§ konslrukslya51l
TurakkabcHr. Presslasb yasanéa te(allw sircMnsbcia ya knymncHnT§ ko' payib
keiTa3H§18a e’ Hbor berlMacH, cbunk! knyuncl Ta tnsaTtn§ 13blw yotoblasbHraclA.

Pre$$la$b yo‘H blMan ko‘pros ran§H Tebllarclan lrvbalar, Har
xr! o' 1cbatlarclagl xotasbyolar oHnacll.

o
Pre3slasbnT§ alralllklan Pre5%la$btng katcbllklan
1. o1TacH8an Tab3uio( 3aH yu- 1. AsbobT Ko'p yeylLlI3bl.
A0 (bosbua nsmnllara T3ba*an). 2. Ko'p Ttelallrt cblartcHS8a cbl-
2. Kat vnutH parclorlasb Jara- h3bb

yoTw balartaza bat boYacH

3. Kalla b nnutuwa esa.

4. Mwvrakkab 3baklH xoTa3byo-
lart OH3bTUTKT.



Oltac%an buyutlarwn{; s|laiiSa xoTtaszbyo o'lcbatlannwg§ ai1141131 ya
1ynrastta (oraHp! kaKaia’'sir ko' r3a(ac):.
P 12é1n1ean xoTtasbyonTe 51 knymnclllaréan alba<a HOralatsbl kerak, ak3
bollla Ta(n$aw baT Xer6a 13bclan cbklaracit. Pre3siasi ucbun bosblanUchb ta*enall
wiirééa o8 1rHs8 0,1-3 (onnaeacba bol8an yntalos ya oLl sutaH sanyTtalar o/nacH.
| Konieyner o'raiisn ucbmn xotasbyo (o2atanacH, srrcHrHacH ya okskW/arian:

*yaxsbhabloraiana(i1.

6.5. Me(allarw bol$>ala$h

I HNW THNaBTW NHBW HBAaTBBasAW aaBn W BW arr
Melallariu bol§ a blMan nnb, rarur 3baki8a kellln3b bol% ala$i cleb alalacH

Bol§'alasHcla Telall bar loTon8a uarab cbo'rMacl. Bol§'alasb nanuasMa
| bnyntwng texawk xoszalan yaxsbllanacH, cbunk) ntng 1urlisbkla8l Jer/IrA
YolaH 1lurllisb{>a aylana(l], lolalar No'§ ‘n Joylasbacll.

XoTasbyopa ss°3b wu3vH bllan Lbl oy berM8ancla lolalar nolo'§‘n
| noylasba«ll.
Yut3bou Telallarw, ba'ran, 3oyusa bol(la bol§'alasll TM TKT. 1kl xH
'bolé'alasb n3nH- go‘1blMan ya tasblna bllan bol§' alasb Tay)u<l.

C?0'1 blMan bol§ alasb krcblk niigiior-
éas1 buyntlartl {ayyoHasbla so'Hanlacrl
Ool8an baTTa bollarcla Tasblna bllan bol-
§'alanacH. Oéalla, s<s'1 blMan sanclonlar(la
084rl1{>1 10 k§ 8acba bo‘18an buynutlar bol-
§'alanacll. Bunéa xoTasbyow Tax3u3 oT-
birlar bllan wn3sblatb, 08MrHs: 10-20 k8§
Kuyala)ar blMan vrfacll.



Masblna/la bol§ alasb pneyTaiik ya bu§ -HayoH

bo1§‘alazb Tasblnalancia bawiia §|<rayHk pressiarcia
balanla<H. Bwuniia xoTazHyow  pgelortalslyalasb
yunuon”~a barakalanuycbl ur§ob yorgarruiia bajanlacrl.

11r81cblar (boyok)Tn§ 3bakH 1e3kan yuraK ya Naset yuraH bo'H3bl TU TKT.
Bo18'alasHcla a3o03y Jarayonlar umyl(la@llar: cbo‘r!sb, cbo'kiT3b, fA”3tan
cbo'kHnN3b, e813b, 1e3bl3b, A" 3b, burab 3bak! bensb ya bosbsalar.



(= Bwuyutw bo3Hn bflan $H(aTp yorclatkla 13Mab wwng
" 3HakHw o‘28arHn3b JarayoTt§a $MaTpla$H cleb a*alacll.

gblaTpwng MurmH3bl ya 3bakl ollnacH™an xoTa3byo 3bakHSa T0$
1 boYacH.

35-raxT. 8HlaTplaxlarayoT.

1- $blaTtpnT§ ym,qor§1 pallasl, 2-$blatpTn§ pasla pa“asl,
2- 3- xoTasbyo.

8blatplar uallly ya Tu$iabkat le{prlanSan poYallarclan layyorlanacrl.
8blaTtplarTtlayyorlasb Jucla Ko'p yas: ya Tablag' lalab e(acb. bekT ko‘plab
bnynt 1$blab chklanluyancla baTtTa xarala(lar uoplanacll. 8b(aTplan§an
Tabkubllar bol§ alan8an Tab$ulo(lar@a uara8anéa arron, oYcbarlan aTty ya
Tn&(abkat boYacH. 8b(atplar aJralra gllb ya3abl) (35-rasT).

8Martplar bllan aylolrak(orlar, s13bloy xo™aHk TasbTalan, 3atolyol,
ya8on 4e(allanlayyorlanac 8blatplan8an clelallar, uTutan 3anoatt™]ucla
Ko'p lartoc]lanc)a 13blaiilaclli36-ra51m).

/ \ 8NeaTpnw8 ymuyon boYa«l mxllU $klaTp cleb, pa3(lv
bo' 1a81 e3a, o3LU al(aTp cleb alalacb.



36-ra3T. 8k(aTpla$k TaHsuloMan.

P w L] Hil|
Matplasb wucbun pokoykalarw poYalaréan, ran8ll Telall soH3b-
lan, T e 1a111as Talenallanlan oHracH.
bMatpla$b bMan oHn~an pokoykalaTtT§ ob>UrHs1 0,1-30 k8§, ba'ran 100
K§ Nacba bo'HSbI T TK T. 8blaTplasb >kki X[ boYacH: Ha} T alllaTpkTH ya
IMxHlaTplaxH. BuynTtw ui2cnb ya $oymulay!n $b(atpla$b TM TKT.

YT7 4 Hapnl 8b(aTplasbl ocUny ya yoply wsuHan
Tay]ucl.

Ocblsa $blatplar<la $b(atp ke$1T1T1lng cbe(k: fhrraian bo'yicba ansacba
allltb, $H(atpla$b yauwnéa bobliT blxoblya orHsicba Te(a!l pkr anscbast
bo'ylab cbla<l. o12a|nb sblaTpiasb<ia pokoykanTt§ oUcbartlanTt kallaros
oH3b 10217, cbunk! pokoyka 3oyW8ancla nnws§ oYcbanlan a~garac!).

Ha”nH 8blatpla$b

8blartplasbcla xoTa3dbyo ucbumn kerak boY”an aws Te(all rwséonw
aws'asb kaHa abarwyan™a e8a. A8arc)a Telall yelarH rtaéoréa boYrasa
3blaTtp bo'sbHéY KOUTaycH, ko'p boYsa TelallnT§ orHsacba sa'snH uoHp
} bo'sbljalan airolla uaHn [o0‘y!ll bo3l slfacll. Bu so'yltlart keytcbaHK
SHHSb ya loralasb ncbun ko'p yas! keiacll Bosblan”™Ucb talenal 5ifalicla 3ol

| prokan ya clayny prokai prodan 1$bla(Mact |
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8blaTtpla3b ToloXlarc)a, 3blatpla$b presslancla, §lclrayHk ya Wuk3ton
preszlar<la, Sonronlal 3blaTtplasb Tasblnalancla balanlacH.

Buyntlarw wn3sn”ayTt 3blatplasb(la utunuy 1exnoi08ik Jarayonlar
umy~Nacba: xotaszbyow uusaiisb, 3b(aTplasb (aSar xoTtasbyo Turakkab
boUsa, uvw bIr necba Talla 3Matplab 3bakl8a kelllHbl!), so‘ytlarclan
lorala3sb, i1errTk 13blasb, kuyuncblan loralasb, kerak boWarpga 3oyuulayTt
kaHbHasb.

Sblatplasb<la bIr necba alrtasblnunycbl Jarayonlar aloblcla 3blaTp
ansacbalancla ba)arlb<ll. 133wjiayin 3blatplasbcla xoTasbyonT§ oUcbaTtkn
bol8'alab olT18an pokoykaTtllan awsaroa boYacb. (}ikiTb 3blarplasbcla
Fiz18an buynt yurasbl kuyuncHéan HOralasb kerak, ak3 bolc)a 3blatplasbcla
kuyurcH rarracbalan telallnTt§ icbb>a kT3blb LoM3bI TU TKT.

goynsa boMa bapnH 3blatplasb. Kanull Te(allar ya nlaTtTt8§ UoH3b-
Talan batéa kaT wupleroclll poYa(larclan 3biatp!asb wu3ull bllan (MrH aealiar
layyorlanacl. Bunclay 3b(atplasbcla buyut Tmn3siabkat bo' Hb siolachb ya nnt§
Texaruk ya 'K xo33alan yanaiia yaxsbHanacH.

goymulayin ba™nH 3blatplasb b/lan karia boYTta”*an 3ockOa pokoykalar,
<etauar 1ayyorianai|.

y

bl3Ll 3b(aTplasb.

Bwnla ynpsa <leyorl, yassi, lekls ya [laroYiy buyutlarw |[J3l, lenla,
Te(a)iTas Talerauarcian tayyorianaclrl

Y3l 3b(aTplasb-3blaTtplasb Tasblnalan<la, knyo3blp press]ancla bala-
MacH.

0 aHnHé: 0,10-4 T T 8acba boU8an HsiH Telallar 3oymsilayt 3blatp-
1anacH.

PaHNHS8: 4-60 T T 8acba boY8an HsWMar uaHn M3(H bl3oblaTtb, ynpsaaro§4
3oymylayln, saHnlan e3a 1381alayt 13blanacH.



N OAWDN R

bixLLI $H1aTpla$lnund axox/y alralllklan umyMa™Mablan
\boral

1 P13bls, yupga oeyorll, 3ocMa ya wurakkab 3bakic)a§|
Velal ya buyunnlanH o3on oH3b TUTKT. Bunéay ceianarti
bosbsaa m3ular bllan layyorlasb “wcla $iy T yokl ututan oHb
boYTtaycH.

2 . 13bunurt kalla, Telallll)alac yaJarayon 3oclcla

3.Bajaruiayoi8an Jarayonlart ken§ Texanlral5lyalasb ya
aylltaHasbltsb TUTKT.

1n$LU 3blatplasb yo4l blMlan 3o0ai, yeloslpecl) Tololslkl,
ayioTobll, Te1iall klM3blar, 3atolyol, ya8on, bar xI' ratalar,
YTK, ynpsia ya saHn éeyorll ae(auar, Ju T1aclan y TK cletauar
layyorlanacll. Bun wvsul bllan ba]rt bo'yicba aylotoblllaTtT§
75%, K Ty 0 apparaHan <lelallarnt§ 80% ya Te(alliyH3blaTtT§
95% layyorlanacll bl3i 3blatplasbcla a3o3ly 13bcbl A13T
3biaTp bl3oblawb, n 1kki boYablan |bora(.Y3LlU 3blatplasbcla
VElal bina 3arayon bllan yok: bir necba bTn-ke(T ~arayonlar
bMan baJarBbl T TKT.

Tek3blTb mncbun xayollar

Me(allarw bo3”™T 03lkla 13bloy bensb Toblyallw im3bumtn§.
Ela3Hk ya p1a3(ik clelortalzlya8a 120b bennuy,

B 03T o3néa 1$bloy bensbéa kn$lall parnjaralar sanéay o ‘28aracH?
Melallarw prokallasbiu LLsbuni!nn@.

Melallarw cbo‘213b ya presslasl! Kay~a taydmnto! benns.

Melall ya sioi13bTalarT pressiasbning saniiay msmllan bor?
MelallarT bole'ala$b]arayow T wroblans.




7. METAbbAKM 8LUASH 118LLUXALU

7.1. Me(allarw 3wasH

Tn$(abkatH~1 - TRlAllmT%
Oclal(la Te(@llarmTo% Texal K cle/orTablya%a \ayenurLLisbl™a
x033a1pW o/eanbl, gny/clat! narsblHK Ko ‘Palixbl
KO ‘mxalkrcHlar LuuHvnHa<H:

plasHrL|{;] - TelalTmo% /o/d/p
(le/orTralTyaclayeTnHTaadan
N3 xwinblyaH

MewwarAa pla$HKHKTTI% ka6l
yolLLl yo'aHY# w o' nn Hk o/eytHac/1

MexaTk xo33alar kon3irukhOr ya (exnolo§lar8a na8rurkaia 17 1n§ cbe8arasT:
bel§Masb ya Tasblnaiarw 13bb»15b 3baroblw awslasb TKoTw  beracH.

MexaTk xo$$alar (ay$lUannTt{> Bon ShyTauan, ya'w ro'na~sblar yok!
4elortablyalar salytaHan Texawk 3toylar naiyasiaa oHnacH. MexaTk
3toylarclan TelallaTtT§ layyorlawsb ya 13bloy ben3b 3kaHT narora( ¢gllisb/la
ken§ koYartiia lMoycblanMacH. Oo'y/uan kucblar (a’'3Tiia celaitn§ o‘lcbatlan
ya 3bakH o0‘r8ansbl (le/orTal$lya éeylacH. Oelortablya] 131{>a s0‘y|1$>an 1a3bst
kucblar last<la yoki ~3Twn§ o‘ricla 50(lur bo'lacHSan Ik | K-KHMyoyty
Jarayonlarcla ym)ucl8a kelacH8an icbki kucblar (a’3Tc)a ynraSa kell3bl TUTKT.
Bunita ym|ucl8a kelacH8an ro‘nslsblar o‘a yo‘naHsblc)a cbo‘2lLU3bnT§ oécHy
boH(1la sanyblaag™a 1en§ boYacH:

O =P/

buniia, P - kucb, IM P - ko‘néalar{> Ke3niT yn21, T 2
N3tcla nonnal ya mnnwa ro‘nsawblar yn)ucl8a keblT Munyasasa* (1a3bsO
ro‘nsai13b bllan tobla 20 nAiblarw bir-bt(lan Marslasb 10217 .

Mwuyauua! 20‘nai3blar Tasby! na§rurka 1a’3iricla yujwuc'8a kelacH
ya Tuy o2anallasHacll.



1cbl« 20°nAi$blar (asbsr kucblar (a'$1$!2, benl8an ]15T Jlonagéa yu)mésa
Keiacl ya TnYoranaHasbacrl1.

1cbk] 20'nAl5blaTTe bos3/1 bo' M$bl clelortalSlyalarnT|>~$T blynii bo'yioHa
no(ek15 OApbirblat3bl blMan bogTy. 1cbk) 20°nui$blar barora(nty Te(a!l baltl
bo'yicba nolekl5 (as51Tlat$bl na(ya5lMa yu)mcl§a kelacH. Maxalan, Te(all (er
13d1|>ancla ya 50ylMH8ancla Te(allnT§ 1a3buy ya icHk! sallatlan no(ek15 kenayacH
(51sMa0) ). Bunclay ro‘nulSH THU/IMUYH 10 'Ny KK SleylacH. Bunclan (asbgar!, icbla
20'npl5blar Ternlik Isbioy beri$b(iast Mara o'28an$blan na(yaSl<la bat yuucl§a
kel3bl TM TKT. Bunéay ro'naisb/ara (LLUrLLIX) ro'blaik éeyracH.

1cbliv 20 rii]i$blar sinyi- N$Twng buwun ba]tkla Tuyorana(-
saaoba 1a$TsanacH: la$ba<H8an | (4r 20'ny413b, 1 TaKroTo -

blMa clona3TT§ (kns(all(nws§) yok| bir
necba blokwng balrrcla Tuyoranal-
laxbacHSan Il (ur ro‘nalSb, n NUKTO-
ro‘ngbk éey/lacl

Kn$(all ka(akcba o‘lcbaTtlan8a yaut
Na]tlarcla Tuyorana(iasbacli8an Il (ur
20'nulsb, 1 WbNNKI<KKoOp}K ro'wkH

1cbk! ro‘rlyisbhr TelallatT8 xo55alan8a ya wularcla 3ocHr bo'la<Hgan
0‘28an$blar8a kalla (a'3k e(acH.

Ta$bsl kucblar (a'$T 1o'xla8anc)an keyT (0'Tly,

Oelortablya yo'siola<li8an pelorta(5lya ela$Hk (le/orTablya
e1a$(1k ya pla$(]k bo'- éeyMaxH. Eia$(ik éelortablya TelallnT§ Mwriobl
H$bl TU TK LW . ya xo$5alancla kalla o'‘r8an$blar 1el(Irlb cbl-

partaycK (37-ra5T).



BHKK
Kerak!

Yoééa
$anansg!

2
OelorTa(blya, T T

37-nnT. M&aMarwnuy Ae/orTablya

Ela3ék cbo'rlU3b awyTall)mc)a kioblk boYacH ya Cuk sonuwiga

bToan naSrurka8a cbl21451ton bo§Yarsbcla boYacH: <=E(4///),
bunéa: Alll - kn5lallwng ws3bly elasHk éei'ortaisiyalarwbl;
elazllkHk Toéull, n TelallTng§ blkrH8TL, ya'w elasiik ée{ortal-
Slyalar§a sar3blHk koYsaHs3blw laY3lfaycH, M /T2 ElasHkHk
ToénH alowlararo bo§Yawsb kucblan8a bo84Yla boYacH ya
TelallnT§ {urllsM”a bo§41ly boYTaycH.

AS8ar 1a3buy na”rnxka oHnuanéan keyT N 3T €a3éabki 3bak-
Hw MblaTtasa, uolcHa yok) plasHk éellortaisiya yuinég§a kelaéb

PlaxHk (le/orTablya ko'cbl3blar (E13lokalslya) yrymé~a ke-
H3bl ya 3M”3bl blMan bo841s, n $1lrpatSb ya siyolaéosblasb bllan
aTal!S8a o3blsbl TM TKT. AS8ar éelortalllya yaaléa ro‘ riLi3b cbekH
Fiyta(18a yelsa, Telall yeTwblb Y eTll K |k xH boYaék
T0'n ya goymsbopg yeTwH3b.

M o‘rlyenwLLIxHiib a(otlararo bo§Uatusblar buxHac/1ya plasHk
éelorrablya boYtaycH. Oéaléa, To'll yeTrTl3b é&onalarTtng
cbekkalanéa 3oc/Tr boYacH ya 3T13b km3lall xm3uSlyalll boYacH.
bekT 30 T 0 'Tyerwrll3b ataléa ncbraraycrl.

(Ooyns$Woy, yeTTU3M olcHclan ancba8ta plasHk éellortablya
3cxHr boYacH. 5] LLBb 1olaH boYaéii, cbunkl yeTTH3H éonawn{» buivn
1anast bo'yicba 3oclr boYacH. Melallnt§ yeTTH3bl, ko'pTcba,
TuUrakkab xususlyalH boYacH.



(larwpk (leSan(la, Te(aHarwn§ pla$uk JSlelortablyasa
farsbllNk ko' r8aliob xu$uuyain *n$lulacll.

OalllyMk en§ ko'p largal8an iayslllaréan bir! bo'Vb, n Telallar ya
AO(15bwalarl yerTtrtra8an bollla matt§ $lar bas™a Axr yurll$b8a iTkon
beracll. Ko'pTcba, cbala tab3nlollar ya (ayyor buynTt!aTilg yarosillk: laua(

HAaliabs1 bo'yoba arnalana</l.
C>alllalkw oYcbasb n$nllannws§ ken§ tarsai8aniy] anyiaas: xabablar blMan
T3bwiMMacH: buyutlar s |la(8a ter babo bensb Tu TK T, buyutlaryettlTtaychb

ya 5U1 burltayc.
Oa((JuMkni awuyla$b mncbun bo$lb kTN$b, unb ko‘N$b ya «Taxb manHan

HAoYlaulach.

7.3. jaMktHkw BnneH n$nH bJlan o' 1cba$b

(aM'saHkw 3Ta3sb
Tasblnas!

BTOYCbI
, $bar

\

Setal u$tk! yuras!



3barcba solclrgan 121

b)

38-raxt. Ma(enallarnw§ saHiAHAHH Bnnne! nxnKina aw(]lasH.

a)yalllM M kn”™ BnneH wul blan aTala$b 3xeTai, b) 1r (MaTelrlT
blsobla3H Trkroakopr bllan o YUcas 3xeTasr.

BLLI3b
Kerak!

\\ OallaHkT BnneH m3ul bo'yicba atalasb(laTtelallnT§
yas3iyurasi§a o‘28arrtas na§rurka bllan <Hate(n 2,5;5 ya 10
Tw bo'18an 10blan8an poYaC 20 1cHr boHrMacH (38-rasT).

2.0lUr orsaH natmna8a benla<H8an na8ruzkawn{; rol(Hr 8l«la siolcMr8an
3lenk 12 ynras”™a wsbaH BnneH msnH bo'yioba ualTuwk aom iieyHacH. BnneH
n3lmbl blMan yatyMkw mvsbbu MNortublan anlslasb TUTKT:

2P bunga: P—haérurka, bl

(3aMuMkw atabla awnlasb ncbmn cbuanrcbawng cHatein oYcbanacH ya
3bu a3o031<¢a Tax3auslaiyallarclan yalllaHk 30w HOpliaLll.
BnneH un3nHwW salfMisaHs1 4500 HB Jlan kalla boY8an Telallar ncbun sio'Hasb

lay3lya elllraycll, cbunk! po*lal2olclil <k<ortal5lyalawsbl Ty T KT ya nalya
no(o'§'n boYacH.



Brinell botyicHa sallla- PoYaC (HB 1250-1750) «, = HB 0,343
Hk 30w HB ya cbo‘2i- MPa

Mabéaé! pux(aHk cbesa-
*
rasl Oy orazca eTpTK PoUa* (HB > 1750) « ¥=HB 0,362

yo'1 1opll8an sAnyi(1asi MPa

wsbalar Lway)ucl: Alvnnuwy “nyta8”® 0 Y= HBO,20
Yunt$balll8an bronra oY= HBO0,55
ya }er
Kulrang cbo'yan > «. (HB-40)/6
Knx "of <<brala™ « ¥=HB 0,09

BnneM wsvH blMan salliiaHk §i<ray] |k ya Texalwk yuniinaH presuyarcia
awnlana<H.

7.4. OaKk]Mkw Kokyel n$mH bllan oUcHasb

AokyeH wm3ul. «3a™UKT
HAokyell wsvM bllan awublbéa
3lnalayoisan natuna8a wucbliias:
burcHas1 120° bo‘l8an 017103
konu3 yok: (Hate(n 159 1T
bo'18an po* lal rolcHr boiirHacH.

CMT03 Konu3 galt™a Teilauarw, rokHr esa yut3sbos
Tel[aMarw 3Tasb wucbumn so0'Uanlecl], Kokyell w3l bllan
3Tasbéa natunanTtp uaHMNHs1 karweéa 1,5 T T bo'H3bl Kerak.



Jcla sallly ya ympsiaros Ta<enallarw 3Tasbiia konu3 baTia rokHr 1ikki
Ke(Ta-ke( na8rurka blMan: 20:1¢cHr 100 N §a lené clasllabkl na”“ruxka ya 900 N 8a
1en§ asos1y na”rurka blMan (V 3bkala), 017103 konu3 e3a 1400 N 8a 1en§ (s
3Hkala) baTtéa 500 N 8a 1en§ (A 3bkala) naSrurka bllan boirMacrl.

(3aliuHk  Kokyell w3nH blMan 3barlll brtkralarcla am™lanacll ya
uny”~a~cba belSManacll: HKA 70, HK.C 62 ya b.k. Hauawlar (e§13bH 3bkala
bo'ykba sgalllabki Ko'‘r3atacH

AynT boVarga sa”saHk «8uper-P.okyell» asboblariia 30bl 8a 1en§
asVablii narurka ya 450, 300 yok| 150 N 8a 1en§ mturwy na8rurka bllan
oYcbanacl.OYcbasbwn” oclyHMN ya 1e2H8t, Jucla atuKs: batcla 1rnt{> uncba
Kara bo‘1TasHs1 wrayH Kokyell nauH 3anoal/la ken§ so'ManHachb.

Y]kkers wm3vH. OaKu"bk
yuras! 3lMHsan8an 3Talayoi8an
Te(a)l8a ucbliiap burcbas: 136°
bo4”™an 10'J1  yosH olTo3
prrainfctan: boln3b yo4l bllan
awigkwnH.  Tusb8an 12 roTb
3bakHita boYacH (39-rasiu).

39-ra3T. (Man'wIKT Y/KKer3 nsmH
blMan anwlasir 3xeTasl.

2P &Tal/2 Y|kker3 usnH bllan uallly-
HY =1.8544- Mk yura biIrf&Sa 10°§'n

kelacH8an 30H3bHrwa bo31lT
3lMa(ic)a armcjianacr1.

Buncla, P-plrartcla8a nsHacHSan bo3slT (50, 100, 200, 300, 500,
1000 yokl 1200 H); a-plrarwclanTt8 yarata-uarsbl yc~lan ora$iclasl
burcbak (a=136°); JHKkKlla cKaSonal 121atT§ o0'Jlacba anlTeiik
Aiyrmatl, 71T, wn na8rurka oltgan(lan KeyT Tax3n3 TITKro3kop
yorclarlcla oYcbanacH.



Bn wmmnl uait 1k KKblk, yura cla(latlan yuvpua, uallinHs: yuson
bo48an clelallarung clallic)uy T1 awlasb ncbun woYlanacll.

Markur nsblwng 3ex 3barollléa ken§ koYatéa poYlanllsM8a xalac|k
bera<8an &M\%1 x03 xm3mn3tyail 3tala<8an naTmnawng ynrasbl yaxsbllab
layyorlasH rarurH”clr. BrineH ya Y4kker3 bo'yioba ualllaHK 3onlan 4000
biIrHkkacba blr-bln8a T03 kela/l OallaHk $onTw§ bunéan kalla
Alyta(lancla YTcker3 bo'yioba sablyfk $oT Bnnell bo'yicba ualisHk
3onic)an kalla boYacH. Bu nsanMa natunaw salnHs: 80>1,5¢c1 bo'l3bl 3ba/l.

MrcroclaNesiHk PMT-3 yok! PMT-5 asbobl bllan oYcbanacH, wnnéa
pHanMéatr bo313H ucbun Texaw rt bllan bir§a Te(allo§rallk NHKroskop
Haw boYacH. Bu wmslubclan Jucla ympsia wallaTtlatTt8 ya aloblcla iark|bly
(a3HkI e(nycbllarwng yvalllpM~ru oYUcbasb mcbun loycblanMacll. OYcbasb
sTaacl8an natmnant” yuras: elek(r asbob bllan yok] Texawk u3snll
3aysallanacH.

HWE (2P 8T1al/2)/c12

OalllgHkw oYcbasbnTg ynsaonéa bayon yHwsan mnsulfan 3rala<HSan
Ta(enaNen§ piasHk éelonna(5lyalanl5Sbl8a a3os3ian8an. bekT 3wabluian
Ta(enalwn§ elasHk clelNorTa(awyaianancian bat lMNoycblawsb T TKT

7.5. Oa(™"Hkw 8Hor n$mH blMan o' 1cba$H

40-ryaT. OaK'WUKT LLtor nsull blMan an'wila\H xxeTaii.



(3alduMkw sbor m3ull bflan o'lcbasbcla ynk bllan vn8a Tabkatlan8an
ThentOr (cxlal(la, po‘lal rolclir) Hp balancllikclan natunanT§ ywurasi8a $k
yo'na/sbela 1usbacH(40-rasrm). sbor umslubl bllan uakEuHK TiienuHnTe unHb
uayiisb baanclll: H,8a uarab arc]lanacM. (3alllubk 3bkaias: 130 blrHkka
bo'118an. L ioblan8an eylekicH(1 po‘la(nws§ siaHNHs:1 100 blirHkka 1en§ ieuan
Akr8a aso3larnb bl3oblanuan Bwu asboblaréan 3bosbllnch (ablllar wncbun
lNoy(tataniiai. 3bor bo'yoba uallliiHk bllan bo3bua mslublar orazicla becb uaniiay
o‘raro bo§' Hsai|kyo'‘s.

(3allluMkuw o * 1cbasbcla yuuoniia aysb o‘Al8an n3lublanw yo'Hasb TM TKT
bo'lta8an bollarcla m 08§‘iri11s1 0‘lcban8an e8oylar yoriatMa awsilanacy. Bu
n3'nbnT§ anwul KaT boYsa baTt oécHy ya v 3ex 3baroMga o3on”na (a(bls
eASb TUTKT.

7.6. 2arbly soynsboyHkn! atula$b

Xarbly uoymsbosMkw awsiasb cbrariwk nagrurkaa Te(aunw@ yerT-
rllsbl8a ToyMHAT artuylasb8a Tkon bercll 2arbly 3toylar TalenalnT$§
T 0 ‘Thasbuny: (éonalan kala-kicMkHS8Ww W8 o0‘28an3b, cH3per3 {azaia TT8 1m3blb
uoisbl, Hokenlar payiio bo'T3bl ya b.k.) blMan bo§'bs bo‘ 18an ko‘p§Ta larklbly
o‘r8ansblarw w3batan o3on anlylasb MTkKoww beracl. 2arb 1a'3t<la 3wa3b,
Ko'pTcba rayoiri ataHyolilia Telallar8a kbl oy ben3b Te'yonnT§ 10'§'nM8iT
ya Telallwn§ siifaHwWw babola3b Tau3sac/léa uo'ManMacll. 2arbly sioynsbsosaHKT
aniskasb ncbmn besb 1mrinaél (1-Y) kesiikl natunalarclan MoyrialanilacH (41-rasT).

41-1aaT. Mellllanun% rarbly gpoynxHogH&n/ aTp/asll sixeTau



MaTtunanT8 yertnH3bl8a 3ardanuan 13bw bH8an bola rarbly uoynsbsoallki
awnA@asb TUTKT:

Ksg=\Y/P
bunéa, P-natnnanTt§ 3tasb”a uaéar kesl8an Joyc!a8l ko' nclalang kesnu yuri,
T 2 XV- natunatn§ yerwrllsblga sardangan 13b, M/1.

A3031y natmna 3MaH/a | (urciast nmatunalarrn 3ta3Ma KC $iryoH8a
ke3ikmng TMNHTen bl3oblciast cbuanrf§|t (KC3, KCs), IV 1lwurcla§]lart
3wasbiia - ke31knT§ ocblH3b burcba8Tt: ko' r3awmychbl, V (urclagMarw 3TazMa
«1» T<lexk51l (KC,,) po'sbMacll. 2arbly sioynsbsiosHk 1kk! 1a3bkH eluycbiclan
(arlab (opacH, cbunk) nw anlilasbela yeTTH3b aarziantnuy, payéo bo'lsbl ya
icalMatazHWY18a siarsblLik oUcHanacH: KC=Ksgpb+KC,, bunéa: KCPb - <larr payiio
boY13bua 3ardan8an 13b; KC, - aar21n § 1argaHsbl]>a 3arlMan8an 13b.

Bun 1a3HKI elllycblMar talenal (rHTa3Tw3 bolaHSa ya ko‘p§Ta 1a3bs!
oTlar”~a (MrHcba bo§' Hu boYacH. Melalltn§ T o ‘MyeTTH3bl bolall8a o Yisbl
Ko'p 3lba*clan éarrwng kallala$bBblya 3arHdangan 13b bllan awslan8awiniayH
rarb blMan 51nasbcla KC, T aTalasb yaxsblros. KC, 13b TelallnTt§ bosblangan
yerwrllsbl8a uarsbiH@i layslfaycH ya kesikiarwng oYkirM8i8a kaw bo84|p
boYacH. KC 1lan 1en§ boY8an ikki xI' Taienalan KC, kalla3s: 13boncbHros
boYacH, MeTak, éarrnTe 1aryaHsbl§a sarsdan”an 13bTalenaltn§ 13boncbHHS1M
1ay315aycH.

L, YettlMsblar (ur)an mn~an _Joylarw 0'rS8aw$b (I'rag-
(o~ralya) naCua$iJa atc)iana(it.

KC w (a3bkll eluycbllar8a ajralsbmll8 b« necba uslublan bor. Ne Tu-
na'att§ yetwHsbl 10 ‘Myok] foymnsbsod bod|3bl Tu TKT. Mo'lMyeTTH3H
urllsb yo4) bMan 3ocHr boYacH ya buniia natuna 3erfarH c)aralacla plasHk
clelortal5lyalantaycH. C”oyuslioa yerwnlsbl®fan olcHn kalla8ta plasHk
éelortallya 3ocHr boYacH.



Mo'MyeTTH3b ncbun xo3 xmnsmuslya{ clarrnt§ kalla (erHbla {aruaHsbl ya
nwn§ iaruaHsblcia plasHk iielortal5lyant§ boUrtasH”cHr. darr (o‘plan8an
ener™ya imfayH barakaHanacH. Poyusbuos yeTTH3b wucbun xo03 xusumsitya!
<gar2nw§ (arualsb Xer\\8\ kioblkHL] ya nTn§ barakadawsbliia ancbagta plasHk
éelortablya 3oclr boT$blkl|r. YeTrTM3blar 1lurlan st§an ~ylarw o'r§at$b
(Fra8i0]>raflya) natyasic)a awana<l

Yennrl3H xu3rwyaHnw3 o‘28an8>1mlaél barora! orali§y
P, 80Y¥Ywualayln sllhisb bo's8ag'asl yola T o‘r/HknT[* krLLik Harora
VP VieyMacH.

Ko'p8Ta Te1a/1 ya uollsbnlalar(lan (btncbl naybaMa barty-tarka”asb”an
knub3nnon ya 8eksa8onai paryaralllarita) barora( pasay:i$bl bllan uoynsbsios
yeTTH3bian To0'rn yettsb”a o‘Hsb kurablacH, bu bol rarbly sioynsb-
AOalMknn§ paSayl5bicla ya 3bl3b xn5n51yaltT8 0‘28an3bkia natoyon boYacH
Me(aHwn§ WnMwMs3b bolaH8a ya Twu3iabkatlk caralasif>a uarab To0 ‘M
yeTTb'3118a 04|3b a31a-3eKT yoK! Ke3KT bO'TKIHTUTKT.

8oymsalayT 3T1$b bo'sa*a31T§ ymsaonHs: Ty, ya plasHk Tp cbegaralan
boUacH. Bu baroraHar orall§H(la sioymsbuos lolal] siwsbiian To ‘r( kn$(@l
51M5b8a oHi$b yur beracH. 8oymslayT 3bl3b bo'3a8‘asi, ko'prtcba, 3Tasb
barorafi§a uarab aniwana(H, buniia 3t18an Joycla 50% uoyunsbsion lolall (a&bkil
ewmycbl Tso boYacH. 8oyusalayT 3w3b bo‘'5a8'abl, sancba ymson boYsa,
Telal!lnt8 To‘n yerwnHsbl8a ToylMHs: 3buncba kalla boYacH. BuyutlarT
3oynsilayt 3bl3b bo‘sa§'asican yuson barorallar/la 13blaH3b kerak, 3bwuniia
To'lMyeTTH3b boYTtaycH.

5oynalayTt 3»73b bo'b5a2'abl8a ck>nalartng kama-kicblki|&, K)TyoYiy
larklb], TazsMab oTll (buyutnT§ oYcbanMan), ro‘ndai3b 1lo'pla§icblarl,
ynklatsb ierHs: ya bosbsia oTlUar 1a’31r etacH.

YenHrlU3b soyusbsiou™b YeTTH3b soyusbuoall§T1T78 31a3b Ttclal-
laruin& sioynsbsionllé> basMa ancba loYly axboro( beracH. bl clarrlar mncbl§a
LLisba<HSan 20 rishsblar T 1en3iy||s1 kKoelAblyend K nT§ ShytaH yoki Marrtn®
mnrmnHk blrHSi18a 3/1"3bl ucbun rarnny kucb O b/lan (aysllanacH; K b/lan O blr-
birt b/lan anyiaasi T3bafar orsaH bo§Yan8an: K2=EC-ya331 ro‘nsaan bo'a(
nebun;



K2=EO0/(1- u2 - yas51 clelorTal5lyalan8an boia«< ucbun, buncla u, - Puas3on
KoeH113yenut (Telallar ucbun-0,3). Ya33! ro'nauyan bolabla natunartng
HaHnHs: bo'ywbaro'~3b boYtaycl. YeTTM3biia 3H"3b 3abab boYacH.

Ya35l aelorTtai3|yalan8an bolal mcbun naTtunanT3 saHNM”™ bo'ykba
aelonnai3iyaning yo‘ ssHs1 xo03 boYlb, yeTTH3b mbiH3b yo' Hbllan yur beracH.
YeTTH3b fAoyusbsoaH” éa 3tazbéa <WMaérattalar (urllacl, vlar éarr nrmnist
Ka«alasbl3bi[IM§ fo‘yu8an kucblarsbua bo§' psaH 8T1 ko' r3avacH.

K kalMalkitan blsoblasbiia TloyclalaudacH. LU 17§ SYTa*N> bligan bollla
yeT!rnYcbi ro‘nalsblar A”ytaiT claranT§ 3bakH ya urunH8i8a siarab atsalasb ya
ak3Tcba, éelawaas: 13K 20'nAlbT bll8an bolcla clar7.Tn§ yeTTH3b 3ocHr boU8an
mrunfgbl oTéan ayiisb TMTKT. 0 ‘2-0‘Tkian yeTTH3béa o'‘iisb payHciast
20' nSisblar 1nren5lyHe* koeWiblyenit T § sBYTal>Ku(yassiro‘nsisb sbarot ucbumn)
yok1 K), (ya3ss: (ellonnai3iyalanisb 3barolll ncbun) blfan bel8§Manacllya roll, LU ar
WeTbldpT krllk koe/pblyenH cky/lacH. K,n koeAH3"yen! y TK natunalarcla
auc]lana<H. blatunaning sa]'n"E' atal<la sny!clas: w3bail sanoallaniin3b kerak:

b>25x(K,un/a 0M2

Kn ya Ki» krilk uylyrallar yeTMLUW uvoyTbuouluwl
(leylacr.

7.6. CHo'rlU3b™a 3TaBb

sTasbnTe buinn ken§ larsalSan. s Tasb ucbun 3lwkla« natunalar oHnacrl.
gToy TasHTalan cHo'21'BH <Ha8ratraianT, ya'ww natuna wurun"T1B
Ao'yHean naSw2ka8a bo§' g raYisbiia o'28an3blw yorlb borac%an asboblar
bllan]lborlangan.
g Tazbwng bosblat$bkla nlsbalan kiwoblkros na8rurkalar so'yl8ancla naTu-
nanTt§ cbo'rlLU3b blror Ppu kucb”™acHa natuna”a Tu 1ano3ib bo' bll. Bu na§rurka
wm|ncl8a kelacH8an ro'r/a/xk nwlano$lbHk cke8ar(151 iieyHacH:

(I pu= Pp(*/Po



Mwuiano3ibHk cbe8ara5léan oriib keiTaycH8an ro‘nsisblar Masa elasl]k
éelortallyaw kelllnb cblaaracH, n na”rurka olt8anc)an keyT yo'‘uplacH. 3bu
3ababH T 1 1ano3| bHkK cbe8arasi atalcla ela3(] kHk cbe8arasi b/lan len8lasblirlacH.

Ko'pTcba ela3Oklk cbeSara3! éasabla urunfuwan siokls lelorwa(5lya

bo3lM boYacH"™an ro‘nsi3b 3lMaHla atalanacll. Masalan, 0,01%(Coo1), 0,02% (0
0.02)-

ElasiikMK cbe8aras! Tublw xun3n3zlyal blzoblanac/l, cbunk! Te(a!lnTt§ kioblk
plasHk clelonnal5lyalar8a sarsb/1] 8bl bel§MaycH.

blaérurka Pps clan ollSancla na”ruxka bJflan cbo'rllMb orasiaas: cbi2idll
bo§‘1ani3b burflacH. PpenT§ blror fhyTtalicia <Ha8ratracla Sonron(al Tay-
éoncbaw kiraHsb TM TKT, 1 na8rurka Ko'paytascian Te(an cbo‘r/layoi§aTT
(osiayo18anilt) ko' r3atacH

Meblnw» 1xiiyony “opkbl” $oclr boYacH an 20‘nui$b
oanyckanHk cHe”anT [Oeyllacll.

Oc]uycbanHkwng 8Sonronlal Tayéoncbas! (exwk 1etll” cbo'rilblla Jucla
yasasaol kurailec/l, ak3anya! 1e 1a/larcla e3a nncbaHk yasaso! natoyon bo4rtaycH.
Bun bolcla osmycbanbk cbe8ara3: (3ba/1H) natnnaw siolcHA cbo'r/li3b8a rincbor
Auaclwan ro'rkp3b 3llall<la atalanac/l, solcHa cbo'r/lisb clasllabkl bl3oblab

tOp/i8an wurunlknte 0,2% 8a 1en§ boYacH (C?0.2)- OsauycbanHk cke”™aras!
Tns(abkatlMk ko'rsa(kicM silFaHiia xErta* sHacl ya TasbwasorHkita pir
20'rA3bnl M3oblasb ncbun soYlanHacl|.

E3lab

Hoim §! Ancba kalla naururkalarcla Te(@all kucblroa plasuk
<le{orta(3lyalanacH ya vyerwrlacH. blaSrurka8a Tuyods
kelacH8an, TelallnTt§ yeTTH3bl”a 3abab boYac/18an ro‘nsisb
TulllHkaTWK cHeY%aras! iey/lacH.

Cbo'‘rllU3b8a 3Ttasbiia natmnatng aynt Joylan plasHk ielonnal-
3lyalanacH, bum e3a plasHkHk (ay3>/lan: T3bly wuraylsb ya T3bly (orayi3Hm
anisiasb8a wkon beracH.



M3bly uraykk 6 natuna url~angan KeyT o«8an urunl|8tr{> (asnabki
blsoblab KOp/iuan nrunls: /o 8a wabaH/lan 1bora( bo' Hb, (blriia HocblanacH:

6 = [(/-/«)I],]100 %
buniia, /- natunanTy ur/l8an<lan KeyTs§1 Urmuniss.

N17bly 1oray1$b éeSancla, ur/igan natuna ko‘n(lalang ke$urwinT§ <Gar.rlabg]
yuras) ko'nialan§ kesirw8a w$baq (M3bun/lacll, v lMolrcla koablacK: Y= [(PG-
PK)/Po] FOO0 %, bllhaa: Pk- wr/i8anJoycla8l ko'nclalan§ ke3nn yurk

Pla$uk Taienallar wucbun wur/li$b8a uarsblHk {ay3ll bo'Hb basilhy
Tn$(abkatHk cbe8arast xlrta( wlacH 3k=Pk/Pk, bunfla: 3k - yeTTH3b
payiiciast baululy ro‘nsa!$b, MPa; Pk- yeTTHkKb payWita™ kucb, T™M Pk- wurllsb
Joyiaast ke$i$byun21, T 2

Mo'lN Talenallar 5lsall3b8a (cbo'yan), e/lUsb ya buralsb™a (oblan”an
asbob3orHk ya kons”rukston poYallar) 3lavk 3Toy”an oYkarllacH.

Tek3bln3b ucbun 8ayollar

1. Me(allar ucbun knsiall panjalartng says! <urlan xo3?

2. Kmslall (urllsH nuasonlant blrta-blr aylb benn§. Ular
Tu3ilabkaTlkka sangay 1a’31 e(acH?

3. Melallatt§ kn$(allat$b JarayoT sangay 3ocHr boYacH?

4. Oo()$btalarcla8l larao‘2Earsblan Hasica yaptb benny,

5. Meiauarnins fancay xossalan bor?



8 .1HOMETAL1X K<>K8TLLU>K8K>X MATELLUAbbAK

8.1.1YoTtebll kon8(rnk$ion Ta(enaHarnw” xwlhar$bl

vausavakE .m* -V. a.m n A Y . T,
Hoz21rs1 raton tasblnaxorHATTA nyo)awsbl ken§ ko' larlarcla bar xI1
rowelall kon54rvk510n Ta(enallarw wo'Ta3b bllan cbaTtbarcba3 bo§' lan8an ya
noTelan Talenailar KeyTsl yasia 3anoabla ken§ o‘mn oirouycla iJ/lar§a
Kerariwika, yo§‘ocb, rerta, ya plablta$salar klracll(42-ra$).

1IHOMETA1X
KeraHuka TabHy Talenallar 8un4y Tak-nallar
« Ok$1(lokcraniika * Yo08'ocb « Tertopla$(
= Obl(J817. = ToBb = Keaklopla$l
Keranuka e Cbaru - Ela$loter
< Oyna

e Kerwa



ll Pia3i;rassa c.'/.1..'n§ ko‘p xm3blwyaHan blMlan 3anocabla Juiia abanHyalllcHr.

AyyaHan Tlasa: '101al1510M Talenal 3HaHéa 13blailM8an boYsa, bork éas*-
nobsorlkéa, apparaiorHkcia konslTuksion Talenai 3Haiéa ken§ uo‘ua-
nfTtonéa. Plabltas3zalarl (3blalMsb iexTka yo3malannT§ kon3irmk3swyalanT
1xcbarTiasb, Tazzalanw katayun3ab, 13bb3b 13boncblLL§T1 03bIn3b bllan bir
HAa(orcla, 13blb cblsansb 1annarxw ya Tebnat 3arint katayfnsb”~a kaayo'l
ocblb beracH, poHTerlarwng ken§ so'Manllsblea blartne ¢pTwal/labo Telall
ya yoe'ocb Ta(enallaTtT§ o'rww beyosHa altasbura oHsbl, ko p bollarcla
nlarclan n3wn Mt3bl 3abab boUToa™a (42-rasT).

Pla51ta33alar blir sancba
AnnTall M21k-k1tyoY1ly
xo033alarga ega

1.KiTyoy1ly Twu3iabkat (100
Ke/3wzgacba) ya  yeylllsb8a
cbllMarrl.

3. Oe(all8a keyTcbaHK 13b-
10y bemrasH8§:, kaT Tebna!
1alab eii3bl.

i

2 Kncblk 30H3bHrta o8Mrllkka
efa.

I

4.0elalw cbklncH512 oH3b T T-
KTH81.

5. Ko'p bolMariia pla3ltas3a iablaica
2axirast Ko‘'p xotasbyolar - i1abny 8aziarcian

oHnacl1.

42-raBT. Pla8*ta$8alarwne alralliblan.



Pla$(ta8%alar auoxan *ertopla${ ya CennoreakHy lurlar§a
bo' Hnaé|.

TerToplasiik pla3(Ta3s3alar. o1218anc)a yutsbab, Juc)a plasfk bo b siolacHSan,
o3on cle(ortalslyalanaclluan, 30Y18arkla e3a yana uo(ac!|8an ya uay™a yutsba(3a
boYa<K8an plasltas3alar lennoplasl|k pla5ltassalar <leyl'lacH BunJ/lay wa(enal-
larT Ko'p Talla blIr bolanlan bosbsa bolal8a o ‘ikarisb T TKT. Ular 4Tl erkuy-
cbllarcla eny<H, 70 °C 8acba 13blay olacH, ba' xNan e3a 160-200 °C §acba cbléaycH.

0 N
N ri MasbuwasorHbla r3MalllacHean (ertoplasHk
plaslra$salar$>a: poHe(Hen, poHpropHen, poH3Hrol,
poHyblMonii ya poHaTtkHar krracll.

Tertoreakiny plas*tazszalar. C?wS8ancla ayya! yuTsbay<H8an ya sa'~tan
3unyunylanacHSan, 30'n8ra e3a 3nyunsiantaycH8an ya entaycH8an boia(8a oUunycbl
plaslummszzalar (ertoreakHy plaslTtassalar <leb alalacH Ular en'uycbllarcla
entaycH yok! bir or 3bl3baéb Tertoreak/ly plasnklarw sayla 13blantaycH. Ular
1mrH erkmyYcblariia entaycH.

ertToreakily plas(tas$alar8a - enoilortaice8§i(i, epokaM 3T01a31 ya
boslk]alar KTUH.

Pla3(tas3a 1iark|bl8a a303ly bo§'loycbllarclan
(asbsar! anyicast koTponenHar baTt KT3bl TUTKT:

1. Or8aTtk ya TTera! NeicKr8cblar-kmkmn boHcla

O yok! 101a31TON Talenauar

O 2. Pla3(lkalorlar - Tassapga yuson plaslkllk bera<H
ya 13blaT3bT 030blasbn'racll

C> 3. §labllUralorlar - uroa yasil8acba piasiTassaning
M2»Kk-KITyO0Y 1y x033a1anT 3as10ycbl Taienauar

0 4. Kaan8loycbllar - kerak bo‘18an ran8w beracll



8.3. Pla$(ta$8alar8a &sMoy berrcb

Pla5lta$5a8a 1sbloy bensb a3os3amn, Kukun, iableika, §ranula boinasi
Ta(enallarn! ynt3sbos-oanycban bolal8a oYkarllb 13blasbcian 1bora(. Bunlng
ncbun plas(tassa8a 13319bk b/lan bo31T blir yau(ning o'nAa 1a’3iwr ko' rsar/kcl|.
Buniiay 13bla3b nanlwa: pres3iasb, bo31lT 03Ma sunylsb, ek3iivwya, kalan(Masb
ya bo3bsalar ktabl.

o p(In3b yuuon cbastOiall KOk b/lan balar/lacH. Pla51ta53a8a rawur
rTycloica wa(enal 3olMblb siircHr lac/1. Harora( +5°C awsHbla bo'Tb, presslasb
barorai aylota(lar yorarrniia roaHartb (ur/lac/.



Hasllax3a Talanll/an

larayon awiy, baroralcla Ta(enaliw ynt3sboc) ounycban bolal8ao Uisbl b/lan
baJarlach. B 03T ab5la-5ekT Tak3TuTaa ko'iarllacH. PresslasH yau(i(Ja §ar ya
par ryraHb cblsacll, 3bunT§ ncbun pressw bir necba Tala ko‘i1anb bo3i3b b/lan
8arlar cbluarllb yuborllack, ak3 bolc)a yonular, bo‘sbllalar bo3/T bo4]$bl
TUTKT.

8.4. Pre8$la$hb blan uny!$b

—— ] — | ]

Bo3wu blMan presslab umylsbcla bosblang8Ych Talenal!t ynt3bos-ouuny-
cban bola(8a oYkarizb aloblcla u~cHr*cb kaTteras”a balanlacll. Bunia
puansonTtng 13bl Ta(enalw 51131 mcbnn Xi2ta< sllacll

Bo3wu bu yeréa kalla bo'Hb, 1500-2000 ku/372 uacba. Bu msul bllan
cbusanr ymnpua iieyorl buymnfart oMisb T TKT. Pres3lorrarng Konslruk-
glyasl WMrakkab batita Ta(enal ko‘prod 15rof boYacH. 8bun8a c)ararasclan
Turakkab konslrukslyacla§l, sbakicla§l buymnMart ofBbcla sMalllacH. Buyunt
oH3b ucbun {piirayHk pres3lar !$blanlacH. Tayyor buynTw cbluansb bat kreblk
§1MrayHk presslar yorclartcla bajanlacll.

Ek(rn2Bya. Bu wu$nl blMan $(crlenlar, (rvbalar, H3Har ya
4 bo$bualar olMnacll.

ELlllnitya- pollTer Ta(enalT nwncl3b(uk onpll 3!AiboYkazi3blarayoT
boYlb, Tunci$b(Mkning ke3wrT oflnacM8an Talemal kesnruvw (asbkM eiacH
Exk$inwya n3vH blMan obnacH”an Tab3nlo( proffan bar xI boYacH.

Tayyor Tab3ulolr iran3pollyor yorclartcla yabu! alllb oHnacH.



Tertopla$((lan plyonka oHsb

Plyonka oH3b ucbun ek3TTon Tasblnaww» kauagi8a (§oloyka) mr.b8an
lertoplasl ba”a3ton s>rAT orsal 5laMe</1ya Tun3buwk bat/la VonMariian
o'k 1rvba bo3ll salflacH.

Ho3lN bo'18an (rmba bo3lT o3néa bayo bllan pw/lanacb ya 3oyu(8icb
buHuclcbn o'Hb siabul AlMuycbl roHklar orsab yo'nallnl{>an kx| saya(ll
plyonka baraban8a o'rabl k 3bu v3nl bllan oHn8an plyonkanTt§ ken8Ms:1 1400
TT, gaHNH8H e3a 0,050-171T. TerHk 150 T /T T 8acba, plyonkawn{> <Hate(n
ya salTH8bI To3]asb bayonT§ bo3uw bl3oblua aytOTaHK (arr<la bajarl lacH.

8.5. Plag(ta8%alarnl payyawHaxb

Plas(tassa We(aHann) blr-bln8a payyawHask ucbun <lelal fhirraian
yuT3balllach ya bo3w o3iéa binkMrMacH.

Pasai (ertopias/ik pia3tassalar payyanlllanaé!.

O12/1115Hynwsbosa bol8acba bajanlacll. BunHa s°rc/Insb si13s8a yasiicbkia
o‘ikarlacH. Ko'p 1erwopiasuarnt ata en3b barorall boYTaycll. CHrclln3b,
yuT3dbaH3b Haroraliian yuson ya a”alisb baroraiiiian pasHu baroraiila
bajJanlacll. Kallaros barorai§a si2(Hrllb ymborH3a, payyawHasb Joylancla
plaslrassa agaHsbl, boYbl3bl T TKT yacbok enb kelacll

Payyancl/asb s'rcHrMpan a3bob yoriiaT!cla 1$bsatawb, ynson cbastOdaH
tokcla, nkralOymsb. 8ar bllan ya bosbsa usnllar bllan baJanla</l.

En§ ko'p »araalS8an wusnl s>2/N'T*18an B2 oaTMa payyancHasbcHTr.
Yutsba~an cbok Ta(enaH so0‘1blMan yop3b (TiacH Pia3(tassaiailt ycllw/ab
baTt bInkArMlacH.

8.6. Pla8(ta$$alarw Texalw K reblasb

Ke31i3b asboblan bllan pias(rna$san: 13blasbcia uT  kioblk  13%1aHK
0‘1karnycbanri8i,13%1sHkka cbtlau 1281 blsob8a oHsb kerak. Kesisb yaaliga
p1a3(wassa 1arkibkias: 10‘1irmycblar lercla yeylacll. sbun8a bToan
p1a3iT a53ani13bla3b lalab8a]syob bera obl>8an siallla siolisbTalar ya ierkesar
po' lallardan layyorlan§an asboblar yoréaniiga balanblr

13blasb yasi/1™a pkaiinasza yut3basbl TUTKT, buu3ay bolara 3bak)
burfac/1. sbunTt8 wucbun wnw 3o0yms bayo bo$iT 1 bllan 3o0ykllb (urllac.
Preralasb, ranciaiasb, parcloz2iasb Jarayonlan, ie3blk 1e3blsb ya rerba ocbl3b
larayonlan bajanlacll.

Bunitay Jarayonlarw balan3sb Telall ke3i$b Jlbs{8oblan yorHanHéa
ba”nblu



goéa (10-12%), obak (5-8%) ya uumw (82-85%) larw
pecblarga ywuklab, 1350°C airolkla erllHb oHnacH.
8bl3balart saAuy/l, bo3iT o3niia 13blab rarur $baklll,
Tausaclll ée(allar layyorlanacH.

Xall xo'la]]8iaa ken§ ~sblalllacH™an Talenal bo'Hb,
Kelinalar yax3bl xo033alar8a ega. Aywisasa, Har xJ1 barora: 3barolLicla
yusion pia3(1klkka efa.

Kertanw» alrrallk 1. Kerta aeiallant atorH2al5lyalart5bl181,
xm3n3z)ya(ian Har xJ1 LLk bsa1 kucblanu sayiansblist

2. ESlsbua cblaTtlU d

3. Ba'21 suymslkiar8a cblekHnAMy! (3ny, (urH
arala$bra, eTublya ya b.k.)

4. Elek(rol2ola(5lon xo33alan

Kertant§ aso3! kaucbuk bo'Hb, mn8a bar x/1 1o04<Hn3buycblar |
(p1asHrkatoriar, ywuikawezaNeriar, ran8loycbllar, olUn8m8ul, yanTt xlorH L,
01118mM8uM ya b.k) kotponenWar ktllac Kaucbukwng st(eHk ya 1abny |
x/1lan boYacH. MwusiabkaTHKT 03bT3b ucbun buyutya bar xJ1 KO'aiTa
TalenallanT 50'3bl3b b/lan en3b/lac. (3o0'$bTcbalarw, Ne'a>Taw Tasblnakr
yoréarweéa aralasblrla</l. derta buywblarw oH$b bo3iT o03liia 3bakl bensb
bJlan baJanlacb.

K.erran: T/kanllblya JarayoT <leb buyntw 120-150°C fi2<Hnb
bo3iuu bflan bTkinn3b ]Jarayows8a ayVlacH. X oT rertat Yumkaniraidiyya s'\tHsb
AircHru18au par yoki fh2</Ir/18an bayo bJlan bajar/la<H.

KancbukT yulkanl?2alSlya a/3bw 3o0yma boléa baTt balansb TUTKT,
lekT 3/1aii past boYacH.

KerTtairian lastalar, lenlalar, 3bTalar, bar x/1 buynn/lar layyorlanacl.

KerTalia 25-30% s boY|b 8ar bollciast soH3bTa soyinscH ya uw 3bakl |
benb ebonJ/1 bo3/1 a/ltacl.



Tekxblneb ncbun saYoar

1. Me1aTa3 konsWi-nk3ton Talenallar uanclay 3tlManait)?
2. Plaslras5alar§a saniay Bbloy benbl1?

3. Pre33ksb bllan anyi3buw LL3bunHMNS.

4. PlasltaS$alarw payyancifasb namHanTt12oblan§.

5 Pla8ltas3alarBa uangay Texaw K 13bloy berllacl'1?
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