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Anatation Mazkur maqgolada O zbekistonning tabiiy-iqlimiy sharoitlarida
qgorako ‘l zotiga mansub qo‘y junini yumshatish bo ‘yicha innovatsion texnologiya
asosida olib borilgan ishlov berish jarayonlari yoritilgan. Tajriba sinovlari natijasida
jun tarkibidagi keratin molekulalari yumshatuvchi fizik-kimyoviy muhitda gayta tashkil
topdi. Natijada tola strukturasi silliglashib, elastiklik darajasi oshdi hamda yuzasida
mayinlik kuzatildi. Jarayonga moslashtirilgan uskuna modifikatsiya gilinib, texnologik
Jjarayonlarda energiya samaradorligi va barqarorlik ta ’'minlandi. Taklif etilgan metod
eksportga yo ‘naltirilgan tayyor mahsulot sifatini oshirish imkonini beradi.
Kalit so‘zlar: qorako ‘I jun tolasi, fizik-kimyoviy muhit, keratin modifikatsiyasi, elastik
xossalar, sirt tuzilmasi, yumshatish texnologiyasi, energiya tejamkor uskuna, eksport
salohiyati
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'IlTokTopaHT byxapckoro rocy/1apcTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA,
Ipodeccop TamkeHTCKOTO MHCTUTYTA TEKCTHIILHOM U JIETKOW TTPOMBIIINICHHOCTH,
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Annomayuna.B Oannoll HayuyHOU cmambe O0C8eujeHbl MEXHON0SUYECKUe NpOYeccsyl
obpabomku wiepcmu 06ey KaApakyJIbCKOU Nopoovl 6 KIUMAMUYECKUX YCA08USX
Vibexucmana ¢ npumeneHuem UHHOBAYUOHHO2O NoOXooa. B  pezyremame
IKCNEPUMEHMO8 ObLIO YCMAHOBNEHO, YMO CMPYKMYpad KepamuHa 68 WepCmaHOM
B0JIOKHe Obllad peopeaHu308aHa NOO 6030eUCMBUEeM MAKOU @QUIUKO-XUMUYECKOU
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cpeodvl. Dmo npugeno K y8eaudeHulo 31ACMUYHOCMU B0JIOKOH U (DOpMUPOBAHUIO
0OHOPOOHOU U MsAKOU nosepxHocmu. Koncmpykyus ucnoiv3yemozo o0b60opyo0osaHus
ovlia  ycoeepuleHcmeosand 0151 obecneuenusl IHep203PpexmusHocmu.
IIpeonazaemviii memoo cnocobcmeyem noGblUEHUIO KAYeCmaea 20moeou NPoOYKYUU U
pacuupenuio eé 3KCNOPMHO20 NOMeEHYUaId.

Kntroueswvie cnoea: wepcmov KapaxkynbCKux oeey, MacKas cpeod, usuKo-xumuieckas
obpabomka, CMpYKmypa Kepamuua, d21ACMUYHOCMb B0JIOKOH, 000pydosaHue,
MACKOCMb NOBEPXHOCMU, SKCHOPMHbIU NOMEHYUA

IMPROVEMENT OF THE TECHNOLOGY FOR PHYSICOCHEMICAL
SOFTENING OF SEMI-COARSE KARAKUL WOOL AND ITS
TRANSFORMATION INTO YARN

Mexriniso Ne’matovna Nodirova', Sanovar Atoevna Hamrayeva?
'Doctoral Student, Bukhara State Technical University,
*Professor, Tashkent Institute of Textile and Light Industry, Doctor of Technical
Sciences
asadiyora451@mail.com, samovar-xamraeva@mail.ru

Abstract. This scientific article highlights the technological process of treating
Karakul sheep wool under the specific climatic conditions of Uzbekistan using an
innovative approach. Experimental results showed that the keratin structure within the
wool was reorganized under a soft physical-chemical environment. As a result, the
fiber's flexibility increased, and a uniform and delicate surface structure was formed.
The design of the equipment used in the process was also improved to ensure energy
efficiency. The proposed innovative method enhances the softness and uniformity of
wool fibers, increasing the competitiveness of the final product for export markets.
Keywords: Karakul sheep wool, soft medium, physicochemical treatment, keratin
structure, fiber elasticity, equipment, surface softness, export potential

ZKyH — TaOuunit OKCWIIIN ToJa OYu0, YHUHT cudat KypcaTKuwiapu Ky Typu,
YHUHT CakJjall IIapoOWTH, O3WKJAHUIIK Ba SHI MYXHMH, KauoH (Kaiicu MaBcymja)
KUPKUJITaHUTa OOFIUK Xojaa xkuaaui (apk Kwiaaun. MaBcymuil y3rapunuiap Ky
OopraHu3Mujia MeTaboIMK (haoJUIMKKa, TEPUAH aXpaTU0 YMKAIUTaH SIUTUF TEPU MOUH
(JTaHONMH), TEPHUHT MHKJOPU Ba XYH TOJIACHHUHT XUMOS KOOWJIHMSITUTA TabCUP
KWJIaau.
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baxopru *yH KUPKWIMILM acocaH amnpeib—Mai oiyapja amaira omupuiagu. by
MaBCyMJIardl >KyH TOJaJlapyd KULIIaH YMKKAHU OoMcC, *KyHJa KYNpoK HdIociaHuIl
(4aHru, ynraHgaru TepH KaTjamiapy, JJAHOJIWH) MaBxyna OYiauO, Tonaniapu KaluH
Oynanu, 9yHKU KHIIAAa COBYKIaH XUMOsI BazupacuHu Oaxkap/iy, Tojla JTuaMeTpy KaTTa
— 31-32 mxM atpoduga 6ynubd, MycTaxXKamMIIMTH TACT, YyHKU KYi OpraHu3M/a KUIIa
O3UKJIAHMII CyCTiaIraH Oymaaum Xamja Tojia I03HJa KepaTHH, JaHOJIUH Ba UQIOC
KaTJIaM KYT1 Oyranauru cadbadiiu, 1acTiia0Ku To3aJIalll Ba FoBHIN 3apyp Oymaau. Kaiita
UIIJIAIIa Tanad 3TWiIraH Aapaxazaa HIUIIoB Tanad Kuiaaau (Gu3uK Ba KUMEBU).

Ky3 MaBcymMuza >XyH TOJaJIapUHH KUPKHUII CEHTAOpb—OKTAOpH oOiilapuaa amanra
omupuiaau.by MaBcymaaru tonanap €3 acauaa O3UKIaHUII XA OYaraHu cabadiu
’KYH TOJJACM MHTMYKA, COFJIOM Ba MyCTaxkaM OYiuO, quaMeTpu KHYUK, <25 MKM,
ANACTUKINTH 0Kopu Oynanu. FO3aaaru udaocianum KaM, YyHKU Ky3TH KyH KYHHUHT
(daon ¢pu3HONOrMK AaBpuaa ycaau, cu@atii MaxcyjaoTiap OJIMII YYYH XKyJa MOC,
KaliTa MIUIaIia IOMIIOK EHAAIYB, KEPaTUH CTPYKTypacura €TKa3uiMaciuK TaBCUs
strniagu. )KyH Toudacu XKyH TOJIaJapuHUHT cudaTura, OUp XWUIUTHUTra, y3yHJIUTH Ba
103a Xxoccanapura kapab oenrmwiananu. 1B — sHr rokopu cudar, 3B — Hucbaran nact
cudar tondacu xucoOmaHaau. 2-)KaaBajfa BapuaHTIap Oyilnua >KyH TOJTapUHUHT
Tou(aBuil papkiiap KEATUPUITaH.

1-arcadsan
Kyn monanapununz eapuanmaap mougpasuii ghapxnapu
Toudga Xycycusitiaap Kaiita nnuiamgaru éuaamys
aral, KyII TypJu, KaMm N3ongauus, TeXHUK TYKUMAaia
IBapuant Haraj, Kyn Typny, ; y P,
OJIHOPOJHOCTh TUJIaMCO3JIMKIa UIIIaTUIIa A
5 VYpraua cudar, 03poK | YHUBEpcall UIUIOB: TYKUMAaJIap, KYJIKOIL,
BAPHAHT . s
P bapkau OYpAOKWIIOBYM TYKHUMAasap y4yH
3 WNurudka, To3a, Oup xun | HMurupwi, TpukoTax, 10KOpu cudatin
BApHUAHT ol
P KYH MYHHA MaxcyJoTjiap y4yH
1-1-ocaosan
Kaima uwnaw ncapaénuoazu paprnap
TexHoJI0ruK
. baxopru xyH Ky3ru xyH
JKapaéH
Karra Mukznopaa voByBuM Moaaa FOMILIOK FOBHIII: €HIUIT
FOBum

Tanab KWiaau, YyHKH JIAHOJHMH Ky | IeTepre’tiaap kudos

. Kam €ékn MuHMMAaJ UIILIOB;
KuméBmnii | MoueBuHa, KuCjI0Ta Ba 0a3a Omian .
TaOMHH IOMIIIOKIHUK

HILJIOB | FOMIIATUII 3apyp
eTapiu
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. bup xun xxyH: capanail
Kartuk Tamad: karra ToudaBuii P y P

Capanam Te3, aBTOMATJIAIITHPHUIIT
dapkiiap 60p
OCOH
Kucka BakTaa r03ara
Kypurum .
Ndnoc xyHaa qaBoMian xapacH YUKAQJIUTaH camapaiu

Ba TO3aJ1alll

KapacH
.. Vii mapoutuaa Mypakkao; caHoaT WNuruin 0CoH Ba MUMIHUK,
Nurupum .
acocuja — Jaraji TyKuMaap YUKA TN
1-2-srcaosan
Kynnanunuw coxanapuoacu gpapk
Kynnanunaguran MaxcysioTiaap
KyH Typu

baxopru xyHn (3B, | ['unam, TeXHHK MaTO, Maxcyc QUIbTpiap, KypUIHILIAT U
2B) V30JISIMs, YCUMIIMKIIAP YUYYH OPraHUK ypamiap

bomanap kuiinmiapy Ba yCTKH KHAAMIIAP YYYH MaTo,
Kysru xyH (1B, 2B) | myiina Oytromiap, cudatiu TPUKOTaXX MaTOJIapy UILIA0
YUKAPUII

KyH TONAaCHMHUHT TY3WIHIIM HEpPApXUK CTPYKTypagaH wubopar OYnubd, y
auMepIIapaaH TOPTUO SMUKYTUKYJaradya Oyiran Oup Heua AapaxkaiapHu 6 KUCMHHU V3
uunura onagu. Ymoy Ty3uaManapa FOMIIATUIN jkapaéHuna KyHuaard y3rapuiuiap
103ara KenaJu.
1.JIumep — KepaThUH OKCUJIMHUHT UKKH 0-CTIUPAJT 3aHKUPHUIaH noopat 0Yiud, Boaopoa
Oornapu opkanu Oupiamrad. JKyHHU oMIIaTUIIAA KYJUTaHUIaJAUraH MOYEBHHA Ba
cynbumnap (THOTIWKONATIAP) JAUMEpJap OpacuIard BOJOPOJ  OOFIapuHU
cycalTupaau.

Jlumep CTpyKTypacwaard o-cCrupay Oyiiamagd, MOYEBHHA CYBHH TOPTYBYH
(TUTPOCKOMHMK) XYCyCHSITWU OujaH BoAopona OoriapuHu 3audrialiTUpagd, >XKyH
OFHPJIMTH KaMasiiv, YyHKW CyBHU SXIIIH KaOyJ1 KUJIaJWraH XoJaTra Keiau.
2.ITporodunamMeHT — TUMEpPJIApHUHT TYTUIaMuaaH uoopar O0ynud, KYNpPOK MEXaHUK
MYyCTaXKaMJIMK TabMUHJIAWIH. [TpoTodubpranap — oup HEuTa
nporoduIaMeHTIapaH TaIIKWI TONTaH HUFMa CTPYKTypa, KEepaTHH 3aHKUpJapu
opacugaru ruapodod OoFiap cycasau, CTpyKTypa IOMIIOK Ba AehopMaImsra MOV
Oynaau, TOMAaHWHT TOPTUITYBYAHIIUTH OPTHUIIHN Ba KATTUKIMKHUHT KaMaWHIITH.
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3. Mukpodubpunna — nporopuOpuiLIaiapJlaH TaIlKWJ TOMNTraH, KEpPaTUHHUHT
MyCTaxKaMJIMK MaHOau XucoOyaHaau. by KHUCMM >KyYHHUHT IONKAJIWTH Ba MEXaHHUK
XYyCyCHUATIApHUra TabCUp KUIAJIH.

MoueBrHa Mukpodudpuanapau ypad Typrad Marpuiianu (amop¢ KucMHu) Oy3aau,
ymlOy KUCMHU O€JOK Ba JMMUjIapaaH uoopar Oyiambd, roMrmatuin xapaé¢Huma Oy
Matpunagaru 6ormap (acocan mucyibbun Oornmap) mapdanaHagu. Hatwxkamga Tosa
WYKH KUXATJIAH STHITyBYaH, MaliH Ba IOMIIOK Tycra KHUpaJIu.

4. Xyxaiipanu-memopananu komiuieke (CMC) — mukpodubpusuianap opacujaru
OpraHuK MOJUTATIApHU cCakIaiiuran KucM 0Yiu0, acocaH JIMMUIap Ba KepaTHHIApAaH
TalIKWI TONraH. by KWCcM )KyHHUHT HAMJIMKHU Cakjall KOOMJIUSATUTa KaBoO Oepau.
MoueBuna CMC nunu KaTiaamiiapura TabCUup KWIMO, yJIapHUHT CYBHU yIUTA0 TYpHIL
KOOMJIMSATUHYU OLIMPAIX, TOJAHUHI TMTPOCKONHK XYCYCHSTH FOKOpH OYyianu, Oy 3ca
MANVHIAK Ba IOMIIOKJIMKHUA TabMUHJIAWIW. ATap IOMIIATHUII KYIOJ amMalra
omupmica, CMC 1ynuk 0y3uin0, Toja Kydcu3Ialluiig MyMKHUH.

5. Kopreke (ITapakopTekc Ba OpTKOPTEKC)- )KYH TOJTACHHUHT aCOCUNA KUCMHU KOPTEKC
Oynmub, y MKKM XWJ XyKaiipagaH uOoOpaT: MapakopTeKC Ba OPTOKOpTEKc. by
XyKalpajlap JKyYHHUHT (U3UK XYCYCUSTJIApUHU, XyCycaH, Kalpwuil, TOPTHIL,
MHTUYKAIAHUIIT Ba KUAIIAUUIIT KOOWIIMSITUHY TabMUHJIANIN.

[TapakopTekc-UHTMYKa Ba KaM KEPATUHIIM, FOMIIATUIIIA T€3 TAbCUPJIAHA/IH.
OpTKOPTEKC-KATTUKPOK, aMMO BAaKT YTUIIM OWIaH AUCYJb(ua O0Fiapu napyaiaHaiu,
TOJIAHUHT SJIACTUKJIUTH OIIKO, KalTa MIAKJUIAHUII XYCYCUATH Ky4Jasiid, o-CIHpasaaH
B-kaTnamara YTHUIIIM MyMKHH, Oy 9ca TYJIUK IOMIITATUITHHUHT OCITUCUITUD.

6. Kytukyna (Ok30KyTHKYIa, DMUKYTHUKYJIA Ba TallIKK Katiaamiap) -)KyH TOJTaCUHUHT
TalllKl KUCMH KYyTHKYyJa OYnu0, y KOpHINTaH KEepaTWH ITUTMTKATapujaH TaIIKuI
TONTaH. YHUHT Bazu(acu - XMMOs Ba TaIllKU TabcUpiapra 0apoi Oepul.
ONUKYTHKYJIa — XyJa IONKa Ba JUNOQUI, S’bHU €F MOAJAJapUHMU Y3UTa TOPTAIH.
DK30KyTUKYJa — KYIPOK MYCTaxKaMm KepaTHH MOJAJAacu Ba AMCYIb(uI OofnapiaH
nbopart, AMUKYTUKYyJIaaa EFITM MOAIaNap dPUNIU, IK30KYTUKYJIaga KUMEBUN OOFIap
Oy3wianu, KyTUKyJa IUIMTKAJIApU OYWJIaJM, TOJIa XUMOSICU3 XOJaTra Keyiaau, Iy
Owtan Oupra MalMHIAIINII Ba AedopmaIrusara MOWWIUINK a0 OYiamu, >KyH ToJlacu
STITUPAKIUTHHI MYKOTUIITM MyMKHH, aMMO FOMIIIOK TyCTa KHPaJIu.

FOmmaruin sxapaénua Tona CyBHM KYIPOK KaOys Kuiiaau, Oy skapaéH >KyJa MyXum,
YYHKM HaMJIMK KepaTWH opacujiard OofiapHU 3audialiTHpagu, CPyKTypaHu O4HO
1000paiy, MalMHIIAIIMII Ba FOMIIOKJIMK XUCCUHU OLITUPAJIH.

FOmmatnm — >xapaénuga KYJUTaHWJIQMuUTaH  MoOJAJajiap TabCUpUa MOYEBHUHA
(xapbamm):
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- Bonopon 6ornapunu 6y3aau, aMopd KUCMHU CYIOJITUPAIH,

- ducynsdua Oormapunn napyananiu,

KyTukyna Ba amop¢ KucMaaru KepaTHHHHA WYK KAJIaau

PH nacTnammimm opkaiy TOJaHU FOMIIaTaau.

TolaHUHT JKUCMOHUH y3rapUIUIAPH:

Tosa nHrMYKananaam, Oy sca AMaMETPHUHT KaMalHIINATa OJIMO KeIaaH.

DNacTUKIIMK OPTaIH, SbHU TOJA TOPTUIINO, SIHA aBBAJITH X0JIaTUTa KAUTHII KOOWIIUATH
OLLIaJH.

Kartuknuk kamasian, HaTuKajia UIuIoB OEpUIll OCOHJIAIIIA/IH.

CupT oMILIOKIAIaAd, YyHKU KyTUKYyJIa INIMTKAJIapy Oyiamaim.

Xynoca KWWl MyMKUHKH, )KYH TOJACMHU IOMIIATUII kapaéHu — Oy ¢akaT Talliku
KYPUHMUIII AMAC, 0AJTKU YHUHT UYKU TY3WIUIIHUAATH MyXUM Y3rapuiuiapHu XaM Kampao
ojlaqurad Mypakka® skapaéHaup. HOmmmaruimn HaTwkacuna AuUMeEpIaH TOPTHO
KyTUKyJarada Oyiran xap Oup crpykrypa y3rapud, Tona MailuH, IOMIIOK, STUIyBYaH
Ba TYKMMAUYWJIMK]Ia KaliTa MIUIAIlira MOC X0JIaTra Keiaaiu.

¥Y3um Kyuu (AbHH, MyCTAXKAMJIMK) OyH4a 0axOpru Ba KY3rH KYH TOJAaJapHu
ypracuaaru Koppejsiiusi HAaTHKAJIAPU TaXJIUJIH

Koppensauust kosdpduumenty — wukku ¥y3rapyBuu (Oy epaa: 0Oaxop Ba Ky3
MaBcyMJlapuaard Toudanap KeCUMHUAArd y3WIl MYCTaXKaMJIMIM) Yy3apo KaHYaJuK
OOFJIMK dKaHUHM Ya4yaiau. YHUHT Kuiimatu —1 nan +1 raua 6ynanu:

+1: YK MycOaT OOFIUKIIUK

-0: xeu KaH1ai OOFIMKIINK HYK

—1: TynuK canOuit OOFIMKINK

Koppensuust nHatwkanapu taxymiau [lupcon koppensiusa kKodDQUIIMEHTH, SbHU
Koppensuus kodbduiuentu (r) Kyituaaru gopmyJsia OuaaH XucoOJiaHaIu:

2 (zi —Z)(yi —7)
VE(zi— 22 V(v - 8)°

r=

by epna:
Xi— baxopru xKyHHUHT y3UII Ky4d KMMMaTIapu
Yi- Ky3ru )yHHUHT y3uIll Ky4yn KUMMaTiapu

X, y- MOC paBwiIa 0aXOpry Ba Ky3rd KHHMaTIApHUHT ypTavyacu
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3.7-xanBanga 6axop MaBCyMHJ1a KUPKUO oJIMHraH l-BapuaHTAaru Ba 2 BapHaHTIArH
KaliTa WIUIAaHTaH »JKyH TOJAJAPUHUHT MYCTaXKaMJIMTH acoCHJa KOPPEeAIus
KO2(PUITMEHTHHN XUCOOIaI HATHKATAPH KeITHPHIITaH.

1-3-arcaosan
baxop maecymuoa kupkuo6 onunzan moaanune 1 ea 2 eapuanmanap oyiiuua

MYCmaxKamiuZunu
(x-m,)
X Y X-M, | (x-m)? YoM, | (Y=M,)?
(y-m,)
3,39 3,66 -0,3 0,09 0,2 0,04 -0,06
3,44 3,58 -0,2 0,04 0.1 0,01 -0,02
43 3,3 0,6 0,36 -0,2 0,04 -0,12
3,56 3,42 -0,1 0,01 0 0 0
3,6 3,39 -0,1 0,01 -0,1 0,01 0,01
3,8 3,54 0,1 0,01 0.1 0,01 0,01
3.4 3,49 -0,3 0,09 0 0 0
41 3 0,4 0,16 -0,5 0,25 -0,2
3,39 3,7 -0,3 0,09 0,2 0,04 -0,06
3,8 3,5 0,1 0,01 0 0 0
36,78 | 3458 -0,1 0,87 -0,2 0,4 -0,44
X z Y Z(X Z X ZW z Y2 Z Xy
— M) o My)

baxop MaBcymuaa KUpKUO OJiMHraH 1-BapuaHTIa KaliTa WIUIAHTaH )KYH TOJACUHUHT
MYCTaXKaMJIMTUHH YpTada KUMaTH Kyiuaarnda XucoOIaHa Iu.

_ XX

M, ”

3,7

baxop mMaBcymu1a KUpKUO OJMHraH 2-BapHaHT/a KalTa WIUIAHTaH KyH TOJACUHUHT
MYyCTaxXKaMJIUTUHU ypTaua KMMMAaTy KyHuaaruaa Xucooianaim.
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_xY_
=& =

M

’ 3,5

Koppensumst ko3¢ duiinenTr Kyiuaarnda aHuK1aHa Iu.

Xy
po 22XV o

VEX2XY?

Koppemnsmus ko3 PUIMEeHTHHUHT XaTOJIUTY KyHuaarnya aHukJIaHa/Iu.

1 —17r2
m, =+ = 0,14
N
Koppermsius ko3pPUITHEHTHHIHAT HITOHWIMIATH KyHHIarnda aHuK/IaHaId.
r

— = —-5,32

mr
BusHuHr Mucomumusga r = —0,75 ra TeHr, AeMaK TEeKIIUPUIASTraH HaTIKajaap

opacuaard KoppeysatuB oormanum I < 0,5 gaH Xxam mact Ky4wid TecKapu OOFJIaHHUII A

r
AKAHJIMTUHY, Xama xucoOnap TYFpu Oa’kapuiraHIurMHU m—ﬁ3 ME30HTa Kypa
r

OKCIICPUMCHTAI MIIOHYWINJIMK Y€rapacuid SKaHJIUTIMHA TaCAUKJIall MyYMKHH.
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