- M3yyeHa MexaHuKa BO3JECUCTBUS BOJIbI U Mapa PazIMYHBIX TEMIEPATYPHBIX MMapaMeTpoB
Ha 000s0uKy KOKOHa. IIpu 3TomM oco0oe BHMMaHUE YJeNseTcs YMEPEHHOMY 3alapUBaHHUIO IO
TOJIIIIMHE U MOTIEPEYHOMY CEYEHUIO 000JIOYKH KOKOHA.

- U3yuens! akTopbl BO3ACHCTBUS HAa OJJHOBPEMEHHOE 3amaprBaHue 000JIOUYKH KOKOHOB, B
3TOM TIPOLIECCE ONMPEAETICHO BIUSHUE KAKAOT0 (akTopa.

- OToOpaHbl BapHaHTHI CTETIEHU 3alIaPEHHOCTH KOKOHOB.

- OToOpaHbl ONITUMATFHBIC BAPHAHTHI 3aMIaPKU KOKOHOB.

- Pa3pabotana uHCTpyMeHTaNbHas CUCTeMa HAOJI0IEHUS 3allapUBaHUs KOKOHOB.
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TEOPETUYECKAA 3ABUCUMOCTDb NIPOCTPAHCTBEHHOI'O
PACHIPEJAEJIEHUA JABJIEHUA KPECTOBOU HAMOTKH HA EE OCHOBAHHUE

THEORETICAL DEPENDENCE OF THE SPATIAL DISTRIBUTION OF PRESSURE
CROSS REELING AT ITS INCEPTION

I".H. Banues®, K.W. Opurnos®
G.N. Valiyev', J.1. Oripov?

Y 36exckuit Hay4YHO-HMCCIIC0BATEIbCKAN HHCTUTYT HaTYPaIbHBIX BOJIOKOH (r. MapruiaH)
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YUzbek scientific-research institute of natural fibers (Margilan)
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Ha ocHoBe paHee MOJYyYeHHOW HaMHM aHAJTUTHYECKOH 3aBHCHMOCTH pacnpejejeHHss HOPMaJbHOIO
JAaBJIeHHs KPeCTOBOH HAMOTKH HAa €€ OCHOBaHMe B/J0JIb OCH MAKOBKHM, MOJYyYeHA aHAJUTHYECKAs] 3aBUCHMOCTh
NMPOCTPAHCTBEHHOI'0 pacipe/e/eHNs JaBJIeHHs KPeCTOBOH HAMOTKH Ha e€ 0CHOBaHMe M pa3padoTaHa MeTOJHKA
eé ompenenenusi. Ilpu 3TOM NPUHATHI cjeAylOl[Ue YNPOIIEHHUs: HATSUKeHHe BHTKOB HHTH BO Bcex
3JIEMEHTAPHBIX CJOAAX HAMOTKH B MpeJelax OTAeJbHOI0 CeKTOpPa HAMOTKH COXpaHsAeTcs IOCTOSIHHBIM,
yAeJbHAas IJIOTHOCTh HAMOTKH BO BceX J3JEMEHTAPHBIX CJOAX HAMOTKH B Ipejesax OTAeJbHOI0 CEKTOpa
HAMOTKHM mnocTossHHA. IlosyyeHHBle TeopeTH4YecKHe 3aBHCHMOCTH MOIYT OBITh NPHMEHEHBbI JJs pelleHus
TeOpeTHYEeCKNX M NMPaKTH4YeCKHX 3aJa4 NPH aHA/IM3e CTPYKTYpbl HAMOTKH HHUTH HA NaKOBKAaX pPa3IM4HOI
¢opmMbI, onTHMH3anMH TNponecca (GOPMHUPOBAHHMS MOTAJIBHOW MAKOBKM, a TakKKe NPH pa3pabdoTKe HOBBIX
MOTAJIbHBIX MAIIMH U MEXaHU3MOB HAMATHLIBAHUS HUTH.

KiroueBble cioBa: mnepeMaTrbiBaHMe HHUTH, MOTAJIbHAsl NAaKOBKa, 000MHAa, CTPYKTYpa HaMOTKH,
JAaBJeHHe HAMOTKH, NapaMeTPbl HAMOTKH.

Effectiveness of modern textile machinery and machine tools is largely determined by the quality of used
packages that depend on the quality of raw materials, process conditions and parameters of the package. On the
basis of previously obtained by us the analytic dependence of the normal pressure distribution on the cross
winding its base along the axis of the packing, the analytic dependence of the spatial distribution of the pressure
of a of cross-wound on its base and the method of its determination. Moreover, the following simplifications:
tension thread turns in winding all elementary layers within a single sector winding is kept constant, the specific
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density of the winding in the winding of the elementary layers within a single sector winding constant. The
theoretical relationships can be applied to theoretical and practical problems in the analysis of the structure of
winding the packing various forms of optimization of the process of forming the winding package as well as the
development of new machines and mechanisms for winding the winding yarn.

Keywords: rewinding thread, winding packaging, bobbin, structure winding, pressure winding,
parameters winding.

O} PeKTUBHOCTh MPUMEHEHUS COBPEMEHHBIX TEKCTHJIBHBIX MAIlMH U CTAHKOB BO MHOT'OM
OMpeIEseTCs KaueCTBOM MPUMEHSEMbIX TAaKOBOK, KOTOPOE 3aBUCUT OT KaueCTBa ChIPbS, YCIOBUM
TEXHOJIOTUYECKOr0 Ipolecca W TapaMeTpoB IMAKOBKH, OCOOEHHO Npu mepepaboTke HUTEH
HaTypaJbHOT'O HIEJNKA.

B pabore Schwarz 1. G, Kovacevic S., Dimitrovski K. wucciaenoBansl MexaHuueckue u
nedOopMaIMOHHBIE CBOWCTBA OJMHOYHOW HUTH, OMPEICIICHBI O0JIACTH YNPYTUX, BSI3KOYNPYTUX H
mractuaeckux aedopmarmii Hutei [1]. B padore Bandurin, N.G. wucciaemoBaHbl JUHAMHYECKHE
CMelIeHus W AeopManuu pacTsDKUMOW HUTH B JBMKYIIEHcs cpenae. IlomydeHbl HeTMHEWHBIE
muddepeHManbHble YpaBHEHHs], ONMUCHIBAIONINE Ae(pOopMalii0 MaCCUBHOM paclIupsieMOl HUTHU B
IBIOKYIIEHCs cpene [2].

Panee HaMu ObUIM MOJY4YEHBI AHATUTHUYECKHE 3aBUCHMOCTH PACIpeAeseHUs] HOPMAaJIbHOTO
JIABJICHUS HAMOTKH Ha €€ OCHOBaHHE B OCEBOM HAIPABJICHHWH MAKOBKH JIA MapauiedbHOu [3] u
KpecToBO [4] HaMOTKH. AHaJIUTHYECKas 3aBHCHUMOCTh pacHpelesieHus HOPMAaJbHOTO JIaBJICHHS
KpECTOBOM HAMOTKH Ha €€ OCHOBAHUE BJIOJIb OCH NAKOBKU [4] ONMUCKHIBAETCS CIOKHBIM HHTETPATIOM,
HIDKHSIS TpaHUIla KOTOpPOM 3ajaHa (yHKIMEH MOBEPXHOCTH IAaKOBKH, a BEpXHSS TIpaHUIA —
(GyHKIMEH TOBEPXHOCTH HAMOTKHU:

_1000-F, -y, -Cos’e, " dp,
X T 600 P

A TakKe TOJYy4EeHO AaHAJUTUYECKOE OIpeleleHHe 3aBUCHMOCTH  pacIpeneieHUs

HOPMaJIbHOTO J1aBJIEHUS KPECTOBOM HAMOTKHU Ha €€ OCHOBaHUE BJIOJIb OCH MAKOBKH [4], KOTOpYIO
MOJKHO OIIPENIEIUTh CIEAYIOIINUM 00pa3oMm:

1000-F, -7, -Cos’a, , f,(x)
— X X xg .
a, T n fl(x) ; (2)

rae: f(X) - GyHKIMS TMAME cedeHns OCHOBaHWS HAMOTKHM (TIOBEPXHOCTH TakoBKH), f,(X) -

1)

(GyHKIMS TUHUMA CEYEHUS! TOBEPXHOCTU HAMOTKH, ), - INIOTHOCTh HAMOTKH B HEKOTOPOH TOUKE X ,

F, - marsxenne auty B Touke X, ¢, - yron momxbema BUTKa HAMOTKH B HEKOTOPOii Touke X , T —

JIMHEHWHAs IUIOTHOCTh HUTH.

Ha ocHoBe BblIIENPUBEAEHHON 3aBUCUMOCTH IMIOJy4Y€HA AHAIMTUYECKAs 3aBHCUMOCTH
MPOCTPAHCTBEHHOI'O PACHPECIICHUSI JTaBJICHUS HEKOTOPOr0 OTAEIBHO B3SITOIO CJIOA KPECTOBOM
HAMOTKH Ha €€ OCHOBaHHE MO Mepe (OPMHUPOBAaHUS IMAKOBKU W pa3padoTaHa MeEToauKa &
ompeneneHust [5], a Takke pacmnpenerncHue HOPMAJIbHOTO JaBJICHHS KPECTOBOM HAMOTKH Ha €€
OCHOBAHHE 10 MEpe YBEIMYCHHUS €€ TOJIIMHBI U (POPMHUPOBAHUS TTAKOBKH B I1EJIOM [6].

OnpenenuM B TEPBOM MPUOTMKEHUU TMPOCTPAHCTBEHHOE pachpeiesieHne HOPMAaJbHOTO
JIaBJICHUSI KPECTOBOM HAMOTKM Ha €€ OcCHoBaHue. JUJIsi 3TOro JaBjIE€HHE HAMOTKU W JpYyrue
MapaMeTpbl HAMOTKH CJIEAYeT BBIPa3UTh B 3aBUCUMOCTH OT OCEBOr0, pPAAHAIBHOTO U
IUaMeTpabHOTO (KPYroBOTO) HAmpaBlICHUS MAaKOBKU. [IpuHMMAas, 9YTO B JIUaMETPaIbHOM
(KpyroBOM) HAmNpaBIICHUH IMAKOBKH ISl KaXXIOTO KOHKPETHOTO JHaMETpa HAMOTKH IapaMeTpPhI
HaMOTKH OCTaIOTCSl TOCTOSIHHBIMH, PACIIPECIICHUE IABICHUSI HAMOTKH BBIPAa3UM B 3aBUCUMOCTHU OT
OCEBOT'0 M paIMAIIBHOTO HAMPABJICHUS TAKOBKHU.

Ucxons u3 ycnoBusi 3agauu, UMEEM, YTO TOJIIMHA HAMOTKH, JaBJICHUE KOTOPOHM ClieayeT
OTpeNenTh, HapacTaeT HayWHasg C BEPXHETO CJIOA K HIDKHEMY [0 Mepe NpUOIMKEHUS K
OCHOBAaHMIO HAMOTKH. {7151 onpeneneHus pacrpeaesieHusl JaBIeHHs U JPYTUX MapaMeTpoB HAMOTKH
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KaXXJIbIM CJIOM HAMOTKHU pa3/ieIuM Ha HECKOJbKO CEKTOPOB, PABHBIX MO BBHICOTE OCHOBAHMS CEKTOpa
HaMOTKH. [IpuHHMaeM cienyromye yrnpoleHHs: HaTsSKEHUE BUTKOB HUTH BO BCEX AJIEMEHTAPHBIX
CJIOAX HAMOTKU B TpejesiaX OTACIbHOTO CEKTOpa HAMOTKU COXPaHSAETCS MOCTOSIHHBIM, yJETbHas
IJIOTHOCTh HAMOTKH BO BCEX DJJEMEHTapHBIX CIIOAX HAMOTKM B Ipeleiax OTAEIBHOIO CEKTopa
HAaMOTKH TOCTOSIHHA, CJIOM HAMOTKH TOJT JJABJICHUEM BEPXHUX CIIOEB HE AePOPMUPYIOTCSI.

Ha puc. 1 npuBeneHa cxema nocaoiMHOrO HaMaTbIBaHNS HUTH Ha KOHUYECKYIO MTAaKOBKY MPHU

HEUYETHOM KOJIMYECTBE CCKTOpPOB, T'AC ArH - TOJIIIHWHA CJIOd HAMOTKHU B paJuaibHOM HAIIpaBJICHUU
ITaKOBKH, dO - HaYaIbHBIN AUaMETp HAMOTKH, HO(j) - BBICOTA OCHOBAHHsA CJIOSA HAMOTKH, J -

HOMCp CJIOd HAMOTKH, AH 0(j)~ BBICOTAa OCHOBAHHs CCKTOpa HaMOTKH, 5 - IIOJIOBHMHaA YyrJjia

KOHYCHOCTH ITaKOBKH.

Tak xax HUTH, HaMaTBIBAcTCA Ha KOHHMYECKYIO ITIOBCPXHOCTD, AJIA OIMPEACIICHUS HOPMAJIBHOT'O
JlaBJICHUS HAMOTKH Ha €€ OCHOBAaHHE CJICOAYCT ONPCACIUTL TOJIIMHY HAMOTKH B HOPMAJIbHOM, I10
OTHOIICHHIO K IMOBEPXHOCTHU HaMaTbIBaHH, HAIlpPpaBJICHUMU. N3 cxeMbl IOCIIOMHOTO HaMaThIBaHUS

!/
HHUTH, TOJIIIHUHA ArH CJIOd HAMOTKH B HOPMAJIbHOM HAITPpaBJICHUU:

Ar! = Ar,Cos¢ . 3)
Hogy
- — »
- e -
e B —
MEZIEN

= ?
3 -'"P-\-._\_\_‘

Puc.1. Cxema nmociaoifHOro HamaThIBAaHUSI HUTU MPU HEYETHOM KOJUYECTBE CEKTOPOB B CIIOE
HaAMOTKH.

Tak kak yron f HEOOJIBIIION, /TSI YIIPOIICHHUSI MPUHUMAEM COSf ~1. Torna CIEMyeT,
4TO:
!’
Ar! =~ Ar, . (4)
W3 cxeMbl MOCTIOWHOTO HaMaThIBaHUS HUTH MIPU HEUETHOM KOJMYECTBE CEKTOPOB (puc.l), Ha

OCHOBE MPOBEAEHHOTO aHaIM3a, 0000IIECHUsST pe3ybTaTOB M CACIAaHHBIX MPEOOPa30BaHUN CIIEIYET,
970!

npu W <W, rae W - HOMEp CEKTOopa:

le(j) =0,5d, +(j-DAr, - (VV_W)AH o 19S; (5)

fZW(j) =0,5d; + JoexAL, —(W _W)AHo(j)tgé:; (6)
npu W >W : B

faw () =050y + (] —DAr, + (W -W)AH,tgS; (7
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fZW(j) - O’5d0 + jmaxArH +(W _W)AHO(j)tgé' (8)

Homep cpeagnero cexropa, COOTBETCTBYIOIIMI CEPEAMHHON YacTH CJIOSI HAMOTKH, TO €CTh
IIOJIOBHUHE BBICOTHI HAMOTKMU:

W =W, +1)/2; 9)
H, .
AHy, :WL” (10)

HccnenoBanueM 3aBHCHUMOCTH BBICOTBI HAMOTKM OT HAaKJIOHA TOpIIAa MAaKOBKH, 0000mIass u
MpeoOpa3oBbIBasi MPOMEXKYTOUHBIE  BBIPRKEHUS IMOJYUMIH TEOpEeTUYEecKylo 3aBuUcHUMOCTh (11)
ONpeJIeJIeHUsI BHICOThl OCHOBAHHUS CJIOSI HAMOTKM MPU MOCIOMHOM HAMATBhIBAHUM HA MOTAJIbHYIO
MAaKOBKY C KOHMYECKUMHU TOPLAMHU:

Hoiy = Ho— (] -DAr, (tgB +tgp). (11)
[Toacrasmss (11) B (10) momyunm:
AH 5, = [Ho = (i ~DAT, (tg +tg@) W, 12)

rne: H,- wnavanbHas BbiCOTA HamoTKM; [3,@0- yIJIbI HAKIOHA TOPIIOB IAKOBKH,

00pa3oBaHHBIE MEXYy HOPMAISIMHU K OCH TTAKOBKH U MPSIMBIMHM, JISKAIIUMUA Ha COOTBETCTBYIOLIMX
TOPLEBBIX TOBEPXHOCTSIX HAMOTKH.

[oncTaBnsss MPOMEKYTOUHbIE BBIpaXEHHS B (2), mocne AajdbHEWHIIMX MpeoOpa3oBaHUil B
NEpBOM MNPUOIMKEHUN IIOJIyd€Ha TEOpEeTUYecKas 3aBUCHUMOCTb pPACHpPEICIEHUs] HOPMAJIbHOIO
JaBJICHHs KPECTOBOM HAMOTKHM Ha €€ OCHOBaHUE 10 Mepe (HOpMUPOBAHUS TAKOBKU:

_ 1000-Fy ) - 7w -Cos’ay ;) ,

T
0,50, + jneAT, + W —W)tgé -[Hy = (j ~DAT, (198 +199) [/ Wy, (13)
0,5d, + (j —DAr, + W -W)tg& - [H, — (j —1)Ar, (tg8 +tgp) |/ W,

G (i)

Taxkum 00pa3oM, MOKHO CIIENIaTh CIEIYIOIINE BBIBOJBI.

1. Tlonyuena TeopeTnyeckas 3aBUCHUMOCTb IMPOCTPAHCTBEHHOI'O PACHpeAeTIeHUs AABICHUS
KpPECTOBOW HAMOTKH Ha €€ OCHOBaHHE U pa3paboTaHa METOIMKA €€ ONpeIeTICHHUS.

2. llonydeHHble TEOPETUYECKHE 3aBUCUMOCTH MOTYT OBITh IPUMEHEHBbI Ul PELICHHS
MPaKTUYECKUX 3ajlad NpU aHaU3€ CTPYKTYPbl HAMOTKM HHMTH Ha MAKOBKAaX Pa3IUYHONU (DOPMBI,
ONTUMM3ALMU Tpolecca (GOPMHUPOBAHUS MOTAJIBHOM IMAKOBKH, a TAaKKe NMPH pa3pabOTKE HOBBIX
MOTAJIbHBIX MAllIUH U MEXaHU3MOB HAMATBIBAHWS HUTH.
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CIIOCOBb OINPEJAEJIEHUSA TEXHOJTOI'MYHOCTU HUTEHATSKHBIX ITPUBOPOB
TEKCTHUJIbHBIX MALIIUH

METHOD OF DETERMINING THE TECHNOLOGICAL ADVANTAGE OF DEVICE
FOR TENSIONING YARN OF TEXTILE MACHINES
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Pa3paGoTaHbl ycTpPOHCTBO AN MCNBITAHUS HATSLKMTeNeil HUTH HAa MMNYJBCHYI0 HArpy3Ky M cHocod
ompe/ejJeHHs] TEXHOJOTHYHOCTH HUTEHATSKHBIX MPHOOPOB TeKCTHIABHBIX MamuH. IIpeaioxkens! GopmyJasl A
ompenejgeHuss Kod(PpQPUIHEHTA TEXHOJOTHYHOCTH HHUTEHATSKHOTO NpuUOopa. YCTPOHCTBO W CHOCOO MOMKHO
HCMOJb30BaTh VI HCOBITAHMA PA3JIHYHBIX BHAOB M KOHCTPYKIUHMH HATSKHBIX NPUOOPOB, ONTHMH3ALMH
PAa3JIMYHBIX TEXHOJOTMYeCKUX IMPOLECCOB, a TaK:Ke NPH pPa3pad0TKe HOBBIX MAIIUH W MEXaHU3MOB C
HMCMO0JIb30BAHNEM HATSKUTeJell HUTH.

KiioueBble cioBa: HATSKEHUE HUTH, UMILYJILCHASI HATPY3Ka, HATSKUTEIb HUTH, YCTPOICTBO, COCO0,
nepeMatrbiBaHue, CHoBanue, ¢popmy.a, TeXHOJOTHYHOCTb, ONTUMU3ALMS.

A device for testing thread tensioners for impulse load has been developed and method of determining
the technological advantage of device for tensioning yarn of textile machines. Developed formulas for of
determining coefficient the technological advantage of device for tensioning yarn. The device and method can be
used for testing various types and designs of tensioning devices, optimization of various technological processes,
as well as in the development of new machines and mechanisms using thread tensioners.

Keywords: thread tension, impulse load, yarn tensioner, device, method, rewinding, warping, formula,
technological advantage, optimization.

3(1)(1)GKTI/IBHOCTL MNPUMCHCHUA COBPCMCHHBIX TCKCTUJIBHBIX MAIIWMH WU CTAHKOB BO MHOI'OM
OTIpEIEISAETCS KAYECTBOM IMOATOTOBKH HUTEH K TKA4eCTBY, KOTOPOE 3aBHUCHUT OT KadyeCTBa CHIPHS,
YCIIOBHI TEXHOJIOTHYECKOTO MpoIiecca U mapaMeTpoB makoBku [1-2], ocoOeHHO mpu mepepaboTke
HUTEN HATypaJIbHOTO 1Ienka [3].
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