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YCJIOBUSA PACITPABJIEHUSA 3ATHYTBIX KOHIHOB BOJIOKOH
B ITPOLLECCE BBITAI'UBAHUSA

CONDITIONS OF STRAIGHTENING OF FIBERS HOOKED ENDS
IN THE DRAFTING PROCESS
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lel ROCMOAHHbBIX NJIOMHOCMAX pacnpedeﬂenu}z CUJl MPEHUA 6 6blMANHCHBIX
napax noJjiy4eHsvl QHAIUmuU4eCKue 6ulpa’ic€Hus, no3eojiaouiue paccuumamsb mu-
HUMAQIBHYI0 6bIMAJCKY, NPpU Komopoﬁ 603MOJICHO ocyuiecmeumbsb pacnpaejienue
3A2HYMblX KOHUO6 60JI0KHA 6 npouecce 6blmAaAZU6AHUA U MUHUMA/IbHYIO 0]1tu
ROJIHOCMbIO pACRpPABIAemM0oc0 60/10KHA. chanomeno, umo npu MUHUMAIbHOU
6blMAIICKE, Heo0xXo00uMoIl 011 NOJIHOZ0 pacnpaesiieHusn 3aHYmovlX KOHU 06 60/10KHA,
cyuiecmeyrom COUHCMBEHHO BO3MOJICHBIE ycioseus nepexoda 60/I0KOH HA4 HO6YI0
CKopocmb.

The analytical expressions allowing to calculate the minimum draft when
straightening of fibers hooked ends can be carried out in the drafting process and
the minimal length of a completely straightened fiber have been received at con-
stant density of friction force distribution in drafting zones. It is determined that
there are unique conditions for fibers transitions to the new speed at the minimum
draft necessary for complete straightening of fibers hooked ends.

KiaroueBble cjoBa: 3aruyTbi€¢ KOHIbI BOJIOKOH, BBITSI?KKa, pacClipaB/JICHHE
BOJIOKOH, MUHMMAJbHasA AJIJMHA BOJIOKHA.

Keywords: fibers hooked ends, draft, fibers straightening, the minimal
length of a fiber.
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B pab6ote [1] Haiineno HeoOXoamMoOe yc-
JIOBHE IIOJTHOTO PACIpPABIICHUS IMEPEAHETO U
3aAHCTO 3arHyThIX KOHIIOB BOJIOKHA B IIpO-
IIECCC BBITATHUBAHUA C HCIIOJB30BAHUEM BBI-
TSDKHOTO mpubopa [2]:

{-R+1, (1)
C(-R-0 =20,
rae ( — nnavHA BOJIOKHA; / — JUIMHA NEpel-
HEro 3arHyToro KOHIla BOJIOKHA, b4 ,— AJIMHA

3aJJHEro 3arHyToro KOHIa BOJOKHa; R — pas-
BO/JIKA MEX]Ty BBITSKHBIMU MTaPAMH.
[Ipu BrimonHeHun yciosus (1) Bo3MoxxeH

BbIOOp (yHKuuMil Topmo3simedt  F (x) u yB-
nekaromeil  F (X) cmi Takux, 4ro IONHOE
pacmpaBiieHME BOJIOKHa C IapameTpaMu
£,0 .0, OCyIECTBUMO.

Haiinem ycnoBue nHa Qynkuum F (Xx) u

F,(X) npn MUHAMANBHOM BBITSDKKE:

f-R+/4
0 = - * (2)
(-R-0_ -20,
P.(0) (E +1)
|\ E, -1

Boeinumem ¢opmyinsr (5...7) npu a = 1,
TO €CTh TPH IMOCTOSHHBIX IUIOTHOCTSX pac-
TIpeeTICHHs CUJT TPCHHUS:

P.x P x
F(x) = 2 ; Fy(X)=%, (8)
Pl,=P/ . 9)

Wtak, npu MUHUMAaJIbHOM BBITSDKKE (2) U
MIOCTOSIHHBIX IJIOTHOCTSIX paclpeaeeHus CUII
TPEHUsI MIOJTHOE paclpaBieHUE BOJIOKHA OyeT
BO3MOXHO Ipu yciaoBuu (9). Oto o3Hauaer,
9yTO BbIpakeHHe (9) 3amaeT eAUHCTBEHHO
BO3MOJKHBIE JI1 MUHMMAJIbHON BBITSKKM E

YCJIOBUS NIEPEXO0JIA BOJOKOH HAa HOBYIO CKO-
pOCTh, ONpejenseMble COOTHOIIEHHEM Iapa-
METPOB BOJIOKHA £ /(.

IIpu stom HepaBeHcTBa (16) u3 paboThI
[1] oOpamraroTcsi B paBeHCTBa:

E +1 2E
0, =10 = )

) =(-R-1,
E -1 E -

o o

[ToncraBum (3) B BeIpaxkeHnue (8) u3 pado-
161 [1]. [oyaum:

E +1 E +1
E.|/,=—° =F | /¢ —° . 4
T( 3E0_1] y(nEO_lj ()

[Ipu BbInoNHEHUU ycnoBUS (4) BO3MOKHO
MIOJIHOE PacIpaBIIEHUE BOJIOKHA.

Paccmotrpum ycnoBue (4) nmnsi KOHKpeET-
HBIX (YHKIIMH, @ IMEHHO JUISl CJIEAYIOUINX:

F(x) =P, (3] (5)

R R x)
Fy(X)—Py (l—zj —(1—7—2] (6)

[loacraBum dynkuuu (5) u (6) B ypaBHe-
Hue (4):

(E—R)“—[E—R—fn EOH] . 7

o

HpI/I 9TOM YCJIOBHMM MHWHHUMAJIbHAsA BbI-
TsKKa BBIPA3UTCA TaK:

- (—R+/1, . (10)
f—R—fn(sz]

T

E

OueBuIHO, YTO YeM MEHbIIE JJIMHA BOJIOK-
Ha, TEM TpPYAHEE pacCHpaBUTh €r0 3arHyTble
KOHIIBL. OnpenenuMm YCJIOBHUSL paclpaBiIeHUs
3arHYTBIX KOHIIOB BOJIOKOH 33/IaHHOW MHHH-
MaJIBHOM JUIMHBI IIPU NOCTOSIHHBIX IUIOTHOCTSIX
pacripenieneHuss cwil TpeHus. B stom cirydae
cunel F(x) u F (x) 3amansr popmynamu (8).
Haiinem ycnoBusi, nmpu KOTOpbIX obOecrieunBa-
€TCsl pacpaBJIEHUE BOJIOKOH C JUTMHOM

(>0 . (11)

min
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Beinumem ypaBuenue (8) uz pabots [1]
i Gynkuui (8):

P P
7T(€_R_£3_€22):7y£22-

Beipaxkas u3 Hero /,, , IOIy4nuM:
ly, = Py (¢{-R-=1,). (12)
2P +P, o

IToncrasum ¢,, u3 (12) B nBOiiHOE Hepa-
BeHCTBO (16) u3 padotsi [1]:

E+1
£+

"E-1

((—R—-1,)</{-R- f— (13)
P+y

T

[Tonyyum ycinoBHE IOJHOTO pacipabie-
HUS BOJIOKHA, BBIPAKEHHOE Yepe3 MapaMeTpsl
BOJNIOKHA /,/ ,{ W 1mapamMeTpbl BBITSHKHOIO
npudopa Pr Py, R, E.

Pa3pemas kaxxnoe u3 HepaBeHcTB (13) ot-
HOCUTENBHO {, TIOJy4HM MCKOMBIE YCIIOBHS
[IOJIHOTO PacIpaBJICHUs BOJIOKHA:

p
peR40, 40 S (g
"E—1l P

T

p
por+r | 2B B ERL g
E-1 P,E-1

Takum 00pa3zom, JUIsl MOJHOIO pacrpas-
JIEHUsS. BOJIOKHA €ro juiMHa { J0JDKHA YI0B-
neTBopATh HepaBeHcTBaM (14) u (15).

BbimosnHuM  pacueT AIMHBI [TOJHOCTBIO
pacrnpaBisieMOTr0 BOJIOKHA [0 BbIPaKEHUSM
(14) u (15).

[Ipumep 1. IlycTh BBITSKKAa MHUHMMAaJIbHA:
E,=11,7¢ =¢,.

Torpa cornacHo Beipaxkenuto (9): P, =P, .

Hepasencrtsa (14) u (15) nator oaHo u TO *e
3HaYE€HUE MHUHHUMAJIbHOW JJIMHBI MOJHOCTBHIO
pacrpasiieMOro BOJIOKHa!

(>0 =R+340.  (16)

[Ipumep 2. IlycTp BBITSKKA HE MHUHHU-
mansHa: E=11, ¢, =/(,, P, =2P,.

Hepasencrtpa (14) u (15) cooTBeTCTBEHHO
JAK0T:

(>R+4,60,, (17)
(>R +2,80,. (18)

Hepasenctsa (17) u (18) nosmkHbI BBINON-
HATHCS OJTHOBpeMeHHO. [loaToMy MuHMMabHas
JUIMHAa BOJIOKHA OIIPEAENSeTCS HEPaBEHCTBOM
(17) u oHo Gopiie, yem HepaBeHCTBO (16). Ilo-
TOMYy Haubojiee MpPEANOYTUTENBHO MOJb30-
BaThCsl MUHUMAIBHOM BBITSDKKON B (2).

BbIpazuM MHHHMaNbHYIO UIMHY TIOJHO-
CTBIO PACIpPaBICHHOTO BOJIOKHA M3 (HOpMYI
(14) u (15). Beipaxast u3 cootHouieHus (9)
¢ ¥ TOACTaBIASA B NPaBYIO 4acTh HEpPaBEH-

ctBa (14), moyiyuuMm npaByrO 4acTb HEPAaBEH-
ctBa (15).
Takum oOpazom:

2E, P E,+l
0 =R+( | == . (19)
min Eo—l P E
BBIB O /] bl

[Ipy DOCTOSIHHBIX IUIOTHOCTSIX paclpene-
JICHUs CHJI TPEHMS B BBITSDKHBIX Iapax IOJIy-
YEHbl AHAJIUTHUYECKUE BBIPAKECHUS, II0O3BO-
JSIOIIME PACCUYNTATh MUHUMAJIBHYIO BBITSIK-
Ky, NpA KOTOPOH BO3MOXHO OCYHIECTBUTH
pacupaBi€HuEe 3arHyThIX KOHIIOB BOJIOKHA B
IIPOLIECCE BBITATMBAHUS W MHHHUMAJIBHYIO
JUIMHY TOJIHOCTBIO PACHpPaBIISIEMOrO BOJIOKHA.
YCTaHOBIIEHO, YTO IPM MUHUMAJIbHON BBI-
TSKKE, HEOOXOIMMOM I MOJIHOTO paclpan-
JIEHUs 3arHyThIX KOHIIOB BOJIOKHA, CYIIECT-
BYIOT €IMHCTBEHHO BO3MOYKHBIE YCIIOBHS IIE-
pexo/1a BOJJOKOH Ha HOBYIO CKOPOCTb.
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