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KuiBchkuii HallioHaJIbHUI YHIBEPCUTET TEXHOJIOTIH Ta TU3aiHy

BU3HAUYEHHSI HABAHTA'KEHOCTI B'SI3AJILHUX TOJIOK SIK
CKJIAZJOBA PO3B'SI3KY 3AJJAY HAJTIMHOCTI

Memoouxa. 3anponoHo8arHo NONONHCEHHS NOOYOOS8U 2iCMO2pAMU BIOHOCHUX 4ACMOM
NOABU 3HAUEHb HABAHMANCEHD, K] He NIONOPAOKO8YIOMbC HOPMATILHOMY 3AKOHY PO3NOOINY.

Pesynomamu.  Ilpeocmasneni  npakmuuHni — pekomeHOayii  Ons  OOYUCTIEHHS
HABAHMAINCEHOCI 8 A3ANbHUX 200K NAHYIWHUX ABMOMAMie, AKI 3a6e3neuyioms €OHicmb ma
YINiCHICMb PO3PAXYHKY 8I0 OUHAMIYHOI MOOeli yOapHo20 npoyecy 00 8USHAYEHHS NOKA3HUKIB
HAOIIHOCMI 3a KpUmepiem 8MmoMAeHICHOI MiyHOCHI.

Knwuoei cnosa. 3akon posnodiny, eKeialeHmHe HANPYHCEHHs, YUKI02pama
HABAHMANCEHHS, 0OMeNHCeHA SPAHUYA 6MOMIEHOCTI.

Beryn. BaxmBoro JaHKOIO B po3paxyHKax JeTayliell Ha HaAIWHICTh 3a OyIb-IKHM
KPUTEPIEM MIITHOCTI € OOYHMCIICHHS X HABaHTAXEHOCTI MPU TEPEeXOoal BiA AUHAMIYHOTO
aHaJi3y J0 BU3HAYCHHS TOKA3HWKIB HaJIMHOCTI. HaBaHTaXeHICTh MPEACTaBISETHCSA MapOI0
napaMeTpiB, SKi 3aMIHIOIOTh IIMPOKHH CIEKTP HAaBaHTAKEHHS, Ta 3BOJUTHCS O BU3HAYCHHS

PO3PaxXyHKOBOI'O HAMPYXEHHS o, 1 €KBIBAJICHTHOI'O YUCJIAa LUKIIIB HABAHTAXKEHHS N — MU

p
NOTIEPETHBOMY PO3PAaXYHKY HaliHHOCTI a00 €KBiBAJIEHTHOT'O HANPYKEHHS o, 1 3a1aHOTO

4hcNia [MKIIB HAaBaHTAXKEHHA N, — NPH TEPEBIpHOMY. 3arajibHi IOJOXKEHHA OOYMCIECHHS

HAaBAaHTAKEHOCTI JCTaiel BHCBITIIOIOTHCS B 3HAYHIA KUIBKOCTI JDKEpEN, MEPeBaXHO —
CTaH/IapTU30BaHi, ajie B OUIBIIOCTI BUMAAKIB CHCTEMHO HE MOB’sI3aH1 3 THHAMIYHUM aHAJi30M
Ta 0a3ylOThCS TepeayciM Ha KOMOIHAISIX 3arajJbHONPHUHATUX 3aKOHIB PO3MOALTY
BUIAJIKOBUX BEITUYHH.

JlocmiKeHHsT  TIPUCBSTUEHI pO3MIISIly MHUTAaHb HABAaHTAXEHOCTI CTEPKHBOBHX
€JICMEHTIB MaHYIIIHUX aBTOMATIB Ha MPHUKJIAJI B’ SI3aJIbHUX TOJIOK, ISl IKMX 3aKOH PO3IMOALTY
HABaHTAXXCHHS BIJIMIHHUI BiJ] HOpMaJlbHOrO. BHKOpHCTOBYBaNM MaTeMaTHYHHWHA armapar
OIIIHKH TOKa3HUKIB HAAIMHOCTI Ta B paMKax Teopii BUMAIKOBUX (DYHKIIIH IMOJOKEHHS OMOPY
MaTepiaigiB CTOCOBHO pO3paxyHKiB Ha BTOMJICHICTh MPH 0arato IUKJIOBOMY HaBaHTaKEHHI 3
HaNpy>KCHHSIMH, SIKi HEe IEPEBUIIYIOTh IPAHUII0 BTOMJIEHOCTI JAETaIi.

IMocTanoBka 3aBaAaHHs. Y poOoTi [1] BcTaHOBIIEHO, IO XapaKTEPHOK OCOOIUBICTIO
yIapHOTO HABAHTAXXEHHS TOJOK B CUCTEMI KJIMH — TOJIKa — 11a3 MaHYIIIHUX aBTOMATIB € 3aKOH
pO3MOIITY BUMAJAKOBHX 3HAYCHb HABAHTAXKEHHS, IO HE MIAMOPSIAKOBYIOTHCS HOPMAILHOMY
3aKOHY pO3MOJIiTY, SKAW TpU BUKOHAHHI PO3PAaxXyHKIB TIEPEBAXHO NPHUMAIOTH 3a
TPUTTYIICHHSIM.

MeToro CcTaTTi € BUKJIAIEHHS IOCTIJIOBHOCTI AHATITUYHOTO BH3HAYEHHS 3aKOHY
PO3MOTY YAAPHOTO HaBAaHTAXEHHS B CUCTEMI KJIMH — TOJIKa — Ma3 B’S3aJIbHUX MEXaHi3MiB
MaHYITHUX aBTOMATIB. 3alpONOHOBAHWH MiJXiJ 3HAYHO CIIPOINYE BUKOHAHHS Ta YTOYHIOE
pe3yNbTaTh PO3paxyHKiB HA BTOMJICHICHY JIOBIOBIUHICTh 1 HA/IIHHICTb.

Pesyabtatn gociaigxennsi. Ilicns BuOopy palioHadbHOI KOHCTPYKIT 3aMKOBOI
CHUCTEMH B’S3aJIbHOTO MeEXaHI3My (BH3HAYa€ThCS KyTaMH KIMHIB Uil TiAHOMY a1
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OIYCKaHHS a4 TOJOK, KUIBKICTIO CHCTEM), IIBHUAKICHUX PEXKHMIB B 3aJlaHUX YMOBax

eKcruryaramii - (BU3HAYAE€THCS  KONOBMMHM  IIBUAKOCTSAMH — LMJIIHAPMYHOI  TOJEYHHIL
V, =V, .V,,.V,}, M/C) Ta pernameHTy HaIiMHOCTI (3a4a€ThCs JOBTOBIYHICTIO T TOJOK 32

KpUTEpPIEM BTOMJICHICHOT MIIIHOCTI B TOAMHAaX), Ha 3aKJIIOYHOMY €Taml MPOCKTYBaHHS
nepeadavaeThes OIiHKA 3a1aHOTO PIBHS HAAIMHOCTI.

Po3paxyHOK HaBaHTa)XEHOCTI T'OJIOK JI0 X BTOMJICHICHOTO PYyWHYBAHHS PO3TIISIIAEMO
Ha TPUKJIaA1 TOJIOK OJHIET 13 TPhOX MOXJIMBHUX MO3HIlii. B poborti [1] mpencraBieHo ynapHe
HABaHTAXEHHS F TOJIKH SIK (PYHKIIII0 BUIIAJIKOBOTO apTyMEHTY CUJIM ONOpYy F, pyXy rOJKHU B

nasy:
F=a,-F,+a, FZ+a,, (1)
ne a; =0149-2119K,; a, =0055; a; =1255-5164V, —0,460c +4984-10°m +20,829K . —
~1142.107*C,, + 4,395-10° a* +53,288K  + 0182V, - +6892-107°V, -C,, +2521-10 % -C, ;.
[Ticns migcTaHOBKM BHOpaHUX MHapaMeTpiB KOHCTPYKIii 3amMKoBOi cucremMu B (1)
OTpUMAaIH:

@) Ui 3aMUKaIbHOTO KIMHY, IO MigifiMae roaky (o =38')
F =0382F, +O,055F02 +3,062+4166V, ; (2, a)
0) IS KyJTipHOTO KJIMHY, IO OMYCKA€ TONKY (g =475°)
F =0509F, +547-102F2 +329+5891V, . (2, 6)
PiBusinas (2) mpencrasiasuin B ¢opmi F = f(F,,V,), sKa 3pydHa Uisl MOAAIBIIOTO
BUKOPUCTAHHS MPU OOYMCIICHHI HABAHTAKEHOCTI TOJOK Ha 3aJaHUX IMIBUIKICHUX PEXUMAX
aBTOMAaTiB. OCKIJIbKM BHUITAQJKOBI 3HAYEHHS YJapHOTO HAaBAaHTAKEHHS HE IMiJNOPSIKOBYIOThCS
HOPMaJIbHOMY 3aKOHY pO3MOAUTY, IIUIBHICTE PO3MOALTY WMOBIPHOCTEH HemepepBHOI
BUIIA/IKOBOI BEJIMUMHU F BU3HAYaIH 33 (JOPMYIIOIO IS 3arajbHOr0 BUMAAKY [2]:
p(F)=pla(F)I-[a’(F)I, ®)
ne q(F), q'(F) — dynkuis, sika obepHeHa Qynkmii F = f(F,) Ta i moxiaHa.
CrocoBHo piBHsHHS (1) oTpuMaeMo
{q( F)=-05aa," £a,% - A; @
q'(F)=(2a" - A)™,
ne A=(025a’a,’ —(a; —F))°° .
BpaxoByroun (4), Bupa3 (3) s BHU3HAYCHHS IIUTHHOCTI PO3IMOALTY HaBaHTAKEHHS
puiMae BUL:

(-05a,a," +a,°° - A—mg.

1 _
p(F)=———(2a3% - A) " exp| - , ©)
\/272'0';:0 20 F,
J€ ofF, Mg — CEPENHE KBAJPATUYHE BIIXWJICHHS Ta MATEMATHYHE CIO/iBaHHS

BUNIA/IKOBOI BenmnunHU F, . [lepecBimuyemocs, 110 OTpUMaHa 3alexXHICTh (5) He BiAMOBigae

HOPMAJTBHOT'O 3aKOHY PO3IMOJLITY.
Bynyemo ricrorpamu p(F )BiTHOCHMX YacTOT MOSIBM 3HAYeHb HABAHTAXXCHb IS

NPOCKTHUX KYTIB Ta IIBHIKOCTEH, SKy B IMOJAIBIIOMY BHKOPHCTOBYEMO JUISI OTPHUMAHHS
[UKJIOTPAaMH HaBaHTa)KEHHS TojokK. IlocmimoBHICTE TOOYHOBH TicTorpamMu (Ha puc. —
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cTymiHdacTuii rpadix 2) mpeactaBiseMO Ul BUIAAKY OJHOTO 3 MOXKIIMBUX PEXHUMIB
HaBaHTAXXCHHS TOJIOK, a caMe: ag =475° Ta V; =11 m/c. IIpu nmoOynoBi nosirony (kpusa 1)
IIUTFHOCTI KIMOBIPHOCTI IOSIBU F BpPaxOBYBAJIM HACTYIIHI 3aJI€)KHOCTI:
p(F)>0, sxmo V025aa," +F > A;
p(F)=0, sxmo V025a’a," +F < A.
Jlanmi Mexi 3HaYeHb HaBaHTaXEHb F € [Fp,;Frax ], SKI PO3PAXOBYBAJIHU 32 PIBHSHHAM

(2, 6), po30ouBamu Ha s piBHUX iHTepBaIiB (Ha puc. Maemos= 8) Ta 3a (5) oOUMCITIOBAIH
BIJIMOBI/IHI 3Ha4YeHHsT QYyHKIT p(F, ) Ha TpaHUIIX KOXHOTO 13 iHTepBamiB. VIMOBipHICTH P,

MOTPAIUISTHHST aMIUTITYIi HaBaHTAKCHHsS F, B MEBHUH iHTEpBan F; € [FS —-05AF, ; Fg +O,5AFk],
ne F, — 3HaueHHs HaBaHTAXXEHHS Ha CEpeluHl IHTepBaly IpPH JOBXKHHI I1HTEpBaILY
ARy =(F,_ —F_)/s, BuU3Ha4aiu Tpadiunum MetogoM [5]: Bucotm h;, ki nexaTh min

KPHUBOIO po3noainy p(F) Ha iHTepBaii Big F,_; 10 F, MpomopuiiiHi IMOBIpHOCTAM P, .

o -——

Po3noain iiMmoBipHOCTel NOSIBU 3HaYeHb HABAHTAKeHb F ToJIKu
AHanoriuHo OynyBaju TICTOTpaMHU IS BCIX MOJKJIMBHX | PEXHMIB HaBaHTAXEHHS,
AK1 337al0ThCsl KOMOIHAIIIMUA TPOEKTHUX 3HAaueHb V, Ta « . [ OTpUMaHHS IUKIOTpaMu
HaBaHTAXXCHHS T'OJOK JI0 pyWHYBAaHHS 3a 3a/1aHOI0 JTOBTOBIUHICTIO T (cTymiHYacTuid rpadik
IPU jxi CTYNEHAX 3MiHM F ) BU3HAYaIM YMCJIO IIMKIIB HABaHTKEHHA Nj; 3 aMILTiTyaamu F;

10 MOTPATUISIIOTE B i -Ui IHTEPBAJ HA j -OMY PEXHUMI 3a (HOPMYJIIOIO:

PN, s
N = a6o, Bpaxosytoun, mo » P =1, Nj; =P -N;, (6)

ji ji
i=1
P

Mo

i=1

— [HKJIIYHA JOBTOBIYHICTH (YMCIIO IIUKIIIB HABAHTAXKEHb, SIKI BUTPUMYIOTH

ne N j
radyky TOJIKM JIO BTOMIICHICHOTO pYHHYBAaHHS) Ha |-OMYy peXHUMY eKcrurtyaramii. 3

YPaxyBaHHAM LMKJIIYHOCTI BHMIOTOBJEHHS BHMPOOy 4Yac NPOEKTHOI JOBrOBIYHOCTI N
BHU3HAYAIH 32 (OPMYIIOI0:

T
a

ne T, ToA.; t; — 4ac BUTOTOBJIEHHS OJIHOTO TUIIOBOIO BHUPOOY (TPUBAIICTh LHUKIY),
— KUIBKICTh IUKJIIB HAaBAaHTAKEHHS T'OJIKM Ha j-OMY PEXHMI NPU BUPOOITKY OTHOTO

XB.; n;
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THIIOBOTO BUPOOy. JleTanizaiis po3paxyHKy n; mpenacrasiena B [3]. OueBHIHO, 110 CymMapHa
KUIBKICTh I[MKJIIB HABAaHTAKCHHsS TOJKWA [0 pYHHYBaHHA TP 3aJaHiil  TPOEKTHIN
JIOBrOBIYHOCTI T BM3HAYa€ThCA AK Ny = Nj; .

Jnst obumncneHHs: po3paxyHKOBUX HAIPY)KEHb B HeOE3MEeYHOMY Iepepi3i rauka roju
IpY yJapi Ha Pi3HUX PEKUMAX BUKOPHUCTOBYBAIH (hOpMyITy:

oji =K-Fj, @)

ne K=f(ly)/ A — KoeilieHT IepeXo1y BiJl HABAHTAKEHb JI0 HANPYXeHb; f(l;) —
BUpA3, B SIKOMY BPAaxOBYETbCS BIUTUB 3MIHHU IUIOIII Ta (JOPMHU HEpepi3y CTEPXKHs TOJIKU Bix
II’SITKM JIO TayKa Ta BIIOUTTS XBWJIb B MICIIX Pi3KOi1 3MiHH (opMu Toaku [4]; Ay — TUTOIIA
MOTIEPEYHOT0 Mepepi3y CTEPXKHSI FOJIKU B MEXKax I’ATKU. TakuM YMHOM, BUKOHYBAJIU MEpexiz
JI0 LIUKIOTPaMu BUAY {o ;N ;i .

CepenHe eKBIBAJIGHTHE HAMPYKCHHS IS YMCJIA IUKJIB, SK1 BIAMOBIAAIOTH 3a/JaHiit
MIPOEKTHIN JOBTOBIYHOCTI T , BU3HAYAIHU 32 (OPMYIIOIO:

m
O3as = O mz NJI O-JI (9)
aea max z N i Gmax ’

N€ O — MAKCHMaJIbHE 3HAUEHHS B CIEKTPI III0OYUX HAMPYXKEHb; m— Mapamerp, KU

XapakTepu3ye HaXWj JUITHKA KPUBOi BTOMJICHOCTI IaykKa TOJIKH.
YMOBa BTOMJICHICHOT MIIIHOCTI Tradka TOJKH NPH PO3PAXOBAHOMY YHUCIHI LUKIIB
HaBaHTAaXEHHs Ny IS 337aHOI TOBrOBIYHOCTI T BBaKAETHCS BUKOHAHOIO, SIKIIO

Ky =% >[K, ], (10)

(o
O 383

e o, — OOMEXeHa TrpaHUIld BTOMJICHOCTI rayka T'OJIKH, sIKa BiJIITOBIJIA€ 33aJaHOMY
YUCIy [HUKIIB HaBaHTaXeHHS N, . OOUYUCIEHHA o, I8 Tauyka TOJKM BUKOHYBAllM 3a
dopmyoro, sika npencTasieHa B [3].

BpaxoBytoun (10) Ta BUpa3 s WMOBiIpHICHOTO OOYMCIEHHS Koe(ilieHTy 3amacy

Buay K, =10"""" | ne Ogn — CEPENHE KBAAPATHYHE BIJAXUIICHHS JOBrOBIYHOCTI B LUKJIAX

_19(om ! okes)

. Ta BIAIOBIAHO 3a CHEIAJILHUMUA

HaBaHTa)XXCHHsA, BU3HA4Ya€EMO KBAHTHJIb U
O-IgN

TabmuisiMu  [5] WMOBIpHICTH P HE pYHHYBaHHS TaykiB TOJOK IPH 3aJaHOMY PEXHUMI
HaBaHTAXXCHHS Ta MPOEKTHII TOBrOBIYHOCTI.

BucHoBKH.

1. 3anponoHOBaHO MOJIOKEHHS 3arajIbHOTO MiIXOMYy 0 CKIaAaHHS 3aKOHY PO3IMOJLTY
HAaBaHTAKEHb, K1 HE TMOPSIKOBYIOTHCS HOPMAIBHOMY 3aKOHY PO3TIOILTY.

2. IlpencraBineHo pO3paxyHKOBI CITIBBITHOIICHHS, SIKI JO3BOJISIOTh BUKOPHCTOBYBATH
pe3yabTaTi AMHAMIYHOTO aHaji3y yAapHOI B3aeMOJii B CHCTEMi KJIMH — TOJIKA — Ia3 NpH
O0YMCIICHHI TMOKa3HHMKIB HaIIHHOCTI, a TAaKOXX MpOaHaJi3yBaTH Ha CTajil MPOEKTyBaHHS
e(pEeKTHUBHICTb BHECEHHS KOHCTPYKTUBHHX 3MiH JI0 B’S3aJbHOI CHCTEMH aBTOMATy Y
BiJIIOBIAHOCTI /IO 33JJaHOTO PiBHS JOBIOBIYHOCTI Ta HAAIMHOCTI.
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ONPEJAEJIEHUE HAT'PY KEHHOCTHU BA3AJIBHBIX UrJI KAK
COCTABJIAIOIIASA PEHIEHUSA 3AJJAY HAJEZKHOCTH

BEPE3UWH JI.H.

Kuesckuil nayuonanoHwlll yHugepcumem mexHonio02uti U OU3atiHa

Metoauka. [IpenoxeHbl TOJOXKEHUS MOCTPOSHUS THCTOTPaMMBbl OTHOCHTEIBHBIX
YacTOT MOSBJICHHS 3HAYEHUIH HArpy3o0K, KOTOpPhIE HE MOMYUHSIOTCS HOPMAIbLHOMY 3aKOHY
pacrpeneneHusl.

Pesyabrarel. IlpeacraBneHbl NpakTHUYECKUE PEKOMEHAANMH IS BBIYHCICHUS
Harpy)>KeHHOCTH BSI3IBHBIX HMIJI YYJIOYHBIX aBTOMATOB, KOTOPHIE 00ECIICUNBAIOT €MHCTBO U
[ENIFHOCTh PacyeTOB OT JUHAMHUYECKOH MOJEIM YIApHOTO IIpollecca K OINpeIeICHUI0
MOKa3aTeei HaJe)KHOCTH 110 KPUTEPUIO YCTATOCTHOM MPOYHOCTH.

KiwueBble ci0Ba:  3aKkoH  pacnpeodeneHusi,  IKGUBAIEHMHOE  HANPSdICEHUe,
YUKTIOSPAMMA HASPYHCEHUS, O2PAHUYEHHDIL Npedel YCMaloCcmu.

THE DETERMINATION OF GENERAL LOADING OF KNITTING NEEDLES AS
CONSTITUENT OF DECISION TASKS OF RELIABILITY

BEREZIN L.N.

Kyiv National University of Technologies & Design

There is a distribution of loading which doesn't refers to normal law. The author
propose some recommendations on calculation of the general loading of knitting needles of
automatic half-hose machine for transmission from dynamic model of impact process to
definition of fatigue reliability indexes.

Keywords: distribution function, equivalent stress, cycle's chart of loading, limited
limit of fatigue.
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