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KuiBchkuil HalliOHAIBHUI YHIBEPCUTET TEXHOJIOTIH Ta JU3aiiHy

AJITOPUTMIYHI TA ITPOI'PAMHI KOMITIOHEHTH
KOMIT'IOTEPHOTI'O BUSHAUEHHSA HATATY JIJISI HIAMBOBOI'O
HATST'YBAYA 3 BUKOPUCTAHHSM PEKYPCII

Ha ocHosi peanizayii anzopummy pekypcii posapobaeHi modyni komn’tomepHoi npozpamu 015 8U3HAYEHHS HAMA2y
HUMKU 8 poboyill 30HI MpuKomMajcHoi MawuHU y eunadKy suKopucmaHHs wailibogozo Hamsazysaya. [Ipedcmas.ieHi 0CHOBHI
¢opmu komn’romepHoi npoepamu peaniszayii anzopummy pekypcii 045 8U3HA4UeHHSI MeXHON02IYHUX 3YCUIb 8 PO6OUIll 30HI
mpuKomascHoi MawuHu 01 eunadky, Koau y sKocmi Hamszysaya HUMKU B8UKOPUCMOBYEMbCs waiibosull Hamszysau.
IIlpedcmasneni npozcpamui modysai npoepamu 0451 6U3HAYEHHS] MEXHO/A02[YHUX 3YCUab 8 poboHill 30HI HA Kpyaaux
MpUKOMAMNCHUX MAWUHAX 3 YpAaxy8aHHsM diamempy nepemuHy Humku, ii ¢pizuko-mexauiyHux esacmugocmeli 045
WUPOKO20 Cnekmpy KOMNJIEeKCHUX HUMOK ma npsci. IIpoepamuumu modyasamu nepedbadeHa moxcaugicms 3a80aHHS
3aKoHy 3MiHU diamempy nepemuHy HUMKU Yy 6u2as0i zapmoHivHOi @yHKyii abo doginbHill ¢yHKyii kKopucmysaua 3
BUKOPUCMAHHAM 360pPOMHUX NO/AbCLKUX 3anucie y gu2140i mpaHcaamopa.

Karwuosi cnosa: komn’tomepHa npozpama, anzopumm pekypcii, npoepamui Modyi, HUmka, wati6osutl Hamszysay
HUMKU, MPAHCASIMOP.
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ALGORITHMIC AND SOFTWARE COMPONENTS IN COMPUTER DETERMINATION
OF TENSION FOR PULLEY TENSIONER USING RECURSION

Based on the implementation of the recursion algorithm, computer program modules have been developed to determine the
thread tension in the working area of the knitting machine in the case of using a washer tensioner. The main forms of the computer program
for the implementation of the recursion algorithm for determining the technological effort in the working area of the knitting machine for
the case when the washer tensioner is used as a thread tensioner. The program modules of the program for determination of technological
efforts in a working zone on round knitting machines taking into account diameter of section of a thread, its physical and mechanical
properties for a wide range of complex threads and yarns are presented. The software modules provide the possibility of setting the law of
changing the diameter of the thread in the form of a harmonic function or an arbitrary function of the user using inverse Polish records in
the form of a translator. Simple circular knitting machines are associated with the elimination of thread breakage. This negatively affects the
performance of circular knitting machines, reduces the quality of knitted fabrics. The main parameter for optimizing the thread feed system
on circular knitting machines is the minimum required tension in the area of formation of the knitted fabric. The breakage of the threads
during processing on the process equipment is due to the imperfection of the thread feeding system on circular knitting machines and its
components. The largest number of breaks falls on the area of the washers of the thread tensioning devices. Studies of the influence of the
design of the washer device of the thread tension on the conditions of its interaction with the thread, taking into account its non-uniformity
in the diameter of the cross section are important in determining the thread tension in the working area. The thread tension increases when
passing through the refueling zones of the thread feed system on circular knitting machines. This increase is due to the interaction of the
thread with the washers for tensioning. The maximum value of tension will be in front of the working area of circular knitting machines.
Minimizing the tension in front of the working area of circular knitting machines is important for improving the technological processes of
knitting from the standpoint of improving the productivity of circular knitting machines and the quality of products. Thus, the topic of this
article is relevant, which is important for improving the system of thread feed on circular knitting machines, the design of existing thread
tensioning devices and the development of new ones. Development of special computer programs for determining the tension in the working
area of the formation of knitted fabrics on circular knitting machines allows you to quickly determine the necessary technological
parameters, adjust both the structure and components of the thread feed system on circular knitting machines to obtain the minimum
required tension in the working area of the formation of knitted fabrics. Objects and methods of research. Thread washers are an integral
part of the thread feed system of circular knitting machines. The imperfection of the design of the thread tension washers on circular knitting
machines leads to fluctuations in the thread tension during its processing and violation of the technological regime. The theoretical basis for
solving scientific and technical problems are the works of leading scientists in the fields of technology of textile and knitwear production,
textile materials science, thread mechanics, elasticity theory, mathematical modelling. Methods of theoretical mechanics, resistance of
materials, experimental planning and statistical processing of research results were used in theoretical and experimental researches.
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Beryn

Axmyanvuicms. IIpocToi KpyrioB’s3aJbHUX MalllMH IOB'A3aHi 3 JiKBigalieo oOpuBy HUTKH [3, 4]. Lle
HEraTHBHO BIUIMBA€ Ha IMPOJYKTUBHICTh KPYTJIOB’S3aJbHUX MAIIWH, 3MEHIIYE SKICTh TPUKOTAXKHHUX IOJIOTEH [3].
lonoBHUM mapamMeTpoM ONTHMI3aIlii CHCTEMH MOJadi HUTOK Ha KPYIJIOB S3BHUX MAIlMHAX € MiHIMaJIbHO
HEOOXiTHWH HATAT B 30HI (JOPMYBAaHHS TPHUKOTAXKHOTO mMojoTHa [7—12]. OOpHBHICTE HHUTOK NpH IEepepoOIl Ha
TEXHOJIOTIYHOMY yCTaTKyBaHHI IOB’S3aHAa 3 HEJOCKOHATICTIO CHUCTEMH TOJa4i HUTKH Ha KPYTJIOB’S3aJIbHHUX
MampHax i i1 ckiagoBux eneMeHtiB [3]. HaiOinpme uucio oOpuBiB BUMAagae HAa 30HY PO3TAIIyBaHHS IMIaf0OBHX
npucTpoiB Hatary HUTKH [11, 12]. JlochiukeHHS BIUIMBY KOHCTPYKIIi IIaii0OBOTO NMPUCTPOIO HATATY HUTKH Ha
YMOBH H0OT0 B3a€MOJIi 3 HUTKOIO 3 ypaxXyBaHHSAM ii HEPIBHOMIPHOCTI IO JiaMeTpy HOMEPEYHOTo MEePEeTHHY MAIOTh
Ba)XJIMBE 3HAYCHHS NPHM BU3HAYCHHI HATATY HUTKM B poOouiil 30Hi [3, 9]. Harar nuTku 30unbIIyeThes mix vac
nepexo/ly 30HaMH 3alpaBKH CHCTEMH I0Jadi HUTKW Ha KPYIJIOB A3aIbHUX MaluHax. L{e 30UIbieHHs 00yMOBIeHO
B33a€EMOJIIEI0 HUTKHM 3 IIaHOOBMMH NPHUCTPOSMH Ui Harsary [3]. MakcMManbHOTO 3HAa4YeHHs HATIry Oyzae mepen
Ppo00UYO0I0 30HOIO KPYIJIOB’ sI3alIbHUX MalIuH. MiHiMi3allist HaTAry repes poOdoUyoI0 30HOI0 KPYIJIOB’ A3aIbHUX MAIllH
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Ma€ BaXJIMBE 3HAYCHHS ISl YJNOCKOHAICHHS TEXHOJOIIYHUX TIPOLECiB B’S3aHHS 3 IMO3MLII ITiABUIICHHSA
NPOJYKTUBHOCTI KPYIJIOB SI3AJIbHUX MAIIMH Ta SKOCTI IPOJYKILIi, 110 BUIYCKAa€TbCsA. TakUM YMHOM, TeMa JaHoi
CTaTTI € AaKTyaJbHOIO, SIKA Ma€ BaXXJIMBE 3HAYCHHS MU YJOCKOHAIEGHHA CHCTEMH I[OJadi HHUTOK Ha
KPYTJIOB  I3aJIbHAX MAaIIMHAX, KOHCTPYKIil ICHYIOUHX MPUCTPOIB HATATY HATKA Ta PO3POOKH HOBUX [5—10].

Po3poOka crermianpHUX KOMITIOTepHHX mnporpam [l, 2] s Bu3HadeHHS HATATY B poOOUiid 30HI
(hopMyBaHHS TPHKOTA)XXKHUX MOJIOTEH Ha KPYTJIOB’S3aJbHAX MallWHAX J03BOJISIE ONEPATHBHO BH3HAYATH HEOOXimHI
TEXHOJIOTI4HI MMapaMeTpH, IPOBATUTH KOPETYBAaHHS SK CaMOl CTPYKTYpPH, TaK i CKIaJOBUX KOMIIOHEHTIB CHCTEMHU
MoJadi HUTKH Ha KPYTJIOB SA3aJbHUX MAIIMHAX JJIS OTPUMaHHSA MiHIMAaJIFHO HEOOXiTHOTO HATATY B POOOdUiil 30HI
(hopMyBaHHS TPUKOTAXKHUX MOJIOTeH [3, 4—11].

O6'exmu i memoou Oocnidxcennsi. CKIagoBOI0 YaCTHHOKO CHCTEMHU I10/1adi HUTKU KPYIVIOB’s3albHUX
MalllMH € Mai0oBi NPUCTPOI HATATY HUTKH. HeJoCKOHaICTh KOHCTPYKUIT Mall00BUX NMPHUCTPOIB HATATY HUTKU Ha
KPYTJIOB A3aIbHUX MallIMHAaX NPHU3BOJAWTH 10 KOJMBAHHS HATATY HUTKU B Ipoleci i1 mepepoOKH Ta MOpyIIeHHS
TEXHOJIOTIYHOTO peXHuMy. TEeOopeTHYHOI0 OCHOBOIO B XOJi BHUPINIEHHS HAyKOBO-TEXHIYHOi MpoOieMH € mpari
NPOBIJHUX BUEHMX B Taly3siX TEXHOJNOTII TEKCTWIBHOTO Ta TPHUKOTAKHOTO BHPOOHHUITB, TEKCTHIBHOTO
MaTepiallo3HABCTBA, MEXaHIKM HHUTKH, TEOpii MPYKHOCTi, MAaTEMAaTHYHOTO MOJCIIOBAaHHSI. Y TEOPETHYHHX Ta
EKCTIEPUMEHTAIBHNUX JOCIIKEHHSIX BUKOPHCTAHO METOIM TECOPETUYHOI MEXaHIKH, ONOPY MaTepiaiiB, MIaHyBaHHA
eKCIIEPUMEHTY Ta CTATHCTUYIHOI 0OpOOKHM pe3yabTaTiB JOCITIIKEHb.

ITocranoBKka 3aBIaHHA

Ha ocHoBi pearmizaliii anroputMy peKypcii po3poOuTH MOAYII KOMIT IOTEPHOI MPOrpaMu sl BU3HAYCHHS
TEXHOJIOTIYHUX 3YCHJIb B poOOYii 30HI Ha KPYIJIMX TPUKOTAKHHUX MallMHAX 3 YpaxyBaHHSIM JiaMeTpy HEepeTHHY
HUTKHY, ii (I3UKO-MEXaHIYHIX BIACTUBOCTEH JUIsl IIUPOKOTO CIEKTPY KOMILIEKCHUX HUTOK Ta TPSIKI.

OcHOBHA YacTHHA

Ha puc. la npencraBieHi CTpyKTYpHI CXeMU JIiHII 3alpaBKH HHUTKH, ¢ | MO3HayeHa cxema 3alpaBKH 3
KOHCTPYKIIIEI0 yTpuMyBada 000iH y BHIVIAI MapacosibKu, a 2 MO3HAYEHA cXeMa 3alpaBKu 3 yTpuMmyBauem 00OiH,
pO3TalIOBaHMM Ha TiJUI03l. AHaJ3 CTPYKTypHOI CXeMH JIiHii 3ampaBKM HUTKH IOKa3dye ii IyXe CKIagHy
KOH(]Irypariro SK y IUIOIIHHI, TaK 1 y MPOCTOPi TaOapUTHUX PO3MIpiB TPUKOTaKHOI MAalIHMHA. B Toukax 3:iamy niHii
3alpaBKM Ma€ MICIIE B3a€MOJiSl HUTKM 3 HANpPaBISIFOYMMU OTBOPAaMH CIPSIMOBYBadiB HHTKH, HIaHOOBHMH
npUCTposiMH (puUC. 10) I HATATY HUTKH.

a

Puc. 1. CTpyKTYpHi Ta po3paxyHKOBi CXeMH: a — CTPYKTYPHi cXeMH JIiHil 3anpaBKy HUTKH HAa KPYIJIOB’A3a/IbHIl MalluHi;
0 — maiidoBuii MPUCTPIli 1151 HATATY HUTKH; B — CXeMa JJIsl PO3PaXyHKy HATATY MIaii00BOro NpucTpoIo

Ha puc. 1B mpencraBneHa po3paxyHKOBa cxeMma IIAif0OBOTO MPHUCTPOIO U HATATY HUTKH. BH3HaumMO
3HA4YeHHs BUXigHOro Harsry Hutkd FPJ. Ilpu mpomy OyneMo paxyBaTd BXiXHHH HAaTsr HUTKH [ HE3MiHHHM.
3pocTaHHA HATATY HUTKH BiIOYBAa€ThCA 32 PaXyHOK KOHTAKTY (pHC. 1B) HUTKH 3 BEPXHBOIO Ta HIDKHBOIO IIaiibamMu B
TOuKaX (,0 Ta KOHTAKTOM HHUTKHM 3 HANpABJIAIOUMM CTPIKHEM MO Ay3i O€. 3a paXyHOK CHJI TepTs B 30HAX

KOHTaKkTy Oyne BigOyBaTHCs 3pocTaHHS Harsary. Po3misgaroun piBHOBary BepXHBOI MIaiOW, BUKOPHCTOBYIOUH
OCHOBHI PIBHSIHHS CTaTHKH JUIsl IPOCTOPOBOI NapajeIbHOI CUCTEMH CWJI, BU3HAYMMO 3HAYEHHSI HOPMAIBHOTO THCKY

B TOUI d , AKkuil Gy/ie JOPiBHIOBATH HOPMALHOMY THCKY B TOUIli O

r 0,5NR
Ok=Rsin(f—-a) sinf=—s pg=p65=——, N=c(A+d;,) (N
, a , H/>
R Ok+R
ac R— pa,uiyc KOJIa KOHTAaKTy MiX BEPXHbHOIO Ta HUIKHLOIO maﬁ6aMH; O — TOJIOBUHA KyTa OXOIUICHHSA
HUTKOIO  IWJIIHAPUYHOTO  HAMPaBISAOYOTO0  CTPWXKHS; F—  pagiyc  IWIIHAPWUYHOTO  HANPAaBISIOUOTO

CTPHKHA, pa’p67 HOpMaJ’IBHI/Iﬁ THCK B TOYKax a,6; N* CHUjla HOPMAJIBHOTO THCKY IPYXHWHH Ha BEPXHIO

maitby; C¢— koedilieHT KopcTkocTi mnpyxkunu; A — HeobXimHa Aedopmalis NPYKUHH s 3ab6e3NedeHHs
BinmoBigHOT cmiam TepTa. HeoOXximHo 3a3HaumTH, mo y Bupasi (1) HeoOXigHO BpaxoByBaTH Aedopmariiio
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HOMEPEYHOro MEPeTUHY HUTKU B TOUYKaX ¢, 3 ypaxXyBaHHAM LIMPUHM IUIOIIMHH KOHTAKTY, MOMYJs IPY’KHOCTI
HUTKY Ha 3MHHAaHHA. AJie B yMOBaxX Hamoi 3afgadi ITMM MO)XHA 3HEXTYBaTH i BUKOPHCTOBYBATH Oe3mocepenHbo

BCJIMYMHY NOINCPEYHOr'0 NEPETUHY VH . OcratouHo OTpUMaeEMo (I)OpMyJ'Iy JJIA BUSHAYCHHS BI/IXiZ[HOFO HATATY HUTKU

Py

r+v 2
iy ppe(A+dy ) 2= (1= H2% )] 5
Py =Py [1-"2(1=e7H2% )] + - : @
I+sinfa—-f)
ne M ] — KoedillieHT TepTs MiX MOBEPXHAMH BEPXHBOI Ta HIDKHBOI IMaif0 Ta HHUTKOIO; fI) — KOE]IIieHT

TEPTS MiXK HOBEPXHEIO LITIHAPHUIHOTO HAIIPSMHOTO CTPIKHS Ta HUTKOIO.

3asnexHicTh (2) BUKOPUCTOBYBAJIACS MiJ Yac PO3poOKH KOMII IOTEPHOI IporpaMu. Po3paxyHKH TpoBOIUIN
Juist 6aBoBHsIHOT mpsbki 27,6 Tekc. Ha puc. 2a mpencrasiennii Moxyinb unit Unit3 st po3paxyHKy napameTpiB
0aBoBHsIHOI Hpspki. Ha HacTynmHOMy erami oOMpaeThCS TUII MPUCTPOIO JUIS HATATY HUTKH HA KPYIJIOB’S3AJIBHIH
MatmHi (puc. 26 — Moayns unit Unit2).

¥
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Puc. 2. Moayti koM’ 10TepHOI MPOrpamMu J1J1s1 BUZHAYEHHSI HATATY B po0o4iii 30Hi

Ha puc. 3a npeacrasinena ¢gopma komm'torepHoro moayis unit Unitl2 amast mraiiGoBOro mpHCTpoOrO st
po3paxyHKy HaTsry. Ha pwuc. 30 mpencraBieHuil ¢gparmMeHT mporpaMHOro Koay. HeoOxXimHi KOHCTpYKTHBHI
mapaMeTpH BKa3yroThes y BinmoBinaux Bikaax Editl: TEdit, Edit2: TEdit, Edit3: TEdit, Edit4: TEdit.
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Puc. 3. Komn'torepuuii MmoayJib unit Unit12 qis maiiooBoro npucTpoio iJist po3paxyHKy HATATY

Ha puc. 4 npencraBieHi po3paxyHKH HATATYy OaBOBHSHOI Mpspki 27,6 TEKC HA KPYTJIOB’s3alIbHIA MaIIvHi
JUTA BUTIQAKY JIBOX 30H 3 MAHOOBUMHU MPUCTPOSIMH IS HATATY HUTKHU. [logaTKkoBHIA HATAT mpuiiMascs piBHUM 5 cH.
KyT oxommeHHS HUTKOIO CTPWXHS B HEpINiid 30HI AopiBHIOBaB 1.57 paf., miamMeTp CTPIIKHA JOPIBHIOBAaB 2.5 MM,
palniyc KOHTaKTHOTO KoJja AopiBHIOBaB 20 MM, ciiia TUCHEHHs Ha maiou — 10 cH. st npyroi 30HM KyT OXOIUICHHS
HHUTKOIO CTPIDKHS B JIpyTiil 30HI popiBHIOBaB 3.14 paz., cuia THCHEHHA Ha maiom — 8 cH. AHnami3 oTpuMaHHX
pe3ynbTaTiB MoKa3aB, IO HATAT 3pOCTa€ Bij mepmoi jo apyroi 3oHM. Ha okpewmiii miarpami npencraBieHi
pe3yNbTaTh 3MiHHU BiJTHOCHOTO HATSTy B 30HaX.

BucHoBknu

Ha ocHoBi peanizarii anroputMmy pekypcii po3po0iieHi MOy KOMIT FOTEPHOI MPOrpaMu JJIsi BUSHAYEHHS
HATATy HUTKH B POOOYid 30HI TPUKOTAXHOI MAIIMHA y BHUIAAKY BHKOPHCTaHHS IIaifbOBOTO HATATYBada.
[IpencraBneni OoCHOBHI (OpMH KOMIT'FOTEPHOI MHpOTpaMH peaiizamii aaropuTMy peKypcii Uil BHU3HAYEHHS
TEXHOJIOTIYHHX 3yCHJIb B POOOYIA 30HI TPUKOTA)KHOI MAIIWHHU JJIs BHUIAIKY, KON y SKOCTI HATATyBada HUTKHU
BHKOPHUCTOBYETHCS [Iaii0oBHH HaTsAryBad. [IpenctaBineHi mporpamMHi MOZXYJIl MporpamMH jis BH3HAYCHHS
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TEXHOJIOTIYHUX 3YCHJIb B poOOYii 30HI Ha KPYIJIMX TPUKOTAKHHUX MallMHAX 3 YpaxyBaHHSIM JAiaMeTpy HEpEeTHHY
HUTKH, 11 Pi3MKO-MEXaHIYHUX BJIACTHUBOCTEH JUIsl IIMPOKOTO CIIEKTPY KOMIUIEKCHUX HUTOK Ta mpsiki. [Iporpamunmu
MOJIYJISIMH TIeper0adeHa MOXKIIMBICTD 3aBIaHHS 3aKOHY 3MIHH JiaMeTPy NEPETHHY HUTKH Y BUTJILSAAI TapMOHIYHOI
¢ysakmii abo noBimBHOI (YHKLIi KOpHCTyBada 3 BHKOPHCTAHHSIM 3BOPOTHUX MOJBCHKUX 3allUCIB Y BHTIISAAIL
TPaHCIIATOPA.

3araneni gani OBpadus Hutkn  TosBwmHa nepetwHy  Bxignwii natar  Marepian nanpamuoi  Hatarysas  Komnencatop  Hanpamua  Otpumani pesynstati
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Puc. 4. Pe3yabTaTu po3paxyHKy HATATY HUTKH B Po004iii 30Hi KPyIJ10B’s132/1bHOI MAIIMHA
JlirepaTypa
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