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KuiBchkuil HalliOHAIBHUI YHIBEPCUTET TEXHOJIOTIH Ta JU3aiiHy

AJITOPUTMIYHI TA ITPOI'PAMHI KOMITIOHEHTH
KOMITI'IOTEPHOI'O BUSHAYEHHSA HATATY JIJIS IIAKBOBOI'O
HATST'YBAYA 3 BUKOPUCTAHHSAM PEKYPCII

Ha ocHosi peanizayii anzopummy pekypcii posapobaeHi modyni komn’tomepHoi npozpamu 015 8U3HAYEHHS HAMA2y
HUMKU 8 po6oyiil 30HI MpUKOMANCHOI MAQWUHU Y 8UNA0Ky 8UKOPUCMAHHS walibogozo Hamsazysaya. [lpedcmasseHi 0CHOBHI
¢opmu komn’romepHoi npoepamu peanizayii anzopummy pekypcii 015 8U3HA4eHHS1 MEXHO/N02IYHUX 3YCUNb 8 poboYyill 30HI
mpukomascHoi MawuHu 013 eunadky, Koau y sikocmi Hamsizyeaya HUMKU 6UKOpUCMosyembCsl watibosull Hamseyeadu.
Ilpedcmasneni npozpamui modysai npoepamu 0451 SUSHAYEHHS MEXHO/02IYHUX 3Ycuab 8 pobouill 30HI Ha Kpyaaux
MPUKOMANCHUX MAWUHAX 3 Ypaxy8aHHsMm diamempy nepemuHy Humku, ii ¢pizuko-mexaHiyHux esacmueocmeli 045
WUPOKO20 cnekmpy KOMNJAEKCHUX HUMOK ma npsci. IIpoepamHumu modyssamu nepedbadeHa Moxcaugicms 3a80aHHA
3aKoHy 3MiHU diamempy nepemuHy HUMKU y 8u2/s0i eapmoHivyHOi @yHKyii abo dosiabHill ¢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

Axmyanvricms. TIpocToi KpYyriaoB’s3albHAX MAIIMH MOB's3aHi 3 nikBigauiero oopuBy Hutku [3, 4]. Le
HEraTHBHO BIUTMBA€ Ha MPOAYKTHUBHICTH KPYIJIOB’SI3aJbHUX MAIIWH, 3MEHLIYE SIKICTh TPHUKOTAXHHX mojoTeH [3].
lonoBHUM mMmapaMeTpoM ONTHMI3aIlii CHCTEMHM MOJadi HUTOK Ha KPYIJIOB S3AIPHHUX MAIIMHAX € MiHIMaJIBHO
HEOOXiMHMI HATST B 30HI (OPMYBAHHS TPUKOTAXHOTO MOJOTHA [7—12]. OGPUBHICTE HHUTOK TpH TEepepoli Ha
TEXHOJIOTIYHOMY yCTaTKyBaHHI TIOB’S3aHAa 3 HEJOCKOHAJICTIO CHUCTEeMH TOJladi HUTKKM Ha KPYTJIOB’sI3aJIbHHUX
MampHax i i1 ckiagoBux eneMeHtiB [3]. HaiOinpme uucio oOpuBiB BUMAagae HAa 30HY PO3TAIIyBaHHS IMIaf0OBHX
npucTpoiB Hartary Hutku [11, 12]. JlocmimkeHHsT BIUTMBY KOHCTPYKIIii IMaif0OBOTO TPHCTPOIO HATATY HHUTKH Ha
YMOBH MOTO B3a€MOJil 3 HUTKOIO 3 ypaxyBaHHSIM i1 HEPIBHOMIPHOCTI 1O JiaMeTpy MONEPEeYHOro MEPETHHY MAIOTh
Ba)XJIMBE 3HAYCHHS IPHM BU3HAYCHHI HATATY HUTKH B poOouiil 30Hi [3, 9]. Harar nutku 30inblIyeThes mig vac
nepexo/ly 30HaMH 3alpaBK{ CHCTEMH I0Ja4dl HUTKM Ha KPYIJIOB s3aJbHUX MamnHax. Lle 30uibeHHs o0yMoBIeHO
B33a€EMOJIIEI0 HUTKHM 3 IIaHOOBMMH NPHUCTPOSMHU Ui Harary [3]. MakcMMaibHOrO 3Ha4yeHHs HATAry Oyzae mepen
Ppo00UO0r0 30HOIO KPYIJIOB’ sI3alIbHUX MalmKuH. MiHiMi3alis HaTATY repes poOoUuol0 30HOI0 KPYTJIOB’ A3aIbHUX MAIINH
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Ma€ BaXJIMBE 3HAYCHHS [UIS YJIOCKOHAJICHHS TEXHOJOTIYHMX TPOLECIB B’S3aHHA 3 IO3MLII ITiABUILICHHSA
NPOJYKTUBHOCTI KPYIJIOB SI3AJIbHUX MAIIMH Ta SKOCTI IPOJYKILIi, 110 BUIYCKAa€TbcsA. TakUM YMHOM, TeMa JaHoi
CTAQTTI € aKTyaJbHOI, SKa Ma€ BAXIMBE 3HAYCHHS JUI1 YOOCKOHAJICHHS CHCTEMH II0Jadi HUTOK Ha
KPYTJIOB’SI3aIbHUX MAIlIMHAX, KOHCTPYKIIiT iCHYIOUNX MPUCTPOIB HATATY HUTKU Ta po3poOku HoBuX [5—10].

Po3pobka criermianbHUX KOMIT'IOTepHHX mporpam [1, 2] mis BuU3HAa4YeHHS HATATY B poOouiit 30Hi
(hopMyBaHHS TPHKOTA)XKHUX MOJOTEH HA KPYTJIOB’S3aNbHUX MaIlMHAX J03BOJISIE ONMEPATHBHO BH3HAYATH HEOOXimHI
TEXHOJIOTI4HI MMapaMeTpH, IPOBAIUTH KOPETYBAaHHS SK CaMoOl CTPYKTYpPH, TaK i CKIaJOBUX KOMIIOHEHTIB CHCTEMHU
Mojadi HUTKM Ha KPYTJIOB A3aJbHUX MAIIMHAX JJIs OTPUMaHHA MiHIMaJbHO HEOOXiTHOTO HATATY B poOOdiil 30HI
(bopMyBaHHs TPHKOTXHHX nonoTeH [3, 4-11].

O6'exmu i memoou odocnioxcenns. CKIagoOBOI0 YaCTHHOKO CHCTEMH II0/1adi HUTKU KPYIVIOB’s3abHUX
MalllMH € Mai0oBi NPUCTPOI HATATY HUTKH. HeJoCKOHaICTh KOHCTPYKUIT Mall00BUX NMPHUCTPOIB HATATY HUTKU Ha
KPYTJIOB A3aIbHUX MalllMHaX MPHU3BOAWTH 10 KOJMBAHHS HATATY HUTKM B Ipoleci 1 mepepoOKu Ta MOpyIIeHHS
TEXHOJIOTIYHOTO pPeXHuMy. TEeOopeTHYHOI0 OCHOBOIO B XOJi BHUPINIEHHS HAYKOBO-TEXHIYHOi MpoOieMH € mpari
NPOBIMHUX BYCHUX B Taly3fX TEXHOJOrI] TEKCTWIBHOTO Ta TPUKOTA)KHOTO BHPOOHMITB, TEKCTHUIHHOIO
MaTepiallo3HABCTBA, MEXaHIKM HHUTKH, TEOpii MPYKHOCTi, MAaTEMAaTHYHOTO MOJCIIOBAaHHSI. Y TEOPETHYHHX Ta
SKCIIePUMEHTAIBHUX JTOCITIIPKEHHIX BUKOPHCTAHO METOIHM TEOPETHYHOI MEXaHIKH, OIOpY MartepiaiiB, IIaHyBaHHS
EKCIICPUMEHTY Ta CTATHCTUYHOI 0OPOOKH pe3yabTaTiB JOCIHTiKECHb.

ITocranoBKka 3aBIaHHA

Ha ocHOBI peamizarii anroputMy peKypcii po3poOUTH MOAYII KOMII FOTEPHOI MPOrpaMu JJs BH3HAYCHHS
TEXHOJIOTIYHUX 3YCHIb B poOOYii 30HI Ha KPYIJIMX TPUKOTKHUX MallMHAX 3 YpaXxyBaHHSIM JiaMeTpy MEpeTHHY
HUTKHY, ii (I3MKO-MEXaHIYHIX BJIACTUBOCTEH JUIsl IIUPOKOTO CHEKTPY KOMILJIEKCHIX HUTOK Ta TPSIKI.

OcHOBHA YacTHHA

Ha puc. la npencraBieHi CTpyKTYpHI CXeMU JIiHII 3alpaBKH HHUTKH, ¢ | MO3HayeHa cxema 3alpaBKH 3
KOHCTPYKIIIEIO yTpuMyBada 000iH y BHIVIAJI MapacoyibKu, a 2 MO3HAYCHA cCXeMa 3alpaBKu 3 yTpuUMyBaueM O0OiH,
pO3TalIOBaHMM Ha TiJUI03l. AHaJ3 CTPYKTypHOI CXeMH JIiHii 3ampaBKM HUTKH IOKa3dye ii IyXe CKIagHy
KOH(]Irypariro K y IUIOIIHHI, TaK 1 y MPOCTOpi TabapUTHUX PO3MIpiB TPUKOTAXKHOI MamIMHA. B Toukax 3iamy miHii
3alpaBKM Ma€ Micle B3a€MOXis HHUTKH 3 HANpaBiISIOYAMH OTBOPaMH CIPSIMOBYBadiB HHUTKH, IIAH0OBHMH
npUCTposiMH (puUC. 10) I HATATY HUTKH.

a

Puc. 1. CTpyKTYpHi Ta po3paxyHKOBi CXeMH: a — CTPYKTYPHi cXeMH JIiHil 3anpaBKy HUTKHM HAa KPYIJIOB’A3a/IbHIl MalluHi;
0 — maiidoBuii MpUCTPIli 1151 HATATY HUTKH; B — CXeMa JJIsl PO3PaXyHKy HATATY Maii00BOro NpucTpoio

Ha puc. 18 mpencraBneHa po3paxyHKOBa cxeMma IIafbOBOTO MPHUCTPOIO JUIS HATATY HUTKU. Bu3HaumMo
3HauyeHHs BUXigHOro Harsry mutku Pqp. Ilpu mpomy GymemMo paxyBaTd BXimHuil Hatar HUTKM Pg He3MiHHMM.
3pocTaHHA HATATY HUTKH BiIOYBA€ThCA 32 PaXyHOK KOHTAKTY (PHC. 1B) HUTKH 3 BEPXHBOIO Ta HIDKHBOIO IIaiibamMy B
Toukax @,0 Ta KOHTAKTOM HHMTKHM 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 JJIsl IPOCTOPOBOI NapajieIbHOI CHCTEMH CHJI, BA3HAYMMO 3HAYE€HHS HOPMAaJIBHOTO THCKY

B TOUIli @ , AKkuit Gy/ie JOPiBHIOBATH HOPMAILHOMY THCKY B TOUIli O

. . r 05NR
Ok =Rsin(f-a), sinf=—, pa=p5=—-, N=c(A+d,), 1)
R ®~0ok+R "
ac R— pa)liyc KOJIa KOHTAaKTy MiX BEPXHbHOIO Ta HUIKHLOIO IlIaﬁ6aMPI; O/ — MOJIOBUHA KyTa OXOILJICHHS
HUTKOIO  IHIJIHAPUIHOTO  HAMPAaBISIOYOTO  CTPHIKHS; I'— pagiyc DUIiHAPUYHOTO  HAIPABISIFOYOTO

crpuwkus; Py, PG — HOpManbhuii THcK B Toukax 8,0 ; N — cuina HOpMambHOro THCKY NpYKHHH Ha BEPXHIO

maitby; C— koedilieHT KopcTkocTi mnpyxkunu; A — HeobXimHa gedopmalis HPYKHHH s 3a06e3NedeHHs
BinNOBigHOT cmiau TepTsa. HeoOXimHo 3a3HaumTH, mo y Bupasi (1) HeoOXigHO BpaxoByBaTH Aedopmariiio
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T0TIEPEYHOro TEPETHHY HUTKH B TOUkax @,0 3 ypaxyBaHHAM LIMPHHHU IUIOIIMHH KOHTAKTY, MOJYJsS HPYKHOCTI
HUTKY Ha 3MHUHAaHHA. AJie B yMOBaxX Hamoi 3agadi MM MOKHAa 3HEXTYBaTH 1 BHKOPHCTOBYBATH O€3IOCEpPEIHBO

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

P1

r+r U0
(2+dy )[2-—(1-e"H2%)]
I PRLEL TP W r | )
P =Py [1 . (1-e )]+ 1+sin(a—p)

e M1 — xoedilieHT TepTa MiX MOBEPXHAMH BEPXHBOI Ta HMKHBOI MIAHO Ta HHTKOW; M9 — KoedilieHT

TEPTsI MK OBEPXHEIO LIIIHAPUIHOTO HAMPSMHOTO CTPIKHS Ta HHUTKOIO.

3asnexHicTh (2) BUKOPHCTOBYBAJIACS MiJ Yac pO3poOKU KOMII IOTEpHOI IporpaMu. Po3paxyHKH MpoBOJHIH
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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a 0
Puc. 2. Moayti koM’ 10TepHOI MporpamMu 1J1sl BUZHAYEHHsI HATSATY B po0oyiii 30Hi

Ha puc. 3a npeacrasinena ¢opma komm'torepHoro moayis unit Unitl2 amast mraiiGoBoro mpuCTporo Iuist
pospaxyHky Hatsry. Ha pumc. 306 mpencraBnenmii ¢parmeHT mporpamHoro koay. HeoOxigHi KOHCTpYKTHBHI
napaMeTpH BKa3yroTbes y BianoBinnux BikHax Editl: TEdit, Edit2: TEdit, Edit3: TEdit, Edit4: TEdit.
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Puc. 3. Komn'torepuuii MmoayJib unit Unit12 1151 maiiooBoro npucTpoio Jist pO3paxyHKy HATATY

Ha puc. 4 npexacraBieHi po3paxyHKH HaTATy OaBOBHSHOI Mpspki 27,6 TEKC Ha KPYTJIOB’ S3albHIM MaIInHi
JUTA BUTIQAKY JIBOX 30H 3 MAHOOBUMHU MPUCTPOSIMH IS HATATY HUTKHU. [logaTKkoBHIA HATAT mpuiiMascs piBHUM 5 cH.
KyT oXOIUIeHHS HUTKOIO CTPHXKHS B TEpIiii 30HI qopiBHIOBaB 1.57 pan., giameTp CTPYDKHS JOPiBHIOBaB 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 mopiBHIOBaB 3.14 paz., cuia THCHEHHs Ha maioum — 8 cH. Anami3 oTpuMaHHX
pe3ynbTaTiB MoKa3aB, IO HATAT 3pOCTa€ Bij mepmoi jo apyroi 3oHM. Ha okpewmiii miarpami npencraBieHi
pe3yNbTaTh 3MiHHU BiJTHOCHOTO HATSTy B 30HaX.

BucHoBknu

Ha ocHoBi peanizamii anroputmy pekypcii po3po0ieHi MOIymi KOMIT IOTEepHOI MpOorpamMu Ui BU3HAUYCHHS
HATATy HUTKH B POOOUid 30HI TPUKOTAXHOI MAINIMHA y BHUIAAKy BHKOPHCTaHHS IIaifbOBOTO HATATYBada.
[IpencraBneni OoCHOBHI (OpMH KOMIT'FOTEPHOI MHpOTpaMH peaiizamii aaropuTMy peKypcii Uil BHU3HAYEHHS
TEXHOJIOTIYHHX 3yCHJIb B POOOYIA 30HI TPUKOTAXHOI MAIIWHHU JJIS BHUIAJKY, KON y SIKOCTI HATATYBada HUTKHU
BHKOPHUCTOBYETHCS [Iaii0oBHH HaTsAryBad. [lpenctaBneHi mporpamMHi MOyl MporpamMH IS BH3HAYCHHS
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TEXHOJIOTIYHUX 3YCHIb B poOOYii 30HI Ha KPYIJIMX TPUKOTKHUX MallMHAX 3 YpaxyBaHHSIM JiaMeTpy MEpeTHHY
HUTKH, 11 Pi3MKO-MeXaHIYHUX BJIACTHBOCTEH JUIsl IMPOKOTO CIIEKTPY KOMIUIEKCHUX HUTOK Ta mpski. [Iporpamunmu
MOJIYJISIMH TIeper0adeHa MOXKIIMBICTD 3aBIaHHS 3aKOHY 3MIHH JiaMeTPy NEPETHHY HUTKH Y BUTJILSAAI TapMOHIYHOI
¢ysakmii abo MOBIIBHOI (YHKIII KOpHCTyBada 3 BHUKOPUCTAHHSAM 3BOPOTHHX NOJBCHKUX 3alMCIB y BHTIIAIL
TPaHCIIATOPA.

3araneHi gani  O6paHHa HuTkn  TosBwimHa nepetuHy  Bxigwii Hatar  Marepian HanpamHoi  Hartarysaw Komnewcatop Hanpamua Otpumani pesynetatu
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Puc. 4. Pe3yabTaTu po3paxyHKy HATATY HUTKH B Po004iii 30Hi KPyIJ10B’s132/1bHOI MAIIMHA
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