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BILIMB KOHCTPYKIIII T'OJIKH HA 3HOILIEHHSA KJIUHIB B’SA3AJIbHOI
MAIIUHUA
TJIEIIIKO C.

KuiBchbkuii HallioHAJIBHUM YHIBEPCUTET TEXHOJIOTIH Ta JU3aiiHy

Anomauisn

Egpexmusnicme pobomu 6’a3anbHUX MAWUH 3HAYHOI MIPOIO 3ANeHCUMb 8I0 008208IYHOCMI KIUHIB
8 ’sa3anbHux cucmem . HAx 6i0oMoO, 008208iuHiCIb pOOOMU KIUHIG 8 A3ANbHUX MAWUH CYMMEBO 3ANEAHCUMD 8i0
OUHAMIYHUX HABAHMAICEHDb, 3YMOBIEHUX 83AEMOOIEI 3 HUMU 20N0K. AHANI3 NOKAZYE , WO ZHUINCEHHS OUHAMIYHUX
HABAHMAJICEHb I, Omoice, NIOBUUIEHHS 008208IYHOCMI KIUHIB 3A PAXYHOK 3HUJCEHHS 3HOUIeHHS IX pobouux
N0BEPXOHb MOJICe OYMU Q0CASHYMO BUKOPUCAHHAM HOBUX KOHCMPYKYII 20710K 3 Oibl NOOAMIUBUMU N TMKAMU.
Tomy 3aodauero Oanux O00CNIONCEHbL € EKCNEePUMEHMAIbHI OOCHIONCeHH 6NIUBY HOB0I KOHCMPYKYIL 201K,
3anponoHOBAHOT A8MOPAMU, HA 3HOUWEHHA KIUHIE KpY2eno08 a3anbHux mawun muny KO.

06 ’exmom 0ocaiddceHb 0OPAHO BNIUE HOBOI KOHCMPYKYIT 20IKU HA 3HOWIEHHS KIUHIE KPY2l08 A3aNbHOT
mawunu muny KO. Ipu eupiuwenni nocmaegienux 3a0ay 6yau 6UKOPUCMAHI CYYACHI MemoOUu meopemuyHux ma
eKCNepUMEeHMAIbHUX 00CTIOJNCEHD, W0 6A3VIOMbCs HA Meopii mepmsi, OUHAMIKU MAWUH Ma Meopii nPpoeKmy8anHs
8 SI3ANbHUX MALUUH.

Hosa 2onka, 3anpononosana asmopamu (06 €km 00CaioH#CeHb OYIHKU eqheKmusHoCmi il UKOPUCMAHHS 6
kpyenoe szanvhux mawunax muny KO ezamin icnyiouux 2onox nos. 0-388).

IIpunyun pobomu conxu maxuii. Ilpu 6MUKAHHI KpY2l08 A3GNbHOI MAWUHU 20JKU, 6CHAHOGEHI 8

207IKOBOMY YUNIHODT MeXAHI3MY 8 A3aHHA, NoYUuHaloms obepmamucs. Ilpu ybomy n’amka, 63a€mMooitouu 3 KIUHAMU
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MexaHizmy 8’s3auHs, 3a0e3neyye 360pOMHO-NOCMYNANbHULL PYX 20JKU 8 NA3y 20JK08020 yuninopy. Haasnicme
nasie ma 000amK08020 nNasy 00380JAE€ NO2ACUMU YOAPHI X8UL HANPYIHCEHb, WO BUHUKAIOMb NPU YbOMY 8 Ml
207IKU, [ SMEHUUMU THMEHCUBHICMb IX PO3NO0GCIOONCEHHS 60 N 'IMKU 00 KPIOUKA | 8V31a KpINleHHs A3uuKka. Bubip
PO3MIpi6 nazie ma 000amKo8020 naza OOYLILHO NPOBOOUMU I3 YMOGU 30ePedtCeHHsl PIGHOMIYHOCMI eleMeHmie
20JIKU ma ix npaye30amuocmi.
bynu ompumani 6i0nogioHi pesynomamu  eKCNEPUMEHMANbHUX —OO0CHIONCEeHb 3HOULCHHS  KIUHIG
Kpyenog ‘azanvroi mawunu KO-2.
AHnaniz o0epscanux pe3yibmamis NOKA3ye:
— KOHCMPYKYisl 207IKU 8 A3ANIbHOI MAWUHY CYMMEBD 8NIUBAE HA 3HOUWEHHS KIUHIB,
— 3anPONOHOBAHA ABMOPAMU HOBA KOHCMPYKYIsl 20AKU 00360.I5€ 3HUSUMU 3HOWEHHS pOOOYOT
nosepxti kKiuny 6 ‘sazanvnoi mawunu muny KO oinow Hioie y 2,8 pasu;
— PO30idCHICMb pe3yIbmami eKCHEPUMEHMY Ma PO3PAXYHKIG GeIUUUHU 3HOUEHHSL NIOUOMHUX KIUHIG
Kpyenog azanvroi mawunu KO-2 cmanogumso 6,3%.
— YOOCKOHAIeHHS 207I0K - OOUH i3 AKMYATbHUX WIAXI8 NIO8UUeHHS egheKmusHOCmi pobomu K

Kpyenoe ’/‘l3afleuX, max i nIOCKO8 A3ANIbHUX MAULUH.

Knrwuoei cnosa

8’a3a1bHA Mawuna, 2oaKa, KiuH, 3HOC KIUHY.

INFLUENCE OF NEEDLE DESIGN ON WEAR OF KNITTING MACHINE WEDGES
S.A. PLESHKO
Kyiv National University of Technology and Design

Abstract

The efficiency of knitting machines largely depends on the durability of the wedges of the knitting
systems. As is known, the durability of the wedges of knitting machines depends significantly on the dynamic
loads caused by the interaction of needles with them. The analysis shows that a reduction in dynamic loads
and therefore an increase in the durability of wedges by reducing the wear of their working surfaces can be
achieved by using new needle designs with more compliant heels. Therefore, the task of these studies is
experimental studies of the influence of the new needle design proposed by the authors on the wear of wedges
of round knitting machines such as KO.

The object of research was the influence of the new needle design on the wear of the wedges of the
round knitting machine of the KO type. In solving the tasks, modern methods of theoretical and experimental
research were used, based on the theory of friction, machine dynamics and the theory of design of knitting
machines.

A new needle proposed by the authors (object of research to assess the effectiveness of its use in round
knitting machines such as KO in exchange for existing needles pos. 0-388).

The principle of the needle is as follows. When the circular knitting machine is turned on, the needles
installed in the needle cylinder of the knitting mechanism begin to rotate. Note here that heel interacts with

knitting mechanism wedges to reciprocate needle in needle cylinder groove. The presence of grooves and an
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additional groove makes it possible to extinguish the shock waves of stresses arising in the body of the needle,
and reduce the intensity of their propagation from the heel to the hook and the attachment unit of the tongue.
Selection of sizes of grooves and additional groove is expedient to carry out on condition of preservation of
uniformity of needle elements and their operability.

The corresponding results of experimental studies of the wear of the wedges of the round knitting
machine KO-2 were obtained.

Analysis of the results shows:

- the design of the knitting machine needle significantly affects the wear of the wedges;

- the new needle design proposed by the authors allows reducing the wear of the working surface of
the wedge of a knitting machine of the KO type by more than 2.8 times;

- the discrepancy between the result of the experiment and the calculations of the wear value of the
lifting wedges of the circular knitting machine is KO-2 6.3%.

- improvement of needles is one of the actual ways to increase the efficiency of both round and flat
knitting machines.

Keywords
Knitting machine, needle, wedge, wear of wedge.

Beryn

EdexkTuBHICTP pOOOTH B’S3aJIbHMX MAIIMH 3HAYHOIO MIPOI0  3alIeXKUTh  Bif
JIOBIOBIYHOCTI KJIMHIB B’SI3aJIbHUX CHCTEM. SIK BiJIOMO, JTOBIOBIYHICTH pPOOOTH KIIMHIB
B’S3aJIbHUX MAaIllMH CYTTEBO 3aJICKUTh BiJl JHHAMIYHUX HABaHTAXCHb, 3YMOBIICHUX
B3A€EMO/II€0 3 HUMHU TOJIOK. AHAJI3 MTOKA3ye , M0 3HIKEHHS JUHAMIYHUX HAaBAHTAXKEHb 1, OTKE,
MiJBUIICHHS JOBIOBIYHOCTI KJIMHIB 32 PaXyYHOK 3HMKEHHS 3HOIICHHS X pOOOYHX MOBEPXOHBb
MOKe OyTH JOCATHYTO BHUKOPHCTAHHSM HOBUX KOHCTPYKIIM TOJOK 3 OUTHII MOAATIMBUMH
’siTkaMu. ToMy 3a1a4ero JaHUX JOCIIKEHb € eKCIEPUMEHTAIBHI JJOCIIIKEHHS BIUTMBY HOBOT
KOHCTPYKIIii TOJKH, 3alpOIIOHOBAHOI aBTOPAaMH, Ha 3HOIICHHS KIWHIB KPYTJIOB’ SI3aJIbHUX

maru tuy KO.

O0’€eKT Ta MEeTOAM J0CTIIKEHHS

O06’exkTOM OCTIIPKEHb OOpPAHO BIUIMB HOBOI KOHCTPYKIIII FOJKH HAa 3HOLICHHS KIMHIB
KpyrioB’si3aneHoi MamuHu tuny KO. Ilpu BupiinenHi nocraBieHux 3aaa4 Oyl BUKOPUCTaHI
Cy4acHi METOJIM TEOPETUYHHX Ta EKCHEPUMEHTAIbHUX JOCHIKEHb, 0 0a3yl0ThCsl Ha Teopil
TEpTs, IMHAMIKH MaIIMH Ta Teopil MPOEKTYBaHHS B’ S3aIbHUX MAIIHH.
ITocranoBka 3aB1aHHA

BusHauuTH BIJIMB KOHCTPYKIII TOJKM HAa IHTEHCUBHICTh 3HOUICHHSI KJIMHIB MJIs

oHO(OHTYpHIH KpyTioB’s3anbHii MamuHi KO-2 3 niameTpom ronkosoro nuuiinapa 450 mm.
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PesynbTaTH Ta IX 00rOBOpEeHHS

JlocnmipkeHHsT BIUIMBY KOHCTPYKIII TOJKM Ha I1HTEHCHBHICTh 3HOIIEHHS KJIMHIB
MIPOBOJIUIIUCH Ha OMHOMOHTYPHINM KPYyriaoB’si3ainbHid MamuHi KO-2 3 miamMeTpoM roJikoBoro
mwiiHapa 450 mw. IIporpamoro pociigkeHb Iepeadadanoch 3HAXOMKEHHsS BEJIWYMHU
3HOIIECHHS MiTHOMHUX KJIMHIB B 30HI yIapHOI B3a€EMOJIi 3 HUMH T'OJIOK MPHU POOOTI MAaIlIMHU
3ampaBieHOi iICHYIOUMMH Tonkamu (1mo3. 0-388) Ta HOBUMH TOJIKaMH, 3alpONOHOBAHUMU
aBTopamMu. B sKkocTi mapamerpiB poOOTH MamMHM OyiM NPUUHATI: JiHIAHA IBUIKICTH
TOJIKOBOTO IUIiHApa (rosiok) 0,625 m/c; KiIbKICTh TOJIOK, 3alpPaBICHUX B TOJIKOBUM IMITIHAP
1224; KiNbKICTh KIWHIB JUIsl KOXHOTrO jnociiny 10 (KIuHH MapKyBaduch — AJIs JOCIITY 3
ronkamu 1mo3 0-388: “17...“10”; mia mociixy 3 HOBUMH Toikamu: “117...“207); TpuBaiicTh
po6oTH MamyHU 3 rosikamu 1o3. 0-388 Ta HoBuMU rosikamu craHoBmia 70 rox (MPUHHATO 13
KOHCTPYKTUBHUX MIpKYBaHb).

KonTtpons gacy poboTH MammHu 341 CHIOBABCS 32 JOMOMOT OO JTIYMIIBHUKA MOTOTO/IMH
CMU tuny 2284II [2]. KoHTposb 3HOIICHHS POOOYMX MOBEPXOHb KIMHIB 3/1iHCHIOBABCS 3a
nornomororo npodinorpada-npodinomerpa moaem 201.

Hoga romnka, 3ampomnoHoBana aBpropamMu (00’€KT JTOCHTIPKEHb OLIHKHA €(PEeKTUBHOCTI il
BUKOPHMCTaHHS B KPYIJIOB si3aiibHUX MamiuHax Tiiy KO B3aMiH icHYIOYHX rojiok mo3. 0-388),
IpeJicTaBjIeHa Ha puc. 1.

I"onka MiCTUTB CTepKeHb | 3 KPIOUKOM 2 1 I3UMYKOM 3 Ha OIHOMY HOT0 KiHIIi, XBOCTOBHK
4 3 I’ ATKOIO 5, y OCHOB SIKOT MICTSAThCS Ia3u 6 1 7, Ha APpyroMy HOro KiHili, Ta JOAaTKOBUH Ma3
8 IpsIMOKYTHO1 (hOpMH, PO3TAILIOBAHHI B XBOCTOBUKY 4 CITIBBICHO 3 IT"ITKOIO 5.

[Ipunuun po6otu ronku takuid. [Ipy BMHUKaHHI KPYIJIOB’SI3aJdbHOI MAlllMHU TOJIKH,
BCTAHOBJIEH] B TOJIKOBOMY LIMJIIHJPI MEXaH13My B’si3aHHS (Ha puc. 1 He moka3aHi), HOYMHAIOTh
oGepratucs. [Ipu oMy 1’siTKa 5, B3a€MOIII0YM 3 KIIMHAMHU MeXaH13My B’s13aHHS (Ha puc. 1 He
noka3aHi), 3a0e3neuye 3BOPOTHO-NOCTYNAIBHUN pyX TOJKM B Ma3y TOJIKOBOTO IMJIIHADY.
Kprouok 2 Ta s3uuok 3 crepkHs 1, B3a€EMOJIIOYM 3 NPSDKEI0 Ta METISAMU TPUKOTAKHOTO
MOJIOTHA, 3IHCHIOIOTH TIPOIIEC TIETICTBOPEHHS, III0 HEOOX1THO JJI OCP)KaHHS TPUKOTAKHOTO
nojoTHa. B3aeMoiist I’ ATKM 5 3 KIIMHAMU IPU3BOIUTH JI0 YAAPHOTO IMITYJbCY, SKUH BUKIHKAE
B T1JIi TOJIKM yJIapHi XBHJII HarpyxeHb. HasgBHICTh na3iB 6, 7 Ta 10JaTKOBOTO Ma3y 8 103BOJISIE
MOTAaCUTH yJapHi XBWJII HaNpyKeHb, 1[0 BUHUKAIOTh IPU IIbOMY B Tl TOJIKH, 1 3MEHILIUTH

IHTEHCUBHICTH IX PO3MOBCIOJKEHHSI BI/I IT'ITKU 5 710 KprouKa 2 1 By3J1a KpiIJIEHHS sS3U4Ka 3.
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Puc. 1. I'onka 3 nazamu y ocnoéu ma nocepeouti n’smxu

Bubip po3mipiB ma3ziB 6, 7 Ta AOJATKOBOTrO Ma3a 8 MOIUILHO MPOBOJUTH 13 YMOBH

30epekeHHs PIBHOMIIIHOCTI €IEMEHTIB TOJIKH Ta iX Mpare3qaTHOCTI:
c=(05..07)h: A=(015..02)h; 1=(04..05)b, (1)

ne C- BijicTaHb TOJJaTKOBOT'O Ma3y BiJ KIHI IT°SITKH;

h - wupuna n’aTku;

A - IMpUHAa Ma3iB Ta J10JaTKOBOTO Ma3y;

| - TOB)KHMHA MMa3iB;

b - mupuHa XxBoCcTOBHUKA.

BpaxoByrouu 3anexsocTi (1), B sikocTi poOounx mapaMeTpiB HOBOI TOJIKU MPUIHATO:
rJIMOMHA Ma3iB y OCHOB I’ ATKHU 1,8 MM; TirOuHa a3y nocepeinHi 1’ AsTku 4,5 MM; IMprHa BCiX
ma3iB 0,5 MM.

OneprkaHi pe3yabTaTy AOCTiKeHb HaBeIeHi B TaouI. 1, 2.

448

Problems and innovations in the development of engineering, technologies and transport



[Ipobnemu Ta iHHOBALI] y PO3BUTKY iHXKXEHEPii, TEXHOJIOTiH Ta TPAHCIIOPTY

Tabnuysa 1. Pezynomamu excnepumeHmanbHux 00C1ioHCeHb 3HOUEHHS KIUHIB

kpyenos szanvrioi mawunu KO-2 (2onku nos. 0-388)

NoNe 3HOIIICHHS Kinpkicth niHy; IToxuOka n; (AH,; )?
KJIMHIB KJIMHA MIOBTOPEHB OKpEeMHUX
H.i , MKM pe3yibTaTiB BUMIpIB
n; AHy;
1 34 1 34 3,5 12,25
8, 10 35 2 70 2,5 12,5
4 36 1 36 1,5 2,25
3,6 37 2 74 0,5 0,5
2 38 1 38 -0,5 0,25
5 40 1 40 -2,5 6,25
7 41 1 41 -3,5 12,25
9 42 1 42 -4,5 20,25
n =10 > 375 > 66,5
OO6pobka pe3ynbTaTiB ekcrepuMenTy (Tadu. 1):
- cepeJH€E 3HAUEHHS 3HOLICHHS KJIMHIB:
H, = znr‘]H” = 317(’)5 =375 mxm; @)
- cepenHs KBaJIpaTHYHa MOXUOKA pe3ysbTaTiB 3aMipiB:
2
AS, = > ni(AHy) 10(612’5_1) = 0,86 pcu; ©®)

- TpaHMUILIl JOBIPYOTrO IHTEpBAIY:

Ky ) 196 )
2 a 2 y
AH, = [(t,AS, ) +( ] ]/j = ./(2,09-0,86) J{T'O’?SJ — 1,86 o, @)

ne t, —xoedinient Cteromenta; npu o = 0,95 (IpUHHATO 3 YMOB EKCIIEPUMEHTY) t, =

2,00 [6];
K, =t,(n—w)=196 [6];

¥ - noxubKa BUMIPIOBaJILHOTO MpUIIaaYy,
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BH, 2.375
= = =0,75 .
"~ 100% 100 MICM; ®)
B =2%[1];
- BIJIHOCHa MOXHMOKa cepii BUMIpiB:
& = ATH1 -100% = 186 -100% = 4,96% (6)
' 375

1 1
OcTaTouyHHi pe3ynbTaT J0CIiKEHb 3HOMIEHHS KiIMHIB (Tosku mo3 0-388):

H, = H; £ AH; = (37,5+186) mxwm. O

Tabnuysa 2. Pezynomamu ekcnepumeHmanbHux 00C1ioHCeHb 3HOUEHHS KIUHI8

Kpyenos szanbroi mawunu KO-2 (conku 3 nazamu y 0CHo8 ma nocepeouHi n’samiu)

NoNe 3HOULIEHHS Kinbkictb niH,; [ToxubOka n;(AH; )°
KJIMHIB KJIMHA MIOBTOPEHb OKPEMHX
H,i , MKM pe3ynbTaTiB BUMIpIB
n; AHy
12 10 1 10 3,2 10,24
16 11 1 11 2,2 4,84
11,15 12 2 24 1,2 2,88
17 13 1 13 0,2 0,04
13,18 14 2 28 -0,8 1.28
19, 14 15 2 30 -1,8 6,48
20 16 1 16 -2,8 7,84
n =10 2132 31336

06p061<a pe3y.1'IBTaTiB CKCIICPUMCHTY, BHKOHAHa aHaJIOTIYHO 3 BUKOPUCTAHHAM

3anexxHocrel (2)...(7):
H 2= 13,2 MKM; ASZ = 0161MKM; AHz :1,28 MKM; y = 0,264 MKM; €2 = 9,7%.
Toxi ocTarouHuit pe3ynbTaT AOCHIHKEHb Jedopmallii napy rojaka-kKivuH (HOBI FOJIKH):
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KoedimieHT 3MeHIIEHHS 3HOUICHHA KJIHMHIB KpYyrjoB’s3anbHOi MmamuHu KO-2 mpu
BUKOPUCTaHHI T'OJIOK 3 [1a3aMHU y OCHOB Ta IOCEPEAMHI IT'ATKU (HOBI TOJKH) N, 3TiIHO 3

pe3yiabTaTaMu CKCIICPUMCHTY CTAaHOBUTL:

H, 375
Nye = =+ = 22 = 2,84
" T H, 132 ' ©)

3riHO 3 AOCTIHKCHHSAMU [4] BUKOPUCTAHHS T'OJIOK 3 OUIBIII BUCOKOIO MOAATIIUBICTIO
I'STKH, [0 Ma€ MICIlE y HOBHUX TOJKax, KOEQIMIEHT 3MCHIICHHS 3HOIICHHS KJIWHIB

3HAXOJUTHCA 13 YMOBH:

Ny = ngt288 (10)

ne Ng  — xoedillieHT 3HMKEHHS TUHAMIYHUX HaBaHTXKCHb B 30HI B3a€MOJIii HOBOT

TOJIKY 3 KJIMHOM.
BpaxoByrou, IO IIPU BUKOPHMCTaHHi HOBMX Tojiok [If =214 [7], 3rimHO 3 (10)

Ny = 2,60 . Takum 4ynHOM PO36IKHICTS PE3YIbTATIB EKCIIEDUMEHTY T PO3PAXYHKY CTAHOBUTE
p

6,3%.

BucHoBku
AHani3 oJiepKaHuX pe3yJIbTaTiB MOKA3Ye:
— KOHCTPYKIIisl TOJIKU B’s3aJIbHOT MAIIMHU CYTTEBO BILJIMBA€E HA 3HOIICHHS KJIMHIB;
— 3aIpONOHOBaHa aBTOPAMH HOBAa KOHCTPYKIIisl TOJIKH J103BOJISI€ 3HU3UTH 3HOILICHHS
poOouoi moBepxHi KiKHa B’ si3anbHOI Mamuau Tuty KO Ouibin Hixk y 2,8 pasu;
— pO301KHICTh pe3yJbTaTl €KCHEPUMEHTY Ta PO3PAaXyHKIB BEIMUYMHU 3HOIIECHHS
HiAHOMHUX KJIMHIB KpyTJoB’si3ainbHo1 MamHu KO-2 ctanoButh 6,3%.
— YJIOCKOHAJIEHHSI TOJIOK — OJIMH 13 aKTyaJlbHUX IUISAXIB MiJBUILEHHS €(PeKTUBHOCTI

po06OTH K KPYIJIOB’SI3a7IbHUX, TAK 1 TUIOCKOB SI3a]IbHUX MAIIIHH.
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INNOVATIONS IN MECHANICAL ENGINEERING TO ENSURE
ENVIRONMENTAL SAFETY

Amkoladze Khatuni, Chakhaia Saba

Georgian Technical University

Abstract

The paper analyzes recent innovations in the field of mechanical engineering aimed at improving
environmental safety. Energy-efficient technologies, environmentally friendly materials and automation systems
that reduce negative environmental impacts are discussed. Special attention is paid to promoting sustainable
development, optimal use of resources and greening of production processes. The paper also assesses the impact
of global climate change and international regulations on industrial development. In conclusion, the importance
of innovative approaches for solving environmental challenges and sustainable transformation of mechanical
engineering is presented.

Keywords

mechanical engineering, innovation, environmental protection, energy efficiency, sustainable

development.

Introduction

Mechanical engineering is one of the broadest and oldest branches of engineering,
rooted in the fundamental principles of physics and mathematics. It focuses on the design,
analysis, manufacturing, and maintenance of mechanical systems— from simple tools and
engines to complex machines like aircraft and robotics. By combining creativity with analytical
thinking, mechanical engineers develop innovative solutions that power industries and improve
everyday life. Whether it’ s advancing renewable energy technology, optimizing automotive
performance, or creating precision medical devices, mechanical engineering plays a vital role

in shaping the modern world. As technology continues to evolve, the field remains at the
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