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CIIOCIb OIJJHKMU BIIVIMBY KOHTYPIB BULIUTOI'O EJIEMEHTA
HA ®I3UKO-MEXAHIYHI BJIACTUBOCTI TKAHUHHA

B cmammi po32/5iHyMo NumauHsl NOAINWeHHs: sKOCcmi HAHeCeHHs SUWIUIMO020 e/leMeHmMd HA MmeKCMmuJabHUull
mamepian 3 Memor nidsuweHHs KOHKYPEeHMOCNPOMOXCHOCMI WeeliHUX eupobie Ha 6im4u3HsiHOMY PUHKY mosapie ma
nocaye. BcmaHoesieHo, wo nid 4ac MawuHHO20 SUWUBAHHS HAUOIAbW PYUHIBHOW € 2paHuysl cucmemu «MKAHUHA -
suwWuUBKa». 3anponOHOB8AHO 06UpamMu x8uU1en0di6HUll KOHMYp BUWIUMO20 eJ1emMeHma.

Katouoei cnosea: komn'tomepHa euwuska, pyUuHy8aHHS MeKCMU/IbHO20 Mamepiany, KOHMyp pUCyHKa, sKicmb
BUWUBKU.
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METHOD OF ESTIMATING THE EFFECT OF CONTOURS EMBROIDERED ELEMENT ON PHYSICAL AND
MECHANICAL PROPERTIES OF FABRICS

Computer embroidery is one of the modern types of garment decoration. But in our country this industry is insufficiently studied.
Instead, today there are entire associations of embroidery companies abroad, periodicals are published, special schools operate, international
conferences are held, and Internet conferences on computer embroidery are organized. The article discusses the issues of improving the quality of
applying an embroidered element to a textile material in order to increase the competitiveness of garments in the domestic market of goods and
services. It was found that during machine embroidery, the most vulnerable point is the border of the “fabric-embroidery” system. If the
embroidered pattern along the contours of the edge is characterized as a "straight line", then the maximum value of the destruction of the samples
at the warp occurs with tatami stitches, and weft with tatami stitches and zigzag. When the pattern is embroidered in the form of a circle, the
destruction already occurs not only along the perimeter of the "arc line", but also in the middle. If the embroidered pattern is a rectangle
with wavy edges, in contrast to the straight and arc border lines in the system "fabric-embroidery”, the process of destruction occurs within,
starting from the upper and then the lower contours. There is also a decrease in rupture characteristics at (S), (Z), and (T) -stitches. When
studying the effect of embroidery needles on the physical and mechanical characteristics of textile materials, it was experimentally
established that this process should be attributed to the destructive, the degree of which depends on their number, as well as the step and
type of stitches. This is evidenced by the increase in the values of the coefficient of air permeability of the samples of materials and the
decrease in the breaking indicators in comparison with the initial values. Thus, the research and their analysis shows that the degree of
change in rupture characteristics, as a control indicator, primarily depends on the contour of the edge of the pattern, as well as the type of
computer embroidery weave, but the greatest influence of these factors occurs when the geometry of the system boundary " fabric-
embroidery "is a straight line, and the smallest - a wavy line that does not contradict the mathematical model, the conclusions of which were
used in the design of the embroidered element for children's clothing (pants).

Keywords: computer embroidery, destruction of textile material, contour pattern, quality of embroidery.

IHocTanoBKa MpodJieMH

Cnmparourich Ha 0araToBIKOBHH JOCBIJI YKPaiHCHKOTO Hapojay B 037100JI€HHI 01Ty Ta MoOyTOBUX pedeH,
NepeKIIalaloun HOro Ha CydacHi TEXHOJOTii NPOEKTyBaHHS Ta BHUPOOHWMIITBA, JW3aiHEpW i3 CE30HY B CE30H
BUXOJISITh Ha TOAIYM 3 HOBUMH MOJIEIISIMH, 03/J00JICHUMH BUILIHBKOIO.

BummmBka crae gepani nomyssipHINION 3aBISKH aBTOMaTH30BaHOMY ITapKy BHIIMBAIBHUX MAIlMH, a TAKOXK
KOMIT FOTEPU30BaHOMY JOIOMDKHOMY OOJaJHAaHHIO, BUCOKOSKICHUM HHTKaM, BEJIMKiH KUIBKOCTI BHIIMBAIBHHX
nporpam Juisi po3poOKH OyAb-sIKOTO PUCYHKa 4M JioroTuna ¢ipmu Tomo. Ha choromHimHii 1eHb KOMIT IOTEpHA
BHINIMBKA € OJHMM 3 Cy4aCHHX BHIB 03M00JEHHs IMBEHHUX BUPOOiIB. AJle B HalIiil KpaiHi I Talmy3b BHBUYEHA
HenocTaTHRO. [Ipo 1me CBiIUNTh HEBENHMKA KUTbKICTh IMyOJIiKaIliid, B OCHOBHOMY PEKJIAMHO-OTJISIIOBOTO XapakTepy Ta
IHTEpPB’I0 MAaJIOYHCENBHUX BHIIMBATIGHUX GipM Ta ¢ipM-AuCTpuO IOTOPIB iHO3EMHHX Kopropariid. HaTomicTs,
ChOTOJIHI 3a KOPJIOHOM ICHYIOTh IiJIi acoIliarii BHIMUBaJbHUX KOMITaHiH, BUAAETHCS IMEPIOJUYHA JIiTeparypa,
MPALIOIOTh  CIEIIIKONN, IIPOBOAATECS MDKHApOAHI KoH(pepeHIii, opraHi3oByHOThCcA IHTepHET-KOH(eEpeHIi,
MIPUCBAYCHI MUTAHHAM KOMII FOTEPHOI BHIITHBKH.

AHaJIi3 0CTaHHIX J0CTiIKeHb i myOJikanii

[MuraHHAMU pyHHYBaHHS TEKCTHJIBHOIO Marepiajly MallMHHOIO TOJKOI0 3aiiMaroTbesi PsioumkoB MLUJL.,
3acopHoB O.C., Masner €.0. ta iHmi HaykoBui [1, 3-5]. BHBYCHHAM TEXHONOTIYHOTO MPOLECY HAHECCHHS
MAIIMHHOI BUIIMBKY HAa TeKCTWIbHUI Matepian — Tuxomupos B.JL. [6], [Tpockypuun FO.1. [7], Koxuuna I'.C. [8] Ta
i [9-15]. OpHak NOMIMIIEHHS SKOCTI HAHECEHHS! PUCYHKA Ha IIBEIHI BUPOOM /0CI 3aJIMIIAETHCS aKTyaJbHOIO
POoOJIEMOIO Ta MOTPeOy€e HAYKOBUX JOCIIIXKEHb.

Buxsian ocHOBHOT0 MaTepiany
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[lpn BuBUYEHHI BIUIMBY BHMIUMBAJIbHUX TOJIOK Ha (i3MKO-MEXaHIUHI XapaKTepUCTHUKH TEKCTHIBHUX
MarepiaiB eKCIepUMEHTaIbHO OyJI0 BCTAHOBIJICHO, 10 AaHUH TPOLIEC CIIifl BIJHECTH A0 PYHHIBHOTO, CTYIIiHb SKOTO
3aJIeKUTh Bl IX HOMeEpa, a TaKOX KPOKy Ta THUHy CTiOKiB. IIpo me cBimqumTh 30iNbIICHHS 3HAa4eHb KoedimieHTa
MOBITPONIPOHUKHOCTI TPOO MartepiaiiB Ta 3MEHIICHHS PO3PHBAIBHUX MNOKA3HWKIB y MOPIBHSAHHI 3 BUXITHUMH
3HaYCHHSMH.

Towmy, B iporieci po3poOku (Hi3mIHOI MOJIENI BUITUTHX €JIEMEHTIB OyII0 cpopMyIIbOBaHO MPUIYIIEHHS TIPO
MO>XKJIUBICTh PyWHIBHOTO BIUTMBY KOMII'IOTEPHOTO BHIIMBAHHS 110 KpasX I'PAaHMILI CHCTEMH «TKaHHHA — BHIIMBKA»,
3HAYCHHS SIKOTO 3aJIe)KaTUMeE BiIl KOHTYpIB HAHECEHOTO pHCYyHKa. Tak, SKII0 HOTO KOHTYp MPSAMONIHIHHHN Ta
CHIBIA/Ia€ 3 HAPSIMKOM OCHOBHHMX 200 YTOKOBHMX HHUTOK, TO pyWHYBaHHS IpOOH Oyze MPOXOAWUTH IO HOTO TPaHUIIi.
Aue, SIKIIO I'€OMETpisl TPaHMI BKAa3aHOI CHCTEMH BiApI3HAETHCSA B NPSIMOJIHIHHOI, TO pyWHYBaHHS Marepiaiy,
HaIpUKJIa, Al XBUISICTOT JIiHIT Oyze BiOyBaTUCS B IHIIMX MEXax.

JlaHi IpUIyIeHHs] HAaMU TIEPEBIPSUTUCH CIIOYATKy TEOPETHYHO, 3 BUKOPUCTAHHIM MaTeMaTHYHOI MOJe, a
MOTIM €KCIEPUMEHTAILHO, 3 BAKOPUCTAHHSAM IPOO TEKCTUIIEHOTO MaTepiaily THITY JPKHHC, 3 BOJIOKHUCTHM CKJIAZIOM
100 B/100 IIE, po3mipom (50%x200) MM 1O MIMPHHI SKUX, Y HANPSIMKY OCHOBH 1 YTOKY TaKHMHU 3allOBHEHHAMH, K
catuH (S), 3ur3ar (Z) i tatami (T) Oynm BuUImHTI TeoMeTpuyHi Qirypu NpsAMOKYTHHK, KOJO Ta MPSIMOKYTHHK i3
XBHJICONIOHUMHE KpastMu 10 OinbImiif #ioro croposi (puc. 1).
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Puc. 1. Buxigni 3pa3ku ¢popMH BULIMTHX eJIEMEHTIB: a — NPAMOKYTHHK (S); 6 — NpAMOKYTHUK (Z);
B — npsaMoKyTHUK (T); 2 — koJ10 (S); r— K010 (Z); 0 — koo (T); e — xBuIenoAiGHMI KOHTYP (S);
€ — XBIJIenofiOHuii KOHTyp (Z); % — xsujenonionuii kouryp (T)

OueBHIHO, 110 BKA3aHiI KOHTYPU HE BHUIIJKOBI, a OOIPYHTOBaHI HasABHICTIO NPSMOI, AyroBOi Ta XBUJISICTOT
JHIA HA TPAHHUII CHCTEMH «TKaHWHA — BUMIMBKay [ 1, 2]. [l BU3HAUEHHS CTYINEHs BIUIMBY BHIIUBAIHFHOTO MPOIIECY
B 3aJIGKHOCTI Bil BKa3aHWX YMHHHKIB BHKOPHCTOBYBAJINCH PO3PHUBAIBHI XapaKTEPHCTUKH NMpoO y MOPIBHAHHI 3 1X
BuXigHIMH nokazHukamu (785,0 H no ocuogi; 1045,0 H mo yroky) [16]. Tak, SIKmo puCyHOK, BUIINTHHA Y BUTIIAIL
HPSIMOKYTHHKA, TOOTO 3a KOHTypaMM Kpaio XapaKTEPHU3YEThCS K «IIpsiMa JIiHIsH», TO MaKCHMalbHE 3HAYCHHS
pyiinyBanHs pob 1o ocHOBI (Ha 26,1 %) BimOyBaeThest mpu Tarami (puc. 2, B), a o yToky (Ha 32,1 %) — sk mpu
(2)-, Tak i (T)-cribkax (puc. 2, 6, B). B TomMy pasi, Koyl pUCYHOK BHIIHUTO Y BHTJISIAI KOJIa, 32lIOBHEHOTO TI0 IO
BUILMBAJILHOIO HUTKOIO, TO PyWHYBaHHS IIPOOH BXKE BiIOYBa€ThCs HE TUIBLKH 110 EPUMETPY «IyTOBOI JIiHII», ane i B
Horo cepenui (puc. 3).

B nepmiomy BUnNaaky BKa3zaHHMH NpoLEC XapaKTEPHUI TIABKHM Ul YTOKOBUX HPOO 1 BCIX TPhOX THHIB
cTiOKiB (S, Z, T), sIKi 3yMOBIIIOIOTh 3MCHIIECHHS BUXIJHUX 3HA4€Hb PO3PHBAIBHUX XapaKTEPHCTHK, Ta HAHOLIbIIY
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CTyniHp pyiHyBaHHA (Ha 29,2 %) OpUBHOCATH cTiOKU Z. A B ApyroMy BHIAAKy, TOOTO KOJU PYHHYETHCS BIacHE
PHCYHOK, BUIIUTHH HAa OCHOBHHX Npo0ax, TO MakcuMalbHe 3MeHIIeHHs (Ha 21,7 %) KOHTPOIOIYOro MOKa3HUKa
CIIOCTEPIraeThCst 3HOBY-TAKH MPH CTiOKax Ty Z.

a B

Puc. 2. PyiinyBaHHsI NpsIMOJTiHiifHOr0 KOHTYPY BUIIMBKH Pi3HUMM THIIAMH CTiOKiB: a — CAaTHH;
0 — 3ur3ar; B — TaTami

Puc. 3. PyiinyBanns ayrosoi JiHii KOHTYpy BUIIHBKH Pi3HUMH THIIAMH CTiOKiB:
a — caTuH; 0 — 3Ur3ar; B — Tatami

SIKIO BUIIWTHIA PUCYHOK TPEACTaBIIsE COOOI0 MPSIMOKYTHHK 3 XBHJICHOAIOHMMH KpasMu IO OLIbIIIN
CTOpOHI (irypu, TO CIiI BIIMITHTH, IO NpH S-CTiOKax OCHOBHI NpOOHM MaTepiady 3MEHIIMIM PO3pPHBAIBHE
HaBaHTaXeHHS Ha 0,64 %, a yTokoBi — Ha 3,2 %. Illo x crocyerbest Z- 1 T-cTiOKiB, TO 3MEHIIEHHS TOKa3HHUKIB TI0
ocHOBI BimOynocst Ha 3,2 i 2,2 %, a mo yroky — BimnoBigHo Ha 4,1 i 3,0 % B MOpIBHAHHI 3 iX BUXITHHUMHU
3HAYCHHSMH.

OkpiM 1bOro HeOOXiJHO 3a3HAUMTH, 110 Ha BIIMIHY BiJ] IPSIMOJIIHIMHOT Ta AyroBoOl JIiHIN IpaHUILll B CUCTEMI
«TKaHMHA-BUIIMBKA) MPOLEC pyHHYBaHHS IPU XBUJLICTIH JIiHIT BiJOYBAa€ThCS B MEXax, MOYMHAIOUHM 3 ii BEPXHIX, a
MOTIM HIDKHIX KOHTYpIB (puc. 4).

Puc. 4. PyiinyBaHHs1 XBI/1en01i0HO] JiHii KOHTYpY BUIIMBKH Pi3HUMH THIIAMH CTiOKiB:
a — caTuH; 0 — 3Ur3ar; B — TaTami

Takuii mporec pyHHYBaHHS B JAaHOMY BHIIQJKy 3YMOBIIOETHCS HAINpPYKEHHSAM IpH jaedopmariii
PO3TATYBaHHS HE 1O LEHTPAJIbHIHN JIiHIi IPOOH, OCKIIBKY ii OCHOBHA 1 YTOKOBA MPsSDKA 3aKpilieHa BUIIMBAILHUMHU
HUTKaMH, a PO3MOAUISETHCS IO HAHOIIBII BPa3IMBUM (BEPXHIM Ta HIDKHIM) €KCTPEMaIbHAM 30HaM XBHJLCTO] JIiHiI.
Ie mpu3BOIUTH 10 301IBIIEHHS CTIHKOCTI 3pa3KiB MaTepialy Ipy po3pUBATBHAX BUIIPOOYBaHHSX.

OTxe, TPOBENCHI MOCHHKEHHS Ta iX aHami3 CBIAYUTH MPO Te, M0 CTYIiHb 3MIHH PO3PHUBATBHUX
XapaKTEePUCTHK, K KOHTPOJIIOIOYOro NOKa3HUKA, HACAMIIEPE/l, 3aJIeXKUTh Bil KOHTYPY Kpalo PUCYHKA, a TAKOX THITY
MIepeIUIeTeHHS KOMIT I0TEPHOI BUIIIMBKH, ajie HAWOITBIINH BIUTMB BKA3aHMX YNHHHKIB BiI0OYBAa€THCA, KON TEOMETPis
TpaHMHII CUCTEMH «TKaHWHA — BUIIMBKa MPEICTABIISE COO0I0 IMPSAMY JiHI0, a HAIMEHIIHHA — XBHJISCTY JIiHIIO, 1[0 HE
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CyHepeynTh MaTeMaTH4YHIi MoJelli, BUCHOBKM SIKOi OyJIM BUKOPHUCTaHI NpH po3poOLi KOHCTPYKLIi BUIIUTOTO
€JIEMEHTA JJIsl IUTSIOro oJsry (mraHis) (puc. 5).

a 0 B
Puc. 5. Pexomenanii popMu KOHTYPY BHIIIMTHX eJIeMEHTIB:
a — Tun cTioka ¢ony (T); 6 — Tun ctidka dony (S, T); B — Tun ctidka dony (T)

BucHoBknu

1. Ilpn BUBYEHHI BIUIMBY BUIIMBAJIHHUX TOJOK Ha ()i3MKO-MEXaHIYHI XapaKTEPUCTUKU TEKCTHIBHUX
MarepiaiB eKCIepUMEHTAIbHO OyJI0 BCTAHOBJICHO, IO JAHUH TPOLEC CJIiA BITHECTH JJO PyWHIBHOTO, CTYIIiHb SIKOTO
3aJIeXKHTh BiJ| TUITY CTIOKIB.

2. Tak, SIKIIO BUIIUTHH PHUCYHOK 3a KOHTYypaMU Kpal XapaKTepPH3YEThCS SK «IpsMa JIHIs», TO
MaKcHMaJlbHe 3Ha4YCeHHs pyHHyBaHHs 1po0 1o ocHOBi (Ha 26,1 %) BinOyBaetbes mpu (T)-cTiOkax, a mo yroky (Ha
32,1 %) mpu (T)- i (Z)-criOKax.

3. Komyu pucyHOK BHINWTO y BHTJILII KOJNA, TO PYHHYBaHHS BXe BiIOYBA€TbCs HE TINBKH IO MEPUMETPY
«IyTOBOI IiHII», ane i B Hioro cepeanHi.

4. SIKmIo BUIIUTHI PUCYHOK TIPEICTABIIIE COO0I0 MPIMOKYTHHK 3 XBIJICTIONIOHUMH KpasiMH, Ha BIIMiHY Bix
MPAMOIIIHIITHOT Ta AYTOBOI JiHIH TPaHUIl B CHCTEMI «TKaHIHA — BUIINBKAay, TO IPOLIEC PYHHYBAHHS BiIOYBA€THCS B
MeXax, MOYMHAOYHM 3 BEPXHIX, a MOTIM HIKHIX KOHTYpiB. Takox croctepiraeTbcsi 3MEHLICHHS PO3pHBAIBHUX
XapakTepucTuk npH (S)-, (Z)- i (T)-cribkax.

5. [ToxiOHI BUIIUTI MaIOHKK Kpalle BChOI'O BUKOPHCTOBYBATH SIK 3aXHUCHHUH €JIEMEHT B 30HI KOJIHHHX
CyrJ00iB AUTSIYOTO OJIATY.
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