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XMeNbHULBKIN HallOHAIBHUH YHIBEPCUTET

CIIOCIb OIJIHKHU BIIVIMBY KOHTYPIB BULIUTOI'O EJIEMEHTA
HA ®I3UKO-MEXAHIYHI BJIACTUBOCTI TKAHUHU

B cmammi po32/1iHYymMo NUMAHHA NOAINWEHHS SKOCMI HAHECeHHS UWUMO020 ejeMeHmd HAd MeKCMmu/abHUull
mamepiaa, 3 Memorw nid8uWeHHsI KOHKYPEHMOCNPOMONCHOCMI WeeliHUX 8upobie HA 8IMYU3HSIHOMY PUHKY mosapie ma
nocaye. Bcmanos.ieHo, Wo nid Yac MawWuHHO20 8UWUBAHHS HAUOLNbW PYUHIBHUM € 2pAHUYS CUCMEMU «MKAHUHA-8UWUBKAY.
3anponoHo8aHo obupamu xeuaenodi6HUll KOHMyp 8UWIUMO20 eJ1eMeHma.

Kawuosi cno08a: komMn'tomepHa 8uWUBKA, PYLUHY8AHHS MEKCMU/bHO20 Mamepiaay, KOHMyp PUCYHKA, SIKicmb
BULIUBKU.
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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, pri marily
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.

IMocranoBka mpodiaemu. Crmparounch Ha 0araToBiKOBHI OOCBiJ YKpaiHCBKOTO Hapoay B 03100JeHHI
omATy Ta IMOOYTOBUX pedel, MepeKiIagaroud HOro Ha CydYacHI TEXHONOTil IPOEKTYBaHHS Ta BHPOOHHIITBA,
IM3aiiHepH i3 Ce30HY B CE30H BUXOMAATH Ha ITOJ1YM 3 HOBUMH MOJEISIMH, 03J00IEHUMH BHILIUBKOIO.

BummBka crae nenaii NOMyJISIpHIIIO 3aBISKA aBTOMAaTH30BAHOMY IAapKy BHIIMBAJIBHUX MAIIHH, 8 TAKOXK
KOMII IOTEPH30BaHOMY JIOTIOMIXKHOMY OOJIaZIHaHHIO, BHCOKOSIKICHAM HHTKaM, BEJIHUKOI KiTBKOCTI BHIIUBAIBHUX
mporpam Juiss po3poOKu Oy/b-KOTO PUCYHKa 4d jorotuna ¢ipmu Tormo. Ha choroaHimHii neHs KOMIT I0TepHa
BUIIMBKA € OJHUM 3 CYYacHHX BHIIB 03100JEHHS MBEHHWX BUPOOIB. AJie B Hammiid KpaiHi IS rayy3p BHBYEHA
HeJOoCTaTHRO. [Ipo 0 CBiAUNTH HEBENMKa KiITBKICTh MyOITiKalliii, B OCHOBHOMY PEKJIAMHO-OTJISITIOBOTO XapaKTepy Ta
IHTEpB’10 MAJOYMCENFHIX BHUINMBATRHUX (ipM Ta (ipM-IuCcTpuO’IOTOpPIB 1HO3eMHHX Kopropariif. HatomicTs,
CHOTONHI 32 KOPJOHOM ICHYIOTH ITi acoIliamii BHIMMBAIFHUX KOMIIAHIA, BHIAE€THCS NEpIOAMYHA JiTEepaTypa,
MPAMIOIOTh  CTICIIIKOIH, IIPOBOAATHCS MDKHAPOOHI KOH(EpEeHIi, OpraHi3oBYIOTECSA IHTepHET-KOH(EpeHIlii,
MIPUCBSYCHI MTUTAHHSAM KOMIT IOTEPHOI BUTIINBKU.

AHaJIi3 ocTaHHIX JocTiKeHb | myGaikanii. [TutanHsvMu pyiHYBaHHS TEKCTIIIBHOTO MaTepialy MAIIMHHOO
ronkoro 3aiimaroTecs Psoumkos MLUJL, 3acoproB O.C., Mazme €.0. Ta iHmi nHaykoBmi [l, 3-5]. BuBueHHSIM
TEXHOJIOTIYHOTO TPOIECY HAHECEHHS MAallMHHOI BWINMBKM HAa TEKCTIWIBHMI Matepian — Tuxommpos BJL [6],
pockyprun 0.1 [7], Koxkauna I'.C. [8] ta iHmi [9-15]. OmHak MOMIMIICHHS SKOCTI HAHECCHHSI PUCYHKA Ha IIBEHHI
BUPOOH JI0C1 3aJTMIIAETHCS aKTyTBHOIO IPOOJIEMOIO Ta MOTpedy€e HAYKOBUX JIOCILKEHb.
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Buknax ocnoBHoro marepiany. [Ipy BHBYEHHI BIUIMBY BHIIMBAIFHHX TOJIOK Ha (hi3MKO-MEXaHIdHI
XapaKTEPUCTUKU TEKCTHIBHUX MaTepialiB eKCIIEPUMEHTAILHO OyJI0 BCTAHOBJIECHO, 10 JAHUH MPOLIEC CIIiJT BiTHECTH
JI0 pYHHIBHOTO, CTYHIHb SIKOTO 3QJIOKUThH BiJ IX HOMEpa, a TaKOXX KpOKy Ta THIly cTiOKiB. IIpo me cBimuuTh
301IbIIEHHS 3HAYeHb Koe(illieHTa MOBITPOIPOHUKHOCTI TPO0 MaTepiaiiB Ta 3MEHIIECHHS PO3PHBATHHUX TOKA3HHUKIB
Y TIOPIBHSHHI 3 BUX1THIMH 3HAYCHHSIMH.

Tomy, B mporeci po3poOku (Hi3MUHOT MO/ENI BUIIMTHX EIEMEHTIB Oys10 C(OPMYITHOBaHO MPHITYIIEHHS PO
MOJKJIUBICTh PYHHIBHOTO BILTMBY KOMIT IOTEPHOTO BHINMBAaHHS IO KpasX TPaHMIl CHCTEMH «TKaHHHA-BHIINBKa,
3HAYEHHS SIKOTO 3aJe)XKaTHME BiJl KOHTYPIB HAHECEHOTO PHCYHKa. Tak, SIKIO WOro KOHTYp NpPAMOJiHIHMI Ta
criBIIaae 3 HaIPSIMKOM OCHOBHHX a00 YTOKOBHX HHUTOK, TO PyHHYBaHHS IIpoOu Oyze MPOXOUTH 10 HOTo IpaHuIli.
Aute, SIKIIO TEOMETpisl TPaHMIli BKa3aHOI CHCTEMH BiIPI3HIETHCS BiX MPSIMOIIHIKHOI, TO pyHHYBaHHS MaTepiaiy,
HAIPHUKIIAJ, Ul XBUIISCTO] JTiHii, Oy/e BiAOyBaTHCS B IHIINX MEkKaX.

JaHi npunyIieHHs HaMy TepeBipsUTICH CIIOYAaTKy TEOPETHYHO, 3 BUKOPHCTAHHSIM MaTEMaTUYHOI MOJIEN, a
MOTIM €KCIIEPUMEHTAIBHO, 3 BUKOPUCTAHHSIM P00 TEKCTHIILHOTO MaTepiaty TUIY JXKHHC, 3 BOJIOKHUCTUM CKJIaJIOM
100 B/100 IIE, po3mipom (50x200) MM 1O OIMPHHI SIKMX, y HAallpSIMKY OCHOBH 1 yTOKY TaKHMH 3allOBHEHHSIMH, SIK
catuH (S), sur3ar (Z) i tatami (T) Oynu BUOIMTI reoMeTpudHI (Girypu NpsSMOKYTHHK, KOJIO Ta MPSIMOKYTHHK i3
XBUJICHIOIOHUMH KpasiMH IO OLIBIIII Horo cTopoHi (puc. 1).

K

Puc. 1. Buxiani 3pa3ku ¢popmMu BUIIMTHX eJIEMEHTIB: a — NPAMOKYTHHUK (S); 6 — npAMOKYTHHK (Z);
B — npaMokyTHUK (T); r — koo (S); 1 — ko010 (Z); 1 — koo (T); e — xBusnenonioHmii KoHTyp (S);
€ — XBWJIENoaioOHuii KOHTYP (Z); x — xBujaenoaionuii kouryp (T)

OdeBHHO, IO BKa3aHI KOHTYPH HE BHIAAKOBI, a OOTPYHTOBaHI HAsBHICTIO MPAMOi, AyTOBOI Ta XBIJIACTOI
JiHIA Ha TPaHUIl CUCTEMU «TKaHWHA-BUINNBKay [1-2]. {15 BU3HAUEHHS CTYTICHS BIUIMBY BHIITUBAIEHOTO MIPOIIECY B
3aNIe)KHOCTI BiJ] BKa3aHWX YMHHUKIB BUKOPHUCTOBYBAINCHh PO3PHBAIBHI XapaKTEPUCTHKH MPOO y MOPIBHSHHI 3 iX
Buxigaumu nokasaukamu (785,0 H mo ocHoi; 1045,0 H o ytoky) [16]. Tak, sIKio pucyHOK, BUIIMTHA Y BHTIISII
NPSIMOKYTHHKA, TOOTO 3a KOHTYpPaMH Kparo XapaKTEpH3YEThCs SIK «IpsAMa IiHis», TO MaKCHMalbHEe 3HaYCHHS
pyHHyBaHHS pob 1o ocHOBI (Ha 26,1 %) BinOyBaeThes pu Tatami (puc. 2, B), a o yToky (Ha 32,1 %) — sk ipu (2),
tak i (T) - cribkax (puc. 2, 6, B). B ToMy pa3i, Konu pUCYHOK BHIIUTO y BHUIJIAMI KON, 3alIOBHEHOTO II0 ILTOIII
BHIIMBAIFHOIO HUTKOIO, TO pyHHYBAaHHS IIPOOH BXe BiOYBA€THCS HE TUIBKU 110 TIEPUMETPY «IyTOBOI TIiHII», ane i B
fioro cepeauHi (puc. 3).

B mepmomy Bumanky BKazaHWH MpPOLEC XapaKTEPHUH TIIBKM Ul yTOKOBMX NpoO 1 BCIX TPHOX THUMIB
cTiokiB (S, Z, T), sKi 3yMOBIIOIOTH 3MEHIIEHHS BUXITHUX 3HAYE€Hb PO3PHBAIBHUX XapaKTEPHCTHK, Ta HAHOLIbITY
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cTymniHb pyiHyBaHHS (Ha 29,2 %) npuBHOCATH CTIOKM Z. A B IpyromMy BHIAJKY, TOOTO KOJU pPyWHYETHCS BIIACHE
PHUCYHOK, BUIIMTHH HAa OCHOBHHX Ipo0ax, TO MakCHUMallbHe 3MeHIIeHHS (Ha 21,7 %) KOHTpPOIIOI0UOTo ITOKa3HUKA
CIIOCTEPIraeThesl 3HOBY-TaKH NPH CTiOKax TUILy Z.

a 0 B

Puc. 2. PyiinyBannsi npsiMoJliHiiiHOr0 KOHTYPY BUIMIMBKM Pi3HUMM THIIAMH CTiOKIB: a — caTHH;
0 — 3ur3ar; B — Tatami

Puc. 3. PyilinyBanHs 1yroBoi JiHii KOHTYPY BUIIMBKH Pi3HUMH THIAMM CTiOKiB:
a — caTHH; 0 — 3UI3ar; B — Tatami

SIKIIO BUIIMTUI PUCYHOK MPEICTaBIIsE COOOK MPSIMOKYTHHUK 3 XBWJICTIOAIOHMMH KpasMH 1O OUTbIIii
CTOpOHI (Qirypu, TO CIiJ BIIMITUTH, IO NMpH S-cTIOKaX OCHOBHI MpoOKM Matepiany 3MEHIIMIH PO3pHBAIBbHE
HaBaHTaxeHHs: Ha 0,64 %, a yrokoBi — Ha 3,2 %. lllo x crocyerbes Z i T-cTIOKIB, TO 3MEHILICHHS TIOKA3HUKIB 110
ocHOBI BijOynocs Ha 3,2 1 2,2 %, a nmo yroky — BimnoBigHo Ha 4,1 i 3,0 % B mMOpiBHSIHHI 3 1X BHXITHUMH
3HAYCHHSIMH.

OxpiM 1BOTO0 HEOOXIJAHO 3a3HAYMTH, IO HA BIAMIHY BiJ MPAMOJNIHIAHOI Ta AYyroBOl JiHIA TpaHMI B
CUCTEMI «TKaHWHA-BUIIMBKA» IMPOLIEC PYHHYBaHHS NPH XBUISICTIN JiHIT BiIOyBa€ThbCS B MeXax, MOYMHAIOYU 3 1l
BEPXHIX, a MOTIM HUKHIX KOHTYPIB (pHc. 4).

Puc. 4. PyilinyBanusi XBuienoioHoi JiHii KOHTYpy BUIIMBKH Pi3HUMH THIIAMM CTiOKiB:
a — caTHH; 0 — 3MI3ar; B — TaTami

Takuii mpomec pyHHYBaHHS B JAaHOMY BHIIAQAKY 3YMOBIIOETHCS HANpPyKeHHAM mpu aedopmamii
PO3TATYBaHHS HE MO IEHTPaJbHIHN JiHIl TpoOH, OCKUTBKH ii OCHOBHA 1 YTOKOBa MpshKa 3aKpilUIeHa BHIIMBAIBHUMHA
HUTKaMH, & PO3MOIUIAETHCS 110 HAHOLIBII BPa3anBUM (BEPXHIM Ta HIKHIM) €KCTPEMaIbHUM 30HaM XBHJILICTOI JIIHII.
Ie mpr3BOaUTH 10 30UTBIIEHHS CTIHKOCTI 3pa3KiB MaTepiaty MpH PO3PHBATBHUX BUIIPOOYBAHHSIX.

Orxe, TpOBEACHI IOCT/UKEHHS Ta X aHadi3 CBIIYMTH NMPO T€, IO CTYMiHb 3MIiHM PO3PHUBAIBHUX
XapaKTEPUCTHK, SIK KOHTPOIIOI0YOT0 MMOKa3HNKA, HacaMIIepe]], 3aJISKUTh BiJl KOHTYPY Kpalo PUCYHKA, @ TAKOXK THILY
TIepeIIeTeHHS. KOMII I0TEpHOI BUIIIMBKY, ajie HAalHOUTBIINI BIUIMB BKa3aHUX YNHHUKIB BiTOYBA€THCS, KON TE€OMETPis
TPaHHMIli CHCTEMH «TKaHMHA-BHUIINBKA» IIPEACTaBIsE cOOOI0 MPsIMy JIiHIIO, 2 HAMMEHIIMI — XBUJISICTY JiHIIO, IO HE
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CyNepeunTh MaTeMaTH4Hil MoJeNi, BHCHOBKM sIKOi OyiM BHUKOPHCTaHI HpH po3poOli KOHCTPYKIIi BHIIATOTO
€JIEMEHTA ISl I TSIOro osry (mTaHiB) (puc. 5).

a 0 B
Puc. 5. Pexomenanii ¢popMu KOHTYPY BUIIUTHX eJIeMEHTIB:
a — Tun crioka ¢gony (T); 6 — Tun cridoka dony (S, T); B — Tun crioka pony (T)

BucnoBkn. 1. Ilpu BHBYEHHI BIUIMBY BHINMBAIGHHX TOJOK Ha (Di3UKO-MEXaHIYHI XapaKTEPUCTHUKH
TEKCTHIILHUX MaTepialiB eKCIIEpUMEHTAIbHO OYJI0 BCTAHOBIIEHO, 1110 JAHWI MPOLIEC CIIiJI BITHECTH 10 pyHHIBHOTO,
CTYMIHb SIKOTO 3aJIEKUTD BiJI THITY CTiOKIB.

2. Tak, SKIIO0 BUIIMTHH PHUCYHOK 3a KOHTYpaMM Kparo XapaKTepH3YETbCS SK «IpsiMa IIiHis», TO
MaKCHUMaJIbHE 3HAYCHHS PYHHYBaHHs pob mo ocHOBI (Ha 26,1 %) BinOyBaethes npu (T) - cTiOkax, a mo yToky (Ha
32,1 %) npu (T) i (Z)-cribkax.

3. Ko puCyHOK BHIIMTO y BUTJIANI KOJIa, TO PYHHYBaHHsS Bk BiZOYBA€ThCS HE TUIBKU MO NMEPUMETPY
«IyTOBOI JIiHI», ane i B HOTo cepe/IvHi.

4. SIKIo BUIIMTHH PUCYHOK MPEJICTABIIIE COOO0 MPSMOKYTHUK 3 XBUJICTIOAIOHUME KpasiMi, Ha BiIMIHY BiJ|
NPSMOJTIHIHOT Ta YrOBOI JIiHIH T'PaHUIIl B CUCTEMI «TKaHMHA-BHUILIKMBKa», TO MPOILIEC pyHHYBaHHS BiIOYyBaeThCs B
MeXax, MOYMHAIOYM 3 BEPXHiX, a MOTIM HMKHIX KOHTYpiB. Tako CIIOCTEpIraeThcsi 3MEHIIEHHS PO3PUBAIBHUX
xapaxrepucTuk 1pi (S), (Z), 1 (T)-criOkax.

5. TloniOHI BMIIMTI MaJIOHKM Kpallle BChOI0 BUKOPUCTOBYBATH, SIK 3aXMCHHH €JIEMEHT B 30HI KOJIIHHUX
CyrJIo0IB TUTSYOTO OLIATY.
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