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KuiBchkuil HallioOHAIBHUN YHIBEPCHTET TEXHOJIOTIH Ta qU3aiHy

BU3HAYEHHSA HATAT'Y OCHOBHUX TA YTOKOBHUX HUTOK ITPH
IMPOEKTYBAHHI BA3AJIbTOBUX TKAHUH

Y cmammi npedcmassero sadcaugicmv npoeKmyeaHHs 3a0aHUX ekcnJayamayiliHux ésaacmugocmeli Mamepiasis,
06paHo 06’ekm ma memodu 0ocAidNCceHHs Npu NPOEeKMy8aHHsI MKAHUH i3 6a3A./161M08UX 80/10KOH.

Po3zs0 ma aHaniz npobaemu npoeKkmyeaHHsi eaacmusocmeti mamepianie HagedeHo, 8UX00A4YU 3 BU3HAYEHHS
3a/1excHoCmi Midxc HanpysceHHss ma degopmayiero 6azaabmosux HUMOK. 32idH0 00 Memu po6omu 6CMAHOB/AEHO 38’SI30K
MIJDC  CMpPYKMypHUMU napamempamu KOMN/AeKcHoi Humku 3 6a3a/1bmogo2o B0/0KHA ma ekcnayamayiliHumu
8/1acmMugoCcmsMU 8Upo6ie 3 Hei.

Ilpu eupiweHHi 3a80aHHs wWo0do nNpPoeKmMyeaHmHss 6a3a/1bmogoi MKAHUHU 3 3A0AHUMU B8/41acmu8ocmsmMu
8paxosysascst hakm, Wo 8 npoyeci 8U2UHy HUMOK 3MIHHEMbCSA iX KOHPi2ypayis, npuvuoMy nepemiujeHHs1 HUMOK 0CHO8U U
YmMoky npu @opmysaHHi mKaHUHuU cmarombe cymipHi 3 008x#CUHOW nepekpumms ix y mkaHuHi ma i 2eomempuuHoro
wWisvbHicmio.

OmpumaHa modeab 003680/151€ GU3HAYUMU HAMS2 CUCMeMU HUMOK 8 3a/edxcHocmi e8id: ¢opmu nepensiemeHbp,
JAIHITHOT  2ycmuHu  uxidHOi npsixci, po3puea/bHO20 NOJOBHCEHHST NPSXCi, pPO3PUBA/IbHO20 HABAHMANMCEHHS mMma
cnpozHo3ysamu ekcnayamayitiHi ea1acmusocmi 6a3a.16moeoi mKaHUHU.

Kawuosi caosa: esnacmusocmi, npozHO3y8aHHs, 6a3a/1bmosi 80/10KHA, MKAHUHA, dehopmayis, nepensiemeHHsi,
HABAHMANCEHHSI.
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DEFINITION OF THE TIGHTNESS OF THE CORES AND WEFTS THREADS AT DESIGNING OF BASALT
FABRICS

In article the important role is shown at design set working properties of materials, the object and research methods is chosen at
designing of fabrics from basalt fibres.

The analysis of the problems arising at designing of properties of materials is resulted, proceeding from dependence definition
between pressure and deformation of basalt threads.

According to the work purpose connection between structural parametres of a complex thread from a basalt fibre and the
operational properties of fabrics made of it is established.

During the decision of the task of designing of a basalt fabric with the set properties the fact was considered that in the course of a
bend of threads their configuration changes, and movings of threads of a basis and a duck in the course of fabric formation become
proportional to length of their overlapping fabrics and geometrical density.

The received model allows to define a tightness of system of threads depending on: forms of an interlacing, linear density of an
initial yarn, explosive yarn lengthenings, explosive loadings also allows to predict operational properties of a basalt fabric.

Keywords: properties, forecasting, basalt fibres, a fabric, deformation, interlacings, loading.

Beryn

[IpoexTyBaHHA BIACTHBOCTEH TEKCTWIIBHUX MaTepialiB € CKJIAQJHUM 0araToCTyIICeHEBHM TBOPYUM
mporecoM [1]. B cygyacHOMY cycHinbCTBI Bee OubIe yBard MPHUIUIAETHCS TKAHMHAM i3 0a3aIbTOBUX BOJOKOH, SIKi
MarTh crenudivai BiractTuBocti. CTBOpeHHs! yHiBepcalbHOI 0a3u Ui pO3pOOKM HOBHMX BHJIB TKaHHH 3 i€l
CHPOBHHH € aKTyaJbHHM.

O0’exTH Ta MeToaM aociaimkenHsi. (06 ’exmom NOCIIDKSHHS € NPOEKTYBaHHs 0a3aibTOBMX TKaHUH i3
3aJJaHUMH €KCILTyaTal[iiHUMHU BIIACTHBOCTSIMH.

Bupo6wu 3 6azanbroBoro BosokHa (BB) 3aiiMatoTh CBOIO Hilly B MepeiiKy TeKCTHIBHUX BHpoOiB. HalOinbm
AKTHBHO BUKOPHCTOBYIOTHCSI CEH/IBIU-TIAKETH 3 CYIIEP-TOHKOT0 0a3abTOBOrO BOJIOKHA ISl TEIUIO- Ta 3BYKOI30JIALLl,
BOJIOKHA JUIi apMyBaHHs OCTOHIB Ta TKAHMHU JUIsl TOIIMBY 3aXHUCHOTO ONATY JUIA Tpali NP BHCOKHX
TeMIIepaTypax.

Metoto poboTu OyJ0 BCTaHOBHTH 3B’S30K MIK CTPYKTYpHHMH IIapaMeTpaMH KOMIUICKCHOI HHUTKU 3
0a3aJbTOBOTO BOJIOKHA Ta SKCILTyaTAliHHAMH BIIACTUBOCTSIMH BHPOOIB 3 HEi.

IMocTanoBka 3aBaaHHfA. /11 BUpIMIEHHS MOCTaBIeHOI 3agadi Oynmu 3aldydeHi Cy4acHI TEXHOJIOTil,
30Kpema, OyB pO3pO0IIeHHI Bi3yalbHHIT MaKeT TKAHHHH, L0 TPOEKTYETHCA.

Pe3yabTaTu Ta iX 06roBopeHHs. 3aJISKHICTh MK HANPY)KEHHSM Ta Jie)OpMAIli€l0 B HUTKAX Ta TKAHUHAX
BKJIIOYAE Yac, TOMY IX MOXKHA BB)KAaTH B’ SI3KONPY>KHUMH.

Teopist cnagKoBOCTI B’SI3KONPYKHUX MarepialiB, sika 3aCHOBaHAa Ha MPWHIMII MO3MIIi, ONUCYE MPOIECH
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nedopmyBaHHSI.

B ocHoBI Teopii — JBi TinoTe3u: Npy»KHI CHJIM 3aJIeKaTh HE TIJIKH BiJl MUTTEBO OTPUMAaHKX 3CYBIB, aje i
Bil momnepenHix aedopmariid, sKi MalOTh THM MEHIIWH BIUIMB Ha HHUX, YMM OiJblIe 4acy MPOMIIO 3 MOMEHTY
nornepenHix aeopMalliii; BIUIMB OTPUMAHUX Yy Pi3HUH Yac nedopmariii ckinanaerses [1,2].

MaremaTn4Huii 3a1MC 3aJIEKHOCTI HANIPYT Bifl neopmalliii, 3aCHOBaHMX Ha LUX TiMOTE3aX, MA€E BULIIS]L:

60 = o(/E + IE [K(t-7)o(z)dT;
0

‘ (1
o(t) = Ee(t) — E j V(t-1) (1) d,
0

Ie 0 — Halpyra HUTKU;
& — BiJJHOCHA JiepopMallist HUTKH;
E — MoIynb PY»KHOCTI HUTKH;
K(t-1) i V(t-t) — QyHKIII BILIUBY; ¢— Yac CIOCTEPEIKEHHS; 7 — Yac MOMEPEIHBOTO Yacy CIIOCTEPEKECHHS.
Ha ocHoBi Metony [3] HaTsT HUTKU:
2 2
o =pi/si, 8="1"_g001r ¢ ®)
4
ne Pi — HaBaHTa)keHHS PO3PHBAJIBHOI MAIIIMHHU,
Si — mioma morepevHoro nepepizy HUTKH,
d — niameTp HUTKH;
T — niHiliHA TYCTUHA HUTKHY;
¢ — Koe(IillieHT, 10 3aJCKUTH BiJl BUILY BOJIOKHUCTOTO CKIIAIy.
[Ipn npoBeneHHI EKCIIEPUMEHTIB 4ac #;,t,t; — B inmepeani 0<t<0,5, a 4ac t, B — iHTepBam 0,5<t<].
OTpHMaHO CHCTEMY YOTHUPHOX PIBHSHB 13 YOTHPMa HEBIIOMHUMH.
B3aeM03B'130K G 1 € BH3HAYAETHCS 32 TOTIOMOTOI0 CHCTEMH PiBHSHB:
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I3 mpyroro i TPETHOrO PiBHIHHS CHCTEMH:
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Pimenns piBHSHP MPOBOMWINM TPW BUKOPUCTAaHHI cTaHmapTHOI iH(opMmariitHoi mporpamu. [Ipraomy
napaMeTp ¢ BU3HA4YaBCs YUCEIbHUMH METOJaMHu.

Ilpu BupilieHHi 3aBOaHHS MIOAO TMPOCKTYBaHHS 0a3ajJbTOBOI TKAHMHU 3 3aJaHHUMH BIACTUBOCTSMH
JIOBOJUTHCSL BpPaxoOBYBAaTH TOW (aKT, W0 B IpOIECi BUIMHY HHUTOK 3MIHIOEThCS ii KOH(QIrypamis, NnpHdoMy
nepeMillleHHs HUTOK OCHOBH i yTOKY mpu (HOpPMyBaHHI TKAHHHH CTalOTh CyMIpHI 3 JOBXXHHOIO TEPEKPUTTH 1X Y
TKaHUHI Ta il TeOMETPUYHOIO MITbHICTIO. [Ipy IboMyY cHOCTepiraeThCs HeMiHIHA 3aJIeKHICTh OUTBITNX TepeMillleHb
BiJl 30BHIIIHIX CHJ, X04a aedopMarii 3aNUMIafoTECS MaTUMHU. Y 3B'S3KY 3 OUM P BaXKIMBHUX UL TIPAKTHKH
0COOIMBOCTEH OBOKEHHS HUTOK 1 MOXKIIMBHX (POPM IXHBOTO pO3TalTyBaHHS B TKAaHWHI HE MOXKe OyTH BHBUCHHM
3a JIOTIOMOTOI0 3BUYaiHOT JTiHiHOT Teopii Buruny[4]. ledopmaliisi HUTKU B Iepepisi XapaKkTepU3y€eThCs BUTHHOM Y
Ta KyTOM IIOBOPOTY ¢. BmimB cui, mo mepepisyioTs, ) Ha NMPOTMHM HUTOK He3HauHi. ToMmy 3 IOCTaTHBOIO
TOYHICTIO MOYKHA TIPUIHSATH, 10 TIPH MONEPEYHOMY BUTHHI KPUBU3HA MPYIKHOT JIHIT 3aJI€)KNUTh TUILKHU Bill BETMYHMHA
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3THHANBHOTO MOMEHTY M, i TBepaocTi El, [5].
PiBHSIHHSI HUTKH TTiCIIsl IHTETpyBaHHsI Oy/ie MaTH BUJ:
.. M(x
y:J‘de‘ Ldx+C1x+C2~ @)
El
Ha puc.1 mpexacraBiena reoMeTpudHa MoJielb OyJOBH TKaHWHH B3JI0BX HUTKU 3 NPHKIATHUMH 10 HUTKH

CcujiaMi Ta MOMCHTaMH.

HHTEA YTORY

HHTKA OCHOBH

Puc. 1. FeOMeTpn'{Ha MOae/Ib 6yl]0BPI TKAaHUHH MOJTOTHAHOI'O NMepenjeTeHHs

3rigHo 3 3aBAaHHAM OCHOBHE MU(epeHIliaTbHe PIBHSIHHS BUTUHY HUTKH:

Fyx, —Nyxl—EOJOx3 +M, =0, (8)
ne E,— Moaysb npy)HOCTI HUTKH ocHOBH, MITa; J, — MomeHT iHepuii nepepisy Hutku ocrosu, H; Fj —
HATSAT HUTOK OCHOBH IIPH 3alpaBierHi, H.

F
0= ) ®
Cosp
ne [ — KyT Haxuty BiceBOi JiHii OCHOBH 710 BEPTHKAILHOI JIiHiT pyXy TKAHUHHU,
dy+d,
p =arctg| — |» (10)
2Jy
100
Jy=—m:- (11)
P,
Y
ne P, — wineHicTs TKaHMHM 110 yTOKY B 30Hi (OPMyBAHHS, HUTKA/IM.

y
[Ticnst BU3HAYEHHS] BU3HAYEHHS BHUTHWHY XBHJI HHUTOK YTOKY Ta OCHOBH, OyJO 3HAiIIEHO BHCOTY XBHJII
BUTHHY HUTOK B TKaHHHI.
OCHOBHOIO 3a/1a4eto poOOTH OYII0 BU3HAUCHHS HATATY OCHOBHUX Ta YTOKOBHX HUTOK B TKaHWHI. Buxomsan
3 TOrO, IO TOJIOBHOIO XapaKTEPUCTHKOO, sSKa BH3HAYAE EKCILTyaTawliifHi BIACTUBOCTI TKAHMHU € BHCOTAa BUTHHY
HUTOK OCHOBH Ta YTOKY, IICJIsl IIEPETBOPEHb OTPHMAHO KIiHIEBE PIBHSHHS HATATYy OCHOBHHX T4 YTOKOBHX N,

HUTOK TKaHUHHU [6].
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Bupimyemo 3anauy i cunoBux (GaxTopis. 3Ha4eHHS MOMEHTY BH3HAYA€MO NPAKTHYHUM IIUIIXOM UL
JaHoi mpsbki. [l1s1 OCHOBHUX Ta YTOKOBHX HUTOK HATATH BU3HAYAIOTHCA 32 (HOPMYIIaMH,

FoJ,x, —E I, + M,
%, (13)

0—
No_

-q-d, -/(cos? 5, +bz))/e’z"”f'x~sin¢)21(cos¢72] +1).

N =(

ym

(14)

BucHoBku

Takum YMHOM, JaHa MOJETb JO3BOJSIE BU3HAYUTH HATIT CHUCTEMH HUTOK B 3aJIeXKHOCTI Bim:dopmu
nepervieTeHb, JIHIHHOT TYCTHHM BHXIJHOT TPSKi, PO3PUBAIBHOTO TOAOBXKEHHS MPSXKi, PO3PHBAIBLHOTO
HAaBaHTAXKCHHI Ta BU3HAYUTHU €KCIUTyaTalliliHi BIaCTUBOCTI 0a3aJIbTOBOI TKAHUHH.
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XMeNpbHULBKHI HAl[lOHAIBHUH YHIBEPCUTET

PO3POBKA ITPOT'PAMHOI'O MOAYJIA “VISHIVANKA” 1151 3AITOBHEHHSA
JOBIJIBHOI JIJISHKHW OPHAMEHTY BUHINBKHU ITIOABIMHUMUAU
XPECTOIIOAIBHUMMU EJIEMEHTAMMU I CTBOPEHHS IIKBM

IIpedcmasseHo anpobayiio po3pobsaeHo2o npoepamHozo modyas “Vishivanka” 045 3anoeHeHHs1 nodeiliHuUMU
Xpecmonodi6HuMu esnemeHmamu 008L1bHOI OiNSTHKU OpHAMeHMmMy [ CMBOpeHHS Nnpozpamu Kepye8aHHs BUWUBA/NIbHOI
MAWUHOIO.

Karuosi caosa: nodsiiinuii xpecmonodi6Hull enemerm, npozpamuuii modyaws “Vishivanka”, npoepama kepysaHHs
BUWUBANLHOK MAWUHO.

[LA. ZASORNOVA, A.S. ZASORNOV
Khmelnytsky National University

DEVELOPMENT PROGRAM MODULE “VISHIVANKA” TO FILL ANY AREA ORNAMENT EMBROIDERY
DUAL CRUCIATE ITEMS, AND CREATING MPEM

The program management Embroidery machines using software module "VISHIVANKA" for finishing garments with ornaments of
embroidery. Based on the results of expert evaluation determined that the social impact of the implementation of research results is to
improve the quality finish garments embroidery ornaments, made with double cruciform elements by 15.3 % compared with the existing
method of manufacturing embroidery cruciform elements. Approbation received PMEM and SM "VISHIVANKA" conducted in an industrial
environment "Podlesovskyy Dmitry Serhiyovych", Khmelnytsky.

Keywords: double cruciform element software module "Vishivanka", a program to manage embroidery machine.

Beryn

B ocraHHI poku B JIETKiif MPOMHCIOBOCTI YKpaiHU IIUPOKO BUKOPHCTOBYIOTh CHCTEMU aBTOMAaTH30BAaHOTO
npoektyBaHHs (CAIIP), sx HaiiOinem nporpecuBHy (opmy opranizanii npouecy. Ha mymxy nmocmigaukis [1, 2]
e(eKTUBHE BUpIIIEHHS 337a4, HAlpaBICHHX Ha YIOCKOHAJICHHS IPOIeCY IPOEKTYBAaHHS O[Ty, MOXIJINBE 3
JIOTIOMOT'0I0 CyYaCHUX KOMI'IOTEPHUX TEXHOJIOTIH 1 BIIIOBITHUX MTPOTPaMHHX MIPOIYKTIB.

3a momomororo cydacHuX CAIIP MOXIIMBO BHKOHYBATH yCi €Taly MPOCKTYBaHHS IIBEHHUX BHPOOIB. Sk
mokasye aHaii3 [3], mpoiec MpoeKTyBaHHS MOXIINBO 3IHCHIOBATH Ha ruiommHi 2D npoexryBaHHS Ta B mpocTopi 3D
MPOEKTYBAHHS.

Jo mepmoro MeTomy NpOEKTYBaHHS OJATY BIJHOCATH METOIAMKM IOOYZOBH JeKal 3a JOIOMOIOIO
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