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KwuiBchkuit HalioHATEHUH YHIBEPCUTET TEXHOJIOTIN Ta U3aiHy

BUBYEHHA ITPOLHECY OJHOBICHOI'O PO3TAIL'Y
TPUKOTAKY INEPEIVIETEHHS JIACTHUK PI3BHUX PAIIOPTIB

Mema. Buguenns npoyecy 0eqopmyeants mpuKomaxicy 1acmuyHux nepenjiemets, wo 8i00yeacmocsl
BHACTIOOK NPUKIAOAHHS POZMAZYIOUUX 3YCULbL Y HANPAMKY HemenlbHUX psoi.

Memoou docriorcens. Y xo00i pobomu UKOPUCMAHO MemMOOU MeOPemuYHo20 anaaizy, homoxkamepa,
PO3MAICHA pamKa, npoepamue 3abe3neuenus Microsoft Excel ma Autodesk AutoCAD.

Pesynomamu oocnioicenn. /{11 6ucomoenenHs 3paskié mMpUKOMAdiCy JNACMUYHUX NepeniemeHd
suxopucmano niockoganzosy mawuny I[IBPK 10-e0 xnacy. [Jocnioui 3pasku mpukomaxcy eupooOiieHo
nepeniemenusam aacmux 3 panopmom I1x1, 2x2, 3x3, 4x4, 5x5 ma 6x6 3 bamoOykoeoi npsaici AiHitiHOT 2ycmuHU
29x2 mexc, 8o6HAHOI npsici — 32x2 mekc, Hanie8oGHAHOI npsxci - 31x2 mexc ma NoaiaKpUIOHIMPULLHOL
npsiici — 32x2 mexc. [[ns 30iticnentss 00HOBICHO20 po3ms2y 3PA3Ki8 MPUKOMAANCY 830084C JIHII NemeabHUux
PpA0i6 3aCMOCO8AHO  PO3MAXCHY pamky. 1licis 3aKpinienHs NpoOmuniedcHuUx KiHyie 3paska Ha 2014acmill
2apHiMypi mpumayie pamxu GIOCMAHb MIXHC HUMU NOCMYNO80 30invuiysanacs 3 inmepgaiom 20mm. Ha
KOJICHOMY emani po3mscy 6UKOHY8ALOCh (QOMO3UOMKA 3PA3KI6 pa3oM I3 KallOpysaibHOW AIHIUKOIO.
Domoepaghiuni 3006pasicennsi 3paskie IMnopmosano y npoepamue cepedosuue Autodesk AutoCAD. Ilicns
Kaniopy8anHs OJisl KOXCHO20 CIAHY PO3MAZY 3pA3KA BUSHAYEHO MAKI NOKA3HUKU K. CEPeOHE 3HAYEeHHS WUPUHU
PAnopmy, cepeore 3HAUEHHs WUPUHU ONYKI0L YACMUHU PANOPMY, d MAKONC 8UOUMOT OLIAHKU 1020 Y8IeHYMOT
yacmunu. J{oCaiodncents NOKA3AN0, Wo HA Nepuiux emanax po3msey 8i00yeacmvcs 63AEMHULL 3CY8 OLIAHOK
PaAnopmy, wWo HAAeHCAmMb PISHUM WAPaAM MPUKOMAdNCY Ma 3MEHUEHHS 3aKPYYy8aHOCMI OLIAHOK 21doi.
Hooanvwe npukiadoanns 3ycunis posmsazy Npuzeooums 00 Oilbi PIBHOMIPHO20 Oedopmy8aHHs
00CTIOANCYBAHUX CIMPYKIMYPHUX YACTUH PANOPMY.

Haykoea nosusna. ExcnepumenmanbHO 8USHAYEHO XAPAKMED 3MIHU 2EOMEeMPUHUX XAPAKMEPUCUK
MPUKOMANCY TACMUYHUX Nepeniemetb PI3HUX PANOpmie, 8U20MOGIEHUX 3 PIZHUX 8UOI8 CUPOBUHU.

Ilpakmuune 3nauenns. Ompumani y X00i OOCTHIONCEHHS XAPAKMEPUCIUKU MPUKOMAIICY
BUKOPUCMAHO OISt (POpMYB8aHHs 6a3u OaHUX, HeoOXIOHOI 0751 N0OYO08U MPUSUMIDHUX MOOEell MPUKOMANCY
nepenyiements 1acmuk 3 6amOyKo8ol, 608HAHOI, HANIBEOBHAHOIL, MA NOMIAKPUIOHIMPULLHOL NPAXACI.

Knrouoei cnosa: mpuxomaosic 1acmuyHux nepeniiemers, 0epopmayis 00HOBICHO20 po3mA2y, HUMKA.

Beryn. CTpykTypa TPUKOTaXYy SIK TOMOJIOTTYHOTO YTBOPEHHS 3 HUTOK 3a0e3neuye MupoKuit
CIIEKTp TEXHOJIOTIYHUX Ta KOHCTPYKTUBHUX MOXKJIMBOCTEN HaJaHHA (PYHKIIOHAJIBHUX BIACTUBOCTEH
MOJIOTHAM Ta BHUpoOaM MOOyTOBOTO, CHOPTUBHOTO Ta IHIIOTO CIEMIAIbHOTO TPU3HAYCHHS.
['010BHOIO MPUYMHOIO TOMYJISPHOCTI TPUKOTAXKY € MOTO €IaCTUYHICTh Ta (POPMOCTIHKICTH, SKi B
3HAYHIN Mipl BU3HAYAIOTHCS CTPYKTYPOIO MEPEIUICTeHb, BUJIOM CHPOBUHH, MTapaMETPaMH PEKUMIB
B’sI3aHHS, 1[0 PO3IIUPIOE MOXKIMBOCTI BUOOPY AM3aHHEPCHKHUX PIIICHb.

Po3Tsr TPUKOTaXXHOTO MOJIOTHA BU3HAYAETHCS 3MIHOIO 1OT0 PO3MIpiB i Ii€I0 NPUKIIaIEHOTO
HaBaHTAXEHHA. Y TPOIIECI PO3TATY BiIOYBAIOTHCS 3MIHU T€OMETPIi MOBEPXHI TPUKOTAXKY, IPUIOMY
XapakTep Mepepo3NnoAily BOJOKHUCTOIO MaTepialy HUTOK B CTPYKTYpi MOJIOTHA MPOSBISETHCS IM0-
pi3HOMY Uil pi3HUX BHJIB CHPOBHHH Ta KIJIBKOCTI METENb y pPAamopTi KyJIPHOTO TPUKOTAXKY
JACTUYHUX TEPETIICTCHb.

IMocranoBka 3aBaaHHsA. OmHC CTPYKTypH TPHKOTQXY B YMOBHO-PIBHOBRXHOMY Ta
nedhopmMoBaHoMy cTaHi po3risiHyTo y pobotax O.1. Kobnsaxora, O.C. [Janigosuua, I.1. Ilanosa, JI.O.
Kynpsina. OgHak TeopeTH4H1 MOCTIDKEHHS MUHYJIOTO CTOpiuusi Ounbiie Oynu CrpsMOBaHI Ha
BUBYCHHS I'PAaHUYHUX MEXaHIYHUX HABAHTAXKEHb, H)K HA YMOBH 30€peXeHHS BITUyTTSI KOM(POPTY
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11T yac ekcrutyaraiii BupoOy. Pobora [2] npucBsueHa BUBYEHHIO BUMOT JI0 CIOPTUBHOTO TPUKOTAKY
3 TOYKH 30pY 3a0€3MeUeHHs PO3TSHKHOCTI Ha OKPEMHX JIJITHKaX TUIa MM 9ac BUKOHAHHS TIEBHUX
PYXiB Ta BIAMOBIAHOCTI TPUKOTAKHUX TOJOTEH 3 €JIaCTaHOM 3aJaHuM BuUMoram. [lapamerpu
B’sI3aHHS BIUIMBAIOTH K HA TIOBHY AehOpMAIlii0 TPUKOTAXKY 3 BMICTOM €JaCTOMEPHUX HHUTOK, TaK 1
Ha 11 yactuHM [3]. MexaHiuHI BJIACTMBOCTI TPUKOTAXy 3aJeKaTh BiJ TITMOMHHM KyJipyBaHHS Ta
JHIIHHOT T'YyCTHHHM HUTOK. YuM OinbliIe 4YacTKa MIBUAKOOOOPOTHOT Ta MOBUIEHOOOOPOTHOI CKIIaJJOBUX
y TOBHIN nedopmanii TPUKOTaXy, TUM Kpallle BUpIO 3 Takoro marepiaiy 30epirae cBoi JiHiiHI
pO3MipH Ta HaJaHy B mpolieci BUrOTOBiIeHHS (opmy [3]. ns cnopTUBHUX BHPOOIB MPHIIETIIOTO
CHWIyeTy II¢ TepHIoyeproBuid (Qakrop, Ha SKUW MOTPIOHO HaAWOIIbIIE 3BEpTATH yBard NpH
MPOCKTYBaHHI. 3aluIIKoBa AedopMarlisi, HaBNakW, MPU3BOIUTH JO IIBHAKOI 3MIHM PO3MIpiB Ta
nicyBanHs ¢opMu BUpOOy B TpOIECi €KCIUTyaTallii, Mo 3HUXKYE SKICTh OE3IIOBHUX CIIOPTUBHUX
BUpOOiB. [loKa3HMKK 3aKpy4dyBaHOCTI Ta PO3TSHKHOCTI TPUKOTAXKY JIACTUYHUX TMEPEIUICTCHb
po3TIsIHYTO y poboTax [4, 5]. YV pob6oTi [6] po3rasHyTO 3MiHHM OyA0BU Ta BIACTHBOCTEH JTAaCTUYHUX
NepervieTeHb MPH Pi3HUX KOMOIHAISIX PO3CTAHOBKM ToOJIOK. JIOCHIDKEHHS 3MiHM IapaMeTpiB
TPUKOTAKHOTO IOJIOTHA MPH PI3HUX CTYNEHIX PO3TATY PO3IIISIHYTO B poOoTi [7]. JIacTH4HI OJOTHA
IIPU TIEBHOMY PO3Ts31 30UIbIIYIOTH CBOIO HIMPHUHY, aJie IIe He MPU3BOAUTH A0 3MEHIIEHHS JOBXHUHU
MOJIOTHA TIPH HU3BKHX OJHOBICHUX HaBaHTaXEHHsAX [7]. BuBueHHs 3MiH, AKi BiIOyBalOThCS Y
CTPYKTYpl TPUKOTaXy B Tiporeci aedopMyBaHHs HaOyBa€ OCOOJMBOTO 3HAYEHHS Y KOHTEKCTI
CTBOPEHHSI TPUBUMIPHUX MOJIENICH, MPUIATHUAX JUII BUKOPUCTAHHS Y BIpTyaJbHHX EKCIIEPHMEHTAaX
[8, 9]. B 3a1eXHOCTI BiJl METH Ta XapaKTepy 3alNIAHOBAHUX YHCEIIbHUX €KCIIEPUMEHTIB MOXKYTh OyTH
oOpaHi anropuTMHu MOOYyIOBH ME30MOJIENEeH TPUKOTaXy (MOACNCH 3 JeTali3alli€el0 CTPYKTYpPH Ha
piBHI HUTOK, 200 HaBITh BOJIOKOH), AITOPUTMU CTBOPEHHS MAaKpOMOJIEJIEH, A€ TPHUKOTAX IMOJAETHCS
y BUIIAAL TBEPAOTUIBHOI HPOCTOPOBOi OOOJOHKH, ab0 OaraTopiBHEBOIO IPOEKTYBAHHSA, SKe
nepeadayae BUKOPUCTAHHS MOJIENIeH Me30- Ta MaKpOPiBHS Ha Pi3HHUX eTanax npoektyBaHHs [9, 12].
JlacTruHe neperuieTeHHs (JaCTHK) € MTOABIMHUM NEPEIJICTCHHSM, Y IKOMY 3 000X CTOPiH BiJIIOBIIHO
JI0 PamopTy YepryrThCs JIMIBOBI Ta BHBOPITHI CTOBMYHMKH. Take MEPEIUIETCHHS BUPOOJAIOTH 3
pI3HUM TIOETHAHHSAM JIMIILOBUX Ta BHUBOPITHUX TMETEIbHUX CTOBIYUKIB, SKEl 3aJeKHUTh BIJl
PO3MIIIEHHS] pOOOYMX TOJIOK B OKpeMHX ToJiedHHIiX. Lle 3abesneuye MOXIMBICTH OTPUMaHHS
PI3HOMAaHITHUX XYJ0XKHIX €EKTIB Ta HEOOXIJHUX CITOKUBHUX XapaKTEPUCTUK Tpukotaxy [10, 11].

[opiBHSHO 3 TTAIIO JTACTHK M€ MiJBUIIEHY PO3TSXKHICTD MO IUPHHI (B3OBXK NETEIHLHOTO
pany). Came ToMy HOTO peKOMEHIYIOTh BUKOPUCTOBYBATH B TUX BUPOOax, 110 MOBUHHI MaTH O1IbIIy
PO3TSDKHICTD 32 IIMPUHOIO 1 MEHIITY 32 IOBXXHMHOIO. TPUKOTaXHI BUPOOU CITIOPTUBHOTO MPU3HAUCHHS
MOBMHHI BUTPUMYBATH B MPOILECI €KCIUTyaTallil BeJUKY KIIbKICTh PI3HOMAHITHUX HABaHTAXCHb,
3a0e3nedyBaT TepMO(]i310J0TIYHUHN Ta TAKTHIHHUN KOM(OPT, He 0OMEXKYBATH PyXH JOauHU. [[1s
BUTOTOBJICHHSI CIIOPTHBHOTO TPHKOTAXy BHKOPHCTOBYIOTH Pi3HI BUIM CHPOBUHH. BUKOpHCTaHHS
BHUCOKOPO3TSDKHHUX €JIACTOMEPHUX HHUTOK TPU BUTOTOBJICHHI CHOPTHBHOTO TPUKOTaXy 3a0e3medye
BHCOKY IIPY’KHICTH Ta IMiJIBUIIY€ KOMIPECIHHI BIIACTUBOCTI MaTepialiB. 3 1HIIOTO OOKY, IMiABUIICHI
MMOKAa3HUKH PO3TSHDKHOCTI 0e3 3aifBoi KoMIipecii MOXyTh OyTH HajaHi MaTepiajiaMm 3a paxyHOK
BUKOPUCTaHHS JIACTUYHUX MEpPEIUIeTeHb, ajleé Y BUPOOHUYMX YMOBax JedopMalliifHi BIaCTUBOCTI
TaKMX MarepiayiB 37AeOUbIIOr0 OILIHIOIThL Ha MiJICTaBl MPOQECIitHOrO MOCBIAY JIIOIUHU-
NPOEKTYBaJbHUKA. 3 METOI0 OTPUMAaHHSA JaHUX [UIS MOJICNIOBaHHS  (DiI3MKO-MEXaHIYHUX
BJIACTUBOCTEH TPHUKOTAXy JACTUYHHUX TMEPEIUIETCHb Yy CEpeAOBUINl CYYaCHUX MPOTrPaMHO-
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AQHATITUYHUX KOMIUICKCIB, HEOOXITHO BHUBUHUTH XapaKTep IEPEpO3MOAUTy HUTKA Y TPHUKOTaXI
JACTUYHUX TEpeIieTeHh PI3HUX parnopTiB 3 0aMOyKOBOi, HaIiBBOBHSHOI, BOBHSHOI Ta
nomakpuioHiTpuiabHOT (ITAH) nipsik y mporieci 0JHOBICHOTO PO3TATHEHHS B3/IOBXK JIiHIT TETEILHOTO
panay.

Pe3yabTaTH gocaigxkeHb. Y Xoi gociipkeHHs Ha tuiockodanrosiit mammui [IBPK 10-ro
KJIaCy BHPOOJICHO 3pa3Ku TPUKOTAXKY MEPETUIETEHHS JTIaCTUK 3 pamoptoM 1x1, 2x2, 3x3, 4x4, 5x5 ta
6x6. Y SKOCTI CHPOBUHU BUKOPUCTaHO OaMOYKOBOBY MpsDKy JiHIHHOI rycTHHH 29X2 Tekc,
HaMIBBOBHSHY NpPsOKY - 31X2 Tekc, BOBHSHY Ta MOJIaKpUJIOHITPWIBHY NpspKy — 32Xx2 mexc. Ha
MepIIOMY €Talll TOCIIHKeHHsI BU3BHAYEHO MapaMeTpu CTPYKTYPH TPUKOTAXY 3a CTaHIapTH30BAHOIO
METOJIMKOIO0, 3HAUEHHS IIMPUHU Ta TOBIIMHU KOXKHOTO 3pa3ka B pPIBHOBaXHOMY craHi. Jlis
MPOBEACHHS EKCIIEPUMEHTY OOpaHO pO3TSKHY pamKy (puc.l) 11 BU3HAUEHHsI S5-TH €TaIliB
OJTHOBICHOTO PO3TATHEHHS TPUKOTaxy. llepen mpoBeneHHsSM BHUMIpIB Ha BCIX 3pa3Kax IMO3HAYEHO
KOHTPOJIbHI TOUKH.

Puc. 1. Po3TsiakHa pamka

3pa3ku 3aKpiIUTIOBAIMCh Ha TpHUMayaX paMKd Ta IOCTYNOBO PO3TATYBAINCh B3JOBXK
METEeBLHOTO PsiAy 3 1HTEpBAIOM 2 cM. Y KOXHOMY 31 cra”iB po3rsary T1-TS5 BukonyBanach
¢dboTo3ioOMKa 3pa3KiB pa3oM 13 KaliOpyBasibHOW JiHINKOIO (puc.2) Ilepem po3TsaroMm yci 3pa3ku
¢dboTorpadyBaau B yMOBHO-PIBHOBKHOMY CTaHi, Ta IMiCJIs KOXKHOTO PO3TITY Ha BEIMYUHY +2 CM, 5
pasiB, 10 MaKCUMaJILHOTO PO3TATY +10 cMm.

N 1 e Bl il : ;
a) 0) 8) 2)
Puc. 2. ®oTtorpadivHi 300pakeHHs 3pa3KiB TPUKOTa:KY JacTuk 1+1 3 6améykoBoi (a), [IAH (6), HaniBBOBHSIHOT
(B) Ta BOBHAHOI (T) npsiki
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Otpumani dororpadivni 300pakeHHs 3pa3KiB KOKHOTO 3 5-Tu eTamiB aedopmariii po3Tsary
BiKamiOpoBaHo y porpamHomy cepenoBuiili AutoCAD. B 3amexHOCTI BiJl BIaCTUBOCTEH CUPOBUHHU
1 OCOOJIMBOCTEW MpOIeCy METICTBOPEHHS Y TPUKOTaXKI TEPEIUICTEHHS JIACTHK MOXYTh OyTH
MePEKOCH METETHPHUX CTOBITUYMKIB, HAXHJI IETEIHHUX PAIIB, @ TAKOXK PI3HUN HAXWJI OCTOBIB METENb Y
neTeNbHUX  cToBMUMKaX. OCKUTBKM CTaHJApTHI METOAMKH  JIOCHIPKCHHS T€OMETPUYHUX
XapaKTePUCTHK CTPYKTYpU TPUKOTAXKY HE mepeadadaroTh OTpUMaHHs Beiel iHhopmartii, HeoOXiaHOT
JUTsT IOOYZOBH MOJIENeH 3pasKiB y MPOrpaMHOMY CEpPEHOBHIII, Y XOHi JOCTIKEHHS MPUHHSATO
pIIICHHST BUKOPHUCTOBYBATH METOAMKY JOCHIDKCHHS T€OMETpii MOBEPXHI TPUKOTAXKY JTACTHUYHUX
MepeIUIeTeHb, ONucany y podorax [8,.13] 3 BU3HAUYCHHSIM TaKuX MapaMeTpPiB sIK: CEPEeIHI 3HAYCHHS
mupuan parnopty (Llp, mm), omykioi (C, MM) Ta BHAMMOI IIJITHKH YBITHYTO1 (S, MM) YacCTHHH
pamnopry, a TaKOX BIIHOCHE BUIOBXKEHHsI 3pa3ka (puc. 3).

e O
e ("\’
e =X
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Puc. 3. Illupuna panopTy Ta iioro CKJ1aJ0BUX YACTHH B YMOBHO-PiBHOBAKHOMY CTaHi, e
IIp - mupuHa panopty, C - mMIMPpUHA ONMYKJIOI JUISIHKH PAaNopTy, S — IIHPHHA NPOEKIii HA IUVIOIMHY NMO0JI0THA
YBIirHyTOI YaCTHHH PanopTy

[Ticna xanmiOpyBaHHS JJIi KOKHOTO CTaHy PO3TATY 3pa3ka BH3HAYCHO CEPEIHE 3HAUYCHHS
mupuan parnopty (Ip, mm), cepenne 3HaueHHS mupuHU omykioi (C, MM) Ta BUAMMOI JIJITHKA
YBITHYTOT (S, MM) YaCTUHU ParopTy, a TAKOXK BiTHOCHE BUJIOBXXECHHS 3pa3Ka.

Puc. 4. 3mina reomeTpii noBepXHi TPUKOTaKY MepelieTeHHs JacTUK 3+3 3 0aM0yKoBoOi CHPOBHHH Yy npoueci
PO3TATY B310B:K EeTeJbHOI0 PSILY
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Pesynbratu 1ocCiiKeHHs TOKa3alH, 10 MPU MOCTYIIOBOMY 3017bIIICHH] 3HAYE€HHS BIJTHOCHOT
nepopmanii Ha 20, 40, 60 Ta 80% BIAMOBIAHO, CIIOYATKY IIMPUHA OMYKJIOI YaCTUHU PaANoOpTy
3IMIIAETHCS HE3MIHHOIO, a BIJICTAaHh MK ONMYKJIMMH YaCTHHAMHU CYMDKHUX PamopTiB B3JAOBXK JIHIT
METENIBHOTO Py MOCTYHmoBO 30uIblIyeThecs. Ilpu 1boMy BHCOTa METENBHOTO Py Maike He
3MeHIIyeThes. [liarpaMu, o nokasyoTh Ipolec 3MiHU IUPUHH AUISTHOK panopTy C i s, Ta IUPUHA
panopty Lp (3HaueHHs 1O OcCi y, MM) AJIsi KOXKHOTO 31 cTaHiB po3rsary T1-TS (3HaueHHs MO Oci X)
HABEJEHO Ha pUC. 5.

Jns 3pa3kiB, IO 3HAXOMATHCS B YMOBHO-PIBHOBR)XHOMY CTaHi, 30UIBIICHHS KUJIBKOCTI
MeTeILHUX CTOBMYMKIB Y PamopTi HE 3aBXKIW MOB’s3aHE 31 30UIBIICHHSM 3HAYEHHS WOTO MUPUHHU
(p, Mmm). SKmio muprHa panopTy NEPETUIeTeHHS JaCTUK 2+2 MPaKTUYHO JJIS BCiX BUJIIB CHPOBUHH
MEPEBUILY€E 3HAUCHHS IIUPUHHU PANIOPTy MEperieTeHHs JacTuK 1+1, To A7 meperuieTeHHs JacTUK
3+3 BoHa Oy/ie MEHIIIOI0 BiJ aHAJIOTIYHOTO MOKAa3HWKA MEPETUICTCHHS JaCTHK 2+2 B MEKax OJHOTO
BUJYy CHPOBHHHU IS 3pa3KiB 3 0amOyka, BOBHHM Ta HaliBBOBHH, ajie OiiblIo0 i 3paskis 3 [TAH
npspki. Hupuna panopry nactuka 4+4 3 6aMOykoBOi Hpsiki OUIbIIA Bil IIUPUHU PAMIOPTY JIACTHKA
3+3, ase Bce 1€ MEHIIIA BiJ] aHAJIOTIYHOTO MOKAa3HUKA NeperuieTeHHs JacTuk 2+2. [lupuna panopty
neperuieTeHHst acTuk 4+4 3 ITAH mpspki € Ounbinoro Bij pamopty 2+2 Ta MEHIIOO BiJ IMIMPHUHU
panopty neperieTeHHs JacTUK 3+3. JlacTuku OLIBIIMX pamopriB, TaKUX K 5+5 Ta 6+6 ans BCixX
BUJIIB CHPOBUHHU XapaKTePU3YIOThCSA OUIBIIMMU TMOKa3HUKaMU IIUPUHU parnopty. lle MokHa
MOSICHUTH TUM, IO JyIs panopTiB 3+3 Ta 4+4 cuiu npy>XKHOCTI HUTKH, IO CIPHUSIOTh 3aKPYYyBaHOCTI
JUJISTHOK TJIaJll, € JOCTAaTHIMU ISl YTPUMaHHS iX y OUIBII HIIJIbHOMY TOJIOKEHHI. 31 301IBIICHHSIM
pamopTy YacTka IUX CKIAIOBUX Yy 3arajbHIA CTPYKTYpl BHYTPIIIHIX CHJ 3MEHIIYETHCSA, a Bara
BOJIOKHHCTOTO MaTepialy HUTKH, [0 MPHUITAJIA€ Ha KOXKHY JUISHKY ParnopTy Ta 3HAYCHHS MIUPUHH
panopry 3017IbIIy€ThCS.

3aBIsKU BPIBHOBAXKEHIM CTPYKTYp1 PO3TAT TPUKOTAXKY JACTUYHUX MEPETIETEHD 3 0JTHAKOBOIO
KUTBKICTIO JTUIIbOBUX Ta BUBOPITHHUX IETENb Y PAaNoOPTi MEperuieTeHHs BiJOyBaeThCsl 3 000X CTOPIH
onHakoBO. OTHAK HA MEPIINX eTanax po3TATYy 30UIbIICHHS IMUPUHU BIIOYBAETHCS 3a paXyHOK 3MIHH
B3aEMHOTO TIOJIOKCHHSI €JIEMEHTIB paropTy, IO HaJleXaTh PI3HUM IIapaM TPUKOTAXY, Jaii
B1I0YBa€ThCSA 3MEHIIEHHS 3aKpy4yBaHOCTI AUITHOK Tiaai. Y MeXaxX PO3TJISHYTUX HaBaHTAKCHb
MePEPO3NOIUTY HUTKH B TMETIAX HE BINOYBA€ThCA. AJDKE TaKHil MEPEepo3MOAUT 3 PO3MPSIMICHHIM
HUTKHA y TUTATUHHUX Ta TOJIKOBHX JyraxX IMETIi MOYMHAETHCS Ha CTAliIX PO3TATYy, OTU3BKHX 0
PO3pUBHUX, IO MPAaKTUYHO HE CIIOCTEPIraloThCs MiJ Yac eKCIuTyartarii BUPOOIB CIOPTHBHOTO
MPU3HAYCHHS.
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Nactrk 1+1, Wp, mm == - =Jlactuk 1+1, C, mp = == == [lacTuk 1+1, S, mm

Nactnk 2+2, Wp Nactuk 2+2, C, Mmm Nactuk 2+2, S, mm
Nactnk 3+3, Wp, mm = - =Jlactmr 3+3 C, mm = == flacThk 3+3, 5, mm
Nactuk, Wp, mm = « =flacTuk 4+4, C, MM = = JlacTuK 4+4, 5, mm
Nactuk 545, Wp, mm = « =acTuk5+5, C, mm == = JlacTUK 5+5, 5, mm
Nactuk 646, Wp, mm = + = NacTuk 646, C, mpm == == JlacTUK 6+6, 5, mm

Puc. 5. 30ibIIeHHS INMPHHY AiNSHOK PanopTy y npoueci po3Tary

BucHoBok: Y Xoai JOCHIDKEHHS TPOAHANI30BAHO XapaKTep 3MIHH TE€OMETPHYHUX
napaMeTpiB TPUKOTaXy MEPeryIeTeHHs JIACTHK PI3HUX pamnopTiB. BcraHoBieHO, mo y mpoueci
30inpIIeHHS WUpUHE Y Mexax Bix 0 mo 80% BigOyBaroTbCcs Taki 3MiHM TeOMeTpii MOBEpXHI
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TPUKOTAXY K 3MCHIICHHA KPUBU3HH IUIATUHHUX Ta TOJKOBUX AYI, 3MCHIICHHS BCIWYHWHU

B3a€EMHOI0 3aXOJy AUISHOK pamopTy, IO HajleXaTh PI3HUM IlapaM TPUKOTaXy Ta 3MEHIICHHS

3aKpy4YyBaHOCTI NUISHOK Tiami. [lepepo3nofin HUTKH MDK TOYKAaMH KOHTAKTy BiIOyBa€ThCs Ha

OUTBII MI3HIX CTAHIAX PO3TATY, SKI UIAHYETHCS BUBYUTH Y X011 MOJAIBIINX JOCIIKEHb. BusBieHo

HEPIBHOMIPHICTh NMEPEPO3MOALTY HUTKH TiJl 4YaC OJHOBICHOI ieopMartii po3TAry Mo MIMpHHI 3pazka
TPUKOTAXy B OKPEMHX KOHTPOJBHHUX TOYKaX. BCTaHOBIEHO, 110 Ha MEPIIUX eTanax po3Tsry

301IbIICHHS IIMPUHU BiIOYBAETHCS B OCHOBHOMY 3a PaxyHOK B3a€MHOTO 3CYBY JAUISHOK Pi3HUX
IapiB TPUKOTAXY, TOOTO BiOYBAa€THCS JIKBIJALlS 3aX01y METENIb BUBOPITHOTO IIapy 3a JIUIBOBI.

Ane mpu MNOAANBUIOMY TMPUKIAACHHI PO3TATYIOUMX 3yCHJIb 30UIbIIEHHS IIMPUHU PaANoOpTy

BiOyBaeTbcs piBHOMIpHO. [IpudyoMy uumM OimbIIMA po3MIp pamopry JacTHKa, TAM Ha OLIBII

pPaHHBOMY €Tarll PO3TATY PO3MOYNHAETHCS PIBHOMIPHE 301IBIIICHHS ITUPUHK OIMYKJIMX Ta BBITHYTHX

I[iJ'ISIHOK NEPCILVICTCHHS IJ1aAb K CKIIaJO0BUX MEPCIIIICTCHHS JTACTUK.
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Kuesckuil nayuonanvhulil ynugepcumem mexmono2uti u Ou3aina

Hene.

H3zyyenue npoyecca

Oepopmuposanus

mpuxkomaoica  1acmu4Hbvlx nepenﬂemeyuﬁ,

NPOUCX00AUe20 8 PEe3VTbIMAMe NPUNONCEHUS PACALUBAIOWUX YCUULL 8 HANPABTICHUU NeMENbHbIX PAO0E.
Memoowt uccneoosanuii. B xode pabomvi UCNONb308AHbL MEMOObl MEOPEMUYECKO20 AHANU3,
omokamepa, pacmsdicnas pamka, npoepammnoe obecneuenue Microsoft Excel u Autodesk AutoCAD.
Pe3ynvmamot uccnedosanuil. /[is uzeomosienus 00pazyos mpukomaxica 1acmudtbix nepeniemenull
ucnoavsosanace niaockoganeosas mawuna IIBPK 10-20 xnacca. Obpaszyvi mpuxomagica npouszsedeHvl
nepeniemenuem nacmuk ¢ panopmom IxI, 2x2, 3x3, 4x4, 5x5 u 6x6 uz 6ambdyKo6ol npsjicu NUHEUHOU

naomuocmu 29x2 mekc,

wepcmanou npsdcu  32x2  mexc,

nonywepcmanou npsixcu 31x2 mexc u
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Tonuaxpunonumpunvhvle npasxcu 32x2 mexc. [us ocywecmenenus 0OHOOCHO20 pACMANCEHUs 00pa3yos
MPUKOMANHCA 8006 JTUHUU NEMENbHbIX P08 UCNOIb308ANACy pacmsdicHas pamka. Tlocne 3axpennenus
NPOMUBONONIONCHBIX KOHYO08 00pa3ya Ha ueoIb4amotl 2apHumype oepicameiell pamMKU paccmosHue Mexcoy
HUMU NOCMENeHHO Y8eaudusanocy ¢ unmepganom 20mm. Ha xascoom smane pacmsagiceHusi 8bINOIHANACH
gomocvemra 06pazyos emecme ¢ Kaabposounou uxetikou. @omoepaguu 06pazyos UMnOpmMuposarvl 8
npoepammuyio cpedy Autodesk AutoCAD. Ilocne kanubposxu 01 Kaxco020 COCMOAHUS pacmsdicenus oopasya
onpedenieHbl maKue NOKa3amenu Kak: CpeoHee 3HAYEHUe WUPUHbL PANOpma, cpeoHee 3HAYeHUe WUPUHDL
BHINYKIOU YACTU PANOPMA, a MAKIICE BUOUMO20 YHACTKA e20 802Hymoll vacmu. Mccredosanue nokazano, ymo
Ha Nepebix dManax pacmsaicenus NPOUCXO0UM 63AUMHOE CMeujeHue Y4acmKko8 panopma, NpUHAONEHCauux
PA3HBIM CLOSIM MPUKOMAICA U YMEHbUIeHUEe CKPYYUBAEMOCIU YYACMKO8 2nadu. JlanvHetiuee npunojicenus
VCUNUA pACMANCEHUsL NPUBOOUM K 6o/iee PABGHOMEPHOMY 0epOPMUPOBAHUIO UCCIe0YeMbIX CIMPYKMYPHBIX
uyacmeti panopma.

Hayunana mnogusna. ODKCnepuMeHmMAanbHO oOnpeoeneH Xapakmep USMEHeHUs 2eoMempudecKux
Xapakmepucmux mpuKomaxica AACMUudHblX Nepenemenutl Pa3iudnblx pPanopmos, U320MOGHeHHbIX U3
PA3TUUHBIX BUOO8 CHIPHSL.

Ilpakmuueckoe 3nauenue. Ilonyuennvie 6 xode UCCIEO0B8AHUS XAPAKMEPUCMUKU MPUKOMANCA
UCNONBL308AHO Ol (hopMUPOBaHusi 6a3vl OAHHBIX, HEOOXOOUMOU Ot NOCMPOEHUS MPEXMEPHLIX Mooeell
MpUKomanxica  nepeniemeHuss — AACMUK ¢ OAMOYKOBOU,  WEPCMAHOU,  NOMYVULEPCTHAHOU, U
Tonuaxkpunonumpunvhvle npsicu.

Knioueswie cnoea: mpuxomasic 1acmudHbix nepeniemenuti, 0eqpopmayusi 0OHOOCHO20 PACMAICEHUS,
HUMb.

STUDY OF THE PROCESS OF STRECHING IN THE COURSEWISE DIRECTION OF
DIFFERENT KNITTING RIB STRUCTURES

YELINA T.V., HALAVSKA L.YE., PUKHOVA A.V., ROMANIUK V.P.
Kyiv National University of Technologies and Design

Purpose. Study of the process of deformation of rib knits, which occurs due to the application of tensile
forces in the course direction.

Methodology. During the study, methods of theoretical analysis, a camera, a stretching frame,
Microsoft Excel software and Autodesk AutoCAD were used.

Findings. For producing rib knit samples, a 10th class flat-bed knitting machine PVRK was used.
Samples of knitwear were made with repeatable unit patterns of I1x1, 2x2, 3x3, 4x4, 5x5 and 6x6 from bamboo
yarn of linear density 29x2 tex, woolen yarn 32x2 tex, half~-woolen yarn 31x2 tex and Polyacrylonitrile yarn
32x2 tex. To carry out uniaxial stretching of knitted fabric samples along the line of stitch rows, a stretching
frame was used. After fixing the opposite ends of the sample on the needle set of the frame holders, the distance
between them gradually increased with an interval of 20 mm. At each stage of stretching, the samples were
photographed together with a calibration ruler. Sample photos imported into Autodesk AutoCAD software.
After calibration, for each state of stretching of the sample, such characteristics were determined as: the
average value of the width of the repeatable unit pattern, the average value of the width of the convex part of
the pattern, as well as the visible section of its concave part. The study showed that at the first stages of
stretching, there is a mutual displacement of the sections of the pattern, belonging to different layers of
knitwear and a decrease in the twisting of the sections of the smooth surface. Further application of the tensile
force leads to a more uniform deformation of the investigated structural parts of the pattern.

Scientific novelty. The change in the geometric characteristics of rib knits with various repeatable
units patterns made from various types of raw materials is experimentally determined.

Practical value. The characteristics of knitwear, obtained in the course of the study, were used to form
a database necessary for the construction of three-dimensional models of rib knits with bamboo, woolen, semi-
woolen, and polyacrylonitrile yarns.

Keywords: knitted rib structures, tensile deformation, yarn.
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