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AHanus u coBepLIEHCTBOBaHUE METOAUKN OL,EHKN MPOYHOCTU HUTOYHbIX COeAUHEHUN
JeTaneu Bepxa obysu

H. H. Mpsnuk, B. [1. Bopo3Ha, Butebckmi rocynapCTBEHHbIV TEXHOIOMMYECKUV YHUBEPCUTET,
A. H. BypKkuH Pecriybnvka benapych

AHHoTaums. AKTyanbHoCTb. KauecTBo 06yBYM BO MHOTOM 3aBIUCUT OT LIENOT0 KOMM/IEKCA CBOWCTB, BAXHbIM NOKA3aTeNeM KOTOpbIX
CYMTAETCA NPOYHOCTb 00YBM. MPOYHOCTb 06YBM B OCHOBHOM 06YCNOBIEHA NPOYHOCTHIO €8 COBAUHEHUI (KNBEBbIX, HUTOUHbIX,
KNIBEHUTOUHbIX, CBAPHbIX 11 T. .). CTPYKTYPHbIA aHanu3 UCCNeNoBaHMiA SKCNyaTalMOHHbIX Ae(heKTOB 06YBM NOKa3biBaeT, YTo
15-20 % B0O3BPALLIEHHO 06yBU UMEeT [EeEeKTbl HUTOYHbIX COEAUHEHMI. HanbonbLUmMi NPOLEHT AeEKTOB NPUXOAUTCS Ha TaKue
MO3MLIN, Kak «PaspblB MaTEPWaNa 3araToBKy N0 CTPOYKE», <PaspblB BEPXHETD KaHTa», «CBANNBAHUE CTPOYKM C Kpast AETanu»,
«Pa3pbIB CTPOYKM». 3TO CBA3aHO C [IENCTBMEM psaa (aKTOpOB, MPOSIBAAIOLLMXCS BO BPEMS U3rQTOBNEHMS U SKCMayaTaunm, a
TaKXe CBOMCTBAMM COEMIMHAEMbIX MaTepUanos.

CoBpeMeHHast MeTOAMKA OLEHKM Ka4yeCTBa HUTOYHbIX COEMHEHNI HE YUUTbIBAET GaAKTOPbI, BO3HWKAIOLLME B MPOLECCE HOCKM
00YBW, 1 He OTPaXaET peanbHble YCIoBKS e€ akcnnyaraumn. CTaHaapTHas METOAMKA NPOYHOCTHbIX MCMbITAHWIA LIBOB NPW OfHO-
LIMKNIOBOM PACTSHKEHWUM HE NO3BONSIET OIHO3HAYHO NPOTrHO3MPOBATb HAAEXHOCTb COEANHEHMUS AETANEN 3ar0TOBKM Bepxa 06yBu
npw aKcnnyaTaumu. oatoMy npobneMa NoBbILWEHUS MPOYHOCTI M HAEXHOCT COBAMHEHNA 0BYBI OCTAETCS aKTyanbHOM, Tak
Kak pa3pblB COEAMHEHUI 9BASETCS OOHUM W3 OCHOBHbBIX AedeKToB 06yBK. TakuM 06pasoM, BO3HWKAET He0bX0AUMOCTb B UC-
CNenoBaHNv NPOYHOCTU HUTOUHBIX COBAMHEHMUIA N MATEPUANOB, MPUMEHSIEMbIX MPYU U3TOTOBNEHUN LUBOB, C LEMBIO BbIABEHNS
HEOCTaTKOB METOAMKM OLEHKM NPOYHOCTN HUTOUHBIX COEMIMHEHNI AeTanel Bepxa 06yBu v pa3paboTky pekoMeHaauni no eé
COBEPLLEHCTBOBAHUIO.

Llenb paboTbl SBNSETCS UCCNENOBAHNS NPOYHOCTU HUTOYHBIX COEAMHEHMA U MaTepyuanoB, NPUMEHSIEMbIX NPY U3rOTOBNEHUM
LLIBOB, C LIE/IbK0 BbISBNEHMS HELLOCTATKOB METOAMKM OLEHKM MPOYHOCTU HUTOUHBIX COBAMHEHWA fieTanein Bepxa 0byBu u pa3pa-
BOTKI PEKOMEHAAUMI N0 €€ COBEPLUEHCTBOBAHMIO.

MeToabl UCCNeNoBaHN — CTaHAApTHbIE METOAMKM UCTbITaHWA NpU UCCNEeoBaHUM GU3UKO-MEeXaHUYECKUX U NPOYHOCTHBIX
CBOWCTB MaTepumanos 419 Bepxa 00yBU U HUTOUYHbBIX COENHEHNI.

Pesynbrarbl paboTbl - JaHbl PEKOMEHALMM N0 YCTPAHEHMIO HELOCTATKOB CTaHAAPTM3MPOBAHHOMO METOAA OLEHKM NPOYHOCTH
HUTOYHbIX COEMMHEHWIA IeTanen Bepxa 0byBu.
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Analysis and improvement of the methodology of estimation of strength of threaded joints
of shoe upper parts

Natalia N. Pryanik, Vilia D. Borozna, Vitebsk State Technological University,
Alexander N. Burkin Republic of Belarus

Abstract. Relevance. The quality of footwear largely depends on a comprehensive set of properties, among which the strength
of footwear is a significant indicator. The footwear strength is primarily determined by the strength of its joints (adhesive,
thread-adhesive, welded, etc.). Structural analysis of studies on operational defects of footwear reveals that 15-20 % of
returned shoes exhibit defects in threaded joints. The largest percentage of defects falls on such positions as “tearing of the

workpiece material along the stitching’, “upper edge tearing’, “stitch detachment from part edges’, “stitching breakage". This
is due to various factors arising from manufacturing processes, operational stresses and material properties.
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Current methods for evaluating quality of threaded joints fail to account for dynamic wear factors or replicate real-world
operation conditions. The standard method of strength tests of seams under single-cycle stretching does cannot reliably
predict the operational durability of shoe upper joints. Therefore, the problem of improving the strength and reliability of the
joints of footwear remains relevant, since the rupture of joints is one of the main defects of footwear. Thus, there is a need to
study the strength of threaded joints and materials used in the manufacture of seams, in order to identify the shortcomings
of the methodology for assessing the strength of threaded joints in shoe upper parts and to propose improvements.

The purpose of the work: To investigate the strength of thread joints and materials used in the manufacture of seams,
identify the shortcomings of the methodology for assessing the strength of thread joints in shoe upper parts, and propose
recommendations for its improvement.

Methods of research: Standard test methods focused on the physical-mechanical and strength properties of materials for
shoe upper and threaded joints.

Results of the work: Recommendations to eliminate the shortcomings of the standardized method used to assess the

strength of threaded joints of shoe upper parts.

Keywords: footwear, shoe upper parts, threaded joints, strength, quality assessment.
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BeepneHue

Mpon3BoACTBO 06yBM - 3T0 Chepa BbICOKUX TEXHOMO-
ruit. KonnyecTBo NaTeHTOB, NONyYaeMblX BedyLLMMI pa3pa-
BoTYMKaMu 06YBY, HE CUIBHO OTCTAeT OT [APYruX BeayLLIyX
otpacneit. CTpemneHue COXpaHWUTb KOHKYpPEHTOCMocob-
HOCTb B YCNIOBMSIX MOCTOSIHHO PacTyLLMX TpeboBaHuil K 0by-
BU NO6YXAAeT NPON3BOAUTENEN UCKATb HOBbIE 3PrOHOMNY-
Hble MOoAXofbl W BHEAPSTb COBPEMEHHbIE TEXHOMOrMM Ha
KaXa0M aTane - 0T MPOeKTUPOBaHUA [0 BbiMycka roToBO
npoaykuwnu. (A.W. Kapacesa, 2020).

OnHako BOMPOCbI, CBA3aHHbIe C KaYeCTBOM MpOAYKLNM,
0CTalTCS aKTyasnbHbIMW N1 NPOU3BOAUTENEN 1 NOTpEbun-
Teneit 0byeu. KauecTBo 06yBi BO MHOIOM 3aBWUCHT OT Lie-
JIOr0 KOMM/eKca CBOWCTB, BaXHbIM NOKAa3aTeneM KaTopbix
CYUTAETCS NPOYHOCTb 06YBH. [IPOYHOCTL 06YBI B OCHOBHOM
06yC/IOBNIEHa MPOYHOCTbLIO e& COeNUHEHM (Kneesbix, Hu-
TOYHbIX, CBapHbIX U T. 1) (AT, ATosiH & A.P. OranHucsH, 2024).
CTPYKTYPHbIA aHanu3 MCCNefoBaHMi 3KCMNyaTaLWOHHbIX
fedeKToB 06yBu, NPOBEAEHHbIN B paboTtax (3.A. MuHacsH &
AT. Atogn, 2016; AA. 9koenesa & TM. bopucosa & 3.I. Mak-
cuHa, 2017), nokasbisaeT, 1o 15-20 % BO3BpaLLEHHOM 06yBH
nmeeT nedeKTbl HUTOUHbIX COeANHEHUIA. HanbonbLumii npo-
LIEHT AeEeKTOB NPUXOAMTCS Ha Takue Mo3nuu, Kak «pas-
PbIB MaTepnana 3aroToBK1 Mo CTPOYKE», «Pa3pbiB BEPXHE-
r0 KaHTa», «CBaNBaHNe CTPOYKM C Kpasi 1eTanu», «paspbls
CTPOYKM». 3TO CBA3AHO C [IeCTBMEM psifia GaKTopoB, Npo-
ABNAIOLLMXCS BO BPEMS M3rOTOBMEHWS W 3KCMnyaTauuy, a
TaKKe CO CBOMCTBAMM COEANHAEMbIX MaTEpPUanoB.

Bce BWObl BO3AEWCTBMIA HA HWUTOUYHBIE COEAMHEHMS
NOApPasaensoTcs Ha [Ba TUna: TEXHONOrMYECKUE M 3KC-
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nnyaTalMOHHble. B 3aBMCUMOCTM OT 3Tana NpoM3BOACTBA
BbIAENAOT (GaKTOPbl, BO3AENCTBYHLLME HA CTaAnM NpoeK-
TUPOBAHWS, CTA[NN U3rOTOBNEHUS U CTAAMM SKCNNyaTaLuu.
Bbigenstor cneaytolime $akTopbl, BAMSOLLME HA KauyeCTBO
LLIBA: CBOWCTBA CLUMBAEMbIX MaTepKasoB, CBONCTBA HUTOK,
CBOWCTBA LLIBA, TEXHUYECKME XapaKTepucTVKK 0bopynosa-
HUS, BO3AEIACTBME CTOMbI 11 OKPYXatoLLER cpefpl.

KayecTBO HUTOYHOrO COEAMHEHWS TakXe 3aBUCUT OT
(DU3NKO-MEXaHUYECKNX CBOWCTB HUTOK, COBAMHAEMbIX Ma-
TEpPManoB M TEXHONOTMYHOCTM HUTOYHOrO LWBa. CBOWCTBA
TEKCTUMbHbIX HUTOK 3aBMCST OT BWA@ MCNOMAb3YEeMOro AN
X NPOM3BOACTBA BOMIOKHA, CTPYKTYPbl HUTK, NapaMeTpoB
BOJIOKOH, COCTaBa Cbipbst 1 copta HuTelt (M.A. KanyrHa &
V1 H. Nepexesa, 2012).

Jlo 1970-x ronoB B 06YBHOW MPOMBIWEHHOCTY AR
cbopKkM 3aroToBOK Bepxa 06yBM WCMOMb30BANUChL Npe-
MMYLLIECTBEHHO  Xfon4YaTobyMaxHble HWTKW. OgHako C
Pa3BUTEM TEXHONOrMIA aCCOPTUMEHT HUTOK 3HAYMTENbHO
PacLUMPWUCS, BKMNOYMB CUHTETUYECKME MaTepuansbl, Takue
Kak KanpOHOBbIE, TaBCAHOBbIE W1 NONNMPONUIEHOBbIE HUT-
KW. 3T MaTepuanbl 061a4akoT NOBbILLIEHHON MPOYHOCTHIO,
YCTOAYMBOCTHIO K arpecCHBHBIM CPEAaM M U3HOCOCTOMKO-
CTbO.

Pan HayyHbIX MCCNeaoBaHuWii NoKasan, YTo NPOYHOCTb
HWTOYHbIX LLBOB 3aBMCUT OT MHOXECTBA (aKTOPOB, BKO-
yas TUN HUTOK, NapaMeTpbl LUBEAHBIX UMM, YaCTOTY CTPOUKM
1 TexHonormdeckue ycnosus coopku. Hanpumep, kanpoHo-
Bble HUTKI Ne 64/3 06napator 6oNee BbICOKOH MPOYHOCTHIO
M0 CPaBHEHMIO C XN10NYaToByMaXHbIMU, 0COBEHHO NpU 1C-
Nonb30BaHWM UMM MEHbLLIEro [1aMeTpa U ONTUManbHOI Ya-
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CTOTbI CTPOYKY (6-7 CTEXKOB Ha 1 cM). MonmMnponuneHoBbIe
HUTKW 0Ka3anncb Hanbonee yCToAYMBbIMI K BO3AENCTBUIO
KCNOT W LLIeN0Yeit, Y4To AeNaeT UX NpeanoyuTUTeNbHbIMU AN
cneuo6byBu, 3KCNAyaTUpPyeMOil B arpeCCHBHBIX YCIIOBUSX.

BaxHbIM acnekToM BASETCS BAMSHME TeMnepaTypbl 1
TPEHMS NpU WWTbe. HarpeBaHue UMbl 10 BbICOKMX TeMne-
patyp (0o 320 °C) MOXeT NPUBECTM K NOBPEXAEHMIO HUTOK
W MaTepuanoB, 0COHEHHO Nnpu paboTe C CUMHTETMYECKMMM
KOXami. Mcnonb3oBaHue MM ¢ POMBUYECKONM 3aTOYKO
MO3BONSET CHW3WTL TeMnepaTypy Harpeea W yMEeHbLIUTb
yCue NpoKona, YTo yAyyllaeT KauyecTBO LLBOB.

MapameTpbl TEXHONOMMYECKMX MPOLIECCOB, Takmx Kak
HaTSKEHWE HUTOK, PacCTOsHME Mex[ay CTPOYKaMU U LUn-
PWHa NPUMYCKa, TaKXe UrpaeT KNyeBsyo ponb. Hanpumep,
019 IBYXPSIHOMO HACTPOYHOTO LLBa ONTMMalbHas YacToTa
CTPOYKM COCTaBNsgeT 6-6,1 cTexka Ha 1 CM, @ HaTKEHUe
BEpXHel HuTkn — 5,0-5,5 H. 3T napameTpbl NO3BONSIOT NO-
BbICTb MPOYHOCTH LWBA B 2,14 pasa N0 CPaBHEHUKO C HOP-
MUPYEMbIMI 3HAYEHUAMN.

lccnemoBaHms Takxke NokasanW, 4TO Hanpaenexue
NPOKNafbIBaHMS CTPOYKM BAWSET Ha MNPOYHOCTL LUBOB.
LLIBbl, MPONOXEHHbIE MapannenbHo PaspblBatoLLeMy YCu-
nuo, 06nafaloT 6osee BbICOKOM MPOYHOCTHIO NO CpaBHe-
HUIO C AMaroHanbHbIMK. YKpenneHue LWBOB MexXnoaknaf-
KOil 1 TECbMOW 3HAYMTENIbHO NOBBILLIAET UX JONTOBEYHOCTD,
0CODBEHHO B 30HAX HAMBOMbLUMX HAMPSKEHWIA, TaKMX Kak
3a[IHUI LLIOB TONEHMNLL.

NmeeTcs pan 3apybexHbIX HayyHbIX NyBaMKaumiA, no-
CBALLEHHBIX WMCCNEA0BaHMI0 MPOYHOCTM HUTOYHBIX CO-
ennHeHnit (S. Borse et al., 2020; S.A. Ghani, 2011; Daniela
Barbulov-Popov & Nenad Cirkovic & Jovan Stepanovic,
2012; Chen, J.C. et al., 2014; B. Kordoghli, C. Kacem Saidene
& M. Cheikhrouhou, 2011; Bessem Kordoghli & Morched
Cheikhrouhou & Chiraz Kacem Saidene, 2009; F Harnagea
& A. lovan Dragomir & C. Secan, 2016). B 3apy6exHbIx 1c-
CNenoBaHNsax NOATBEPXAEHO, YTO MPOYHOCTD LLUIBA YBEM-
YMBaABTCS C POCTOM KOMWYECTBA CTEXKOB Ha CaHTUMETP,
npu 3TOM MaKcuManbHas MPOYHOCTb A0CTUraeTcs npu 5
cTexkax. HacTpouHble LLUBbI C YKpenieHueM umeroT bonee
BbICOKME MOKa3aTen NPOYHOCTM MO CPaBHEHWIO C OTKPbI-
TbIMI LLIBAMM.

HWTOUHbIE LLIBbI 06YBM MOABEPratoTcd MEXaHWYeCKM,
(GU3NKO-XUMUYECKUM W [pyrUM BOS[EWUCTBUSM B MpO-
Llecce MPOM3BOACTBA M 3KCMAyaTaLuu, YTO MpUBOAMT K
nx AedopMaumn 1 paspyLeHno. nsg OLEHKN UX NPOYHO-
¢t ucnonbaytot ctanpapt MOCT 9290-76 «06ysb. MeTopp!
Onpeaenexuss NPOYHOCTW HWTOYHBIX LLUBOB COEMMHEHNS

AeTanen Bepxa», KOTOPbIA MpeanonaraeT CraThyeckue
MCMbITaHUs Ha Pa3pbIiBHON MalunHe. CyLLecTBYOLLNA Me-
TOL UCCNEeA0BaHUs MPOYHOCTU HUTOUHBIX LLUIBOB UMEET PSf
HE[0CTaTKOB, KOTOPblE BAMSKOT Ha NPOLECC MPOBEAEHNS
WUCMbITaHWIA, BCNEACTBUE YEr0 NOAYYalTCs HEKOPPEKTHbIE
[aHHble. OOHUM U3 HUX IBNSETCS TO, YTO PacCTosHie 25 MM
MeX[y 3axuMami pa3pbiBHOM MalLnHbI PM-250 HeynobHo
[19 3aKpenneHns 06pasLoB 1 HabNaeHus 3a XapakTepoMm
pa3pyLLEHUS HUTOYHbIX LLIBOB.

Mpeanaraemble pa3mepbl 06pasLOB NPAKTUYECKM He-
BO3MOXHO BbIKPOWTb 3 BOMBLUMHCTBA KOHCTPYKLMIA 06ByBY,
a TaKxKe U3 psaa Apyrux BuaoB 06yBH, Takux Kak A0LLKOMb-
Hag, LLIKOIbHa, ManbyuKoBas, AeBuYbs U T. [i. B TOM cryyae,
eCNW LLOB NonaaaeT B 061aCTb KapkacHbIX AeTanen Bepxa
(3aAHMK, NOAHOCOK), HENOHATHO, Kakue NPOLeaypbl HYXHO
BbINONHATL. Ha pucyHke 1 M306paxeHbl MecTa, U3 KOTopbIX
HEBO3MOXHO BbIKPOWUTL 0BPa3Lbl YKasaHHOMo pasMepa.

B cTaHpapte ykasaHo, YTo NPOBOANTL UCMbITAHUS MOX-
HO KaK Ha roToBOW 06YBW, TaK W Ha 3aroToBKax BEPXa, a 310
He 0[IHO W TO Xe. 3aroToBKa Bepxa 06yBu nocne hopmMoBa-

6 (b)

PucyHok 1- lNpumepbl KOHCTPYKUW 0ByBY,
113 KOTOPbIX HEBO3MOXHO BbIKPOUTL 06pasLbl
and vicrnbitanysa no FOCT 9290-76
Figure 71— Examples of footwear construction
inappropriate for cutting out samples for testing
according to GOST 9290-76
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HWS W BNAXHO-TENNOBOV 06paboTki BymeT MMeTb ApYrylo
CTPYKTYpY KOMMAEKTYILUMX €& MaTepuanos, a CneaoBa-
TENbHO, 1 Apyrne GU3nKo-MexaHNYeckne CBOMCTBA. Takxe
COBCEM HEMOHATHO, M3 KaKIX CO0BpaXeHuit BbibpaHbl pas-
Mepbl HEMPOCTPOYEHHbIX 06pa3LOB (PUCYHOK 2).

B npouecce npoBeaeHus UCMbITaHWA BOSHUKAET KOH-
LieHTPaUMs HanpsKeHU Ha KPasix HUTOUHbBIX COBAMHEHNA,
BC/EACTBUE YEr0 NOSBNAETCS KPaeBOoy 3G dEKT, CBI3aHHbIN
C nonepeyHbIM COKpalleHeM 06pasua, YTo BAMSET Ha
[0CTOBEPHOCTb NOMYYaeMbIX KCNEPUMEHTaNbHbIX AaHHbIX
(pucyHok 2).

06pasLibl BbIPE3AIOT M3 TEX YYaCTKOB 3ar0TOBKM, KOTO-
Pble NOABEPratoTcs HaMboNbLLEMY HAaNMPSHXKEHMIO MPU HOCKE
0bysw. lpn aKcnayaTaumm oeTany Bepxa 0byBi 1 HUTOYHbIE
LLBbI MOABEPratdTCcy MHOTOKPATHbIM M3rMbaM W pacTsxe-
HuaM. OoHako B CTaHmapTe He npeaycMOTpeHa npoueaypa
LIMKNYECKMX UCMbITaHUI HUTOYHbIX LLIBOB, KOTOPAs Y4nTbI-
Bana bbl Bce GakTopbl, BO3HUKALOLLME NPY peanbHOl HOCKe

06yBM.

06pasupl HEO6X0AMMO BbIpE3aTb M3 Y4aCTKOB 06YBU
WM 3aroTOBKM C HauMeHbLLel KPUBM3HOW. M3 kaxmoro
yyaCTKa BbIPE3atT N0 0AHOMY 06pas3Ly. 370 NPaKTUYecKy
COEeNaTb OYeHb CNOXHO MPW MPELiaraeMblX CTaHOAPTOM
pa3mepax.

[IHY CTPOYKM, MMEKOLLIEN KPUBM3HY, NPeABApUTENbHO
NpOMepSAT HUTKOW. HUYero He ckasaHo o TOM, Kak pa3me-
LaTb B 3TOM Clyyae 06pa3ell N Kakyl BEAUYUHY HYXHO
bpaTb 3@ A/IMHY CTPOUKM: LIMPUHY 0bpa3ua - 40 MM nuin
BE/IMYMHY, 3aMEPEHHYH) HUTKOM.

Mpy NpoBEEeHMM UCMbITaHWA 0Bpa3el, 3aKPennakT B
3aXMMax Pa3pblBHOM MaLLMHbI TaK, YTO6bI NEpBas CTPOYKA
pacnonaranach NOCEPeaNHe MeXAy 3aXnMammu Pa3pbiBHOM
MalLVHbI 1 NapannenbHo rpaHaM 3axuMoB. Eciu cTpodka
KpMBOMMHeIHag, nocneaHee He Yoaétcs peann3osatb.

Moaknanky 1 MeXNOAKNAaKy B 3aX/Max He 3aKpenns-
H0T. 3HauMT, MEXNOAKNAAKY NPUOETCS OTPbIBATL OT HapyX-

TN
%

! L

MecTa KOHII@HTPALIIIT
HaNpAKeHHIT Opn
TIPOBEISHIH HCIBITAHMI
06pa3nos

6 (b)

1 1
Hampapnenne pacTsKeHI |x ' ' ' '
00pa3soB BO BpeMs
JICIIBITaHNA 00pa3LoB 4 0
@ e
-
25
— 5
B (c)

PuyicyHok 2 — ®opmbl 06pa3LoB A/15 UCTIbITaHUA HUTOYHbIX coeauHeHu no FTOCT 9290:

a — ¢popma obpasLia, BbIKDOEHHOIO 13 rOTOBOW 06yBU; 6 — BHELLHWI B 06pasLia B rpoLecce UCrbITaHns;
B — popMa HEMPOCTPOYEHHbIX 06Pa3oB
Figure 2 — Shapes of samples for testing threaded joints according to GOST 9290:

a — the shape of the sample cut out of finished shoes; b — the view of the sample in the process of testing;

¢ —the shape of unstitched samples
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HbIX AeTanei Bepxa.

Hapsgy C OTeYECTBEHHOW METOAMKOM OLEHKM CyLLe-
CTBYIOT aHanornyHble 3apybexHble MeTofbl OLEHKW Npoy-
HOCTW HUTOYHbIX LLIBOB B CTATUYECKWX YCnoBuax. B pabote
(AH. Bypku & H.B. Komnesa, 2005) nposenéH cpasHu-
TeNbHbIA aHanU3 0TEYECTBEHHbIX U 3apyBeXHbIX METOOUK
OLIGHKM MPOYHOCTI HUTOUHBIX COeaMHeHWi (dpaHLysckaq
NFG 52.020, yewickas Metoguka CSN 800110). Yewckue
(bpaHLy3CKMe METOOMKM CXOXW C OTEYECTBEHHbIMM, HO
0TNnYatoTcsl GopMoit 06pasLIoB U CNOCOBOM HarpyXXeHus.
Hanpumep, dpaHLysCKuit METoL UCMOMb3YeT «rpab»-Me-
TOM, @ YeLCKN — «CTpun». OOHaKO BCE 3TW MEeTOdbl He
MNO3BONSIOT MOMHOCTbHIO OLEHWTb 3KCMYyaTaLMOHHbIE CBOM-
CTBA LLBOB, Tak KAk OHM HE YYNTbIBAKOT MHOrOKPaTHbIe pac-
TArMBalOLLME 1 UCTVMPAIOLLIME Harpy3Ky, XapakTepHble ang
peasnbHbIX YCIOBUI HOCKMU.

B ycnosusx nocnenytoLlen akcniyataunnm B HUTOUHbIX
LLIBaX He BO3HMKAIOT NpefenbHble HAaNPSXKeHMS, MOCKONbKY
COABNMBAHWE CTOMbI 3aroTOBKON Bepxa 0ByBK HemonycTu-
MO N0 TpebOBaHMAM 3PrOHOMUYHOCTW. OIHAKO NPu 3KCNAY-
aTallm 0byBHbIE AETaNM 1 LLIBbI NOABEPratoTCs MHOMOKpaT-
HbIM M3TNOHbBIM W M3rMBHO-PACTArMBaoWIMM AedopMaLIMIM
MpY CPaBHUTENIbHO HEBLICOKOM YPOBHE HaMpPshKeHui no
CPaBHEHWIO C HANpSHXKEHUIMM, BO3HUKAIOLLMMY B MPOLIECCE
bopMoBaHMs. B peanbHbIX YCAOBKSX SKCMAyaTaLuu cnefy-
T Y4YUTbIBaTb 4 BO3MOXHOCTb MEXaHWYECKMX MOBPEexXae-
HUI eNHUYHBIX CTEXKOB, KOTOPblE TAKKE OTpULATENbHO
BNWSIOT HA HAEXHOCTb 06YBM.

MeTOoaMKa OLEHKN KaYecTBa HUTOYHBIX COBANHEHNA NO
[OCT 9290-76 «0byBb. MeToapl onpeaeneHus MPOYHOCTH
HUTOYHBIX LUBOB COEMMHEHMS [IeTaneil Bepxa» He Y4uTbl-
BaeT (akTopbl, BO3HMKAIOLIME B MPOLECCE HOCKW 06Yy-
BM, U HE OTPaXaeT peasbHble YCNOoBUS €€ 3KChayaTaLuu.
C Y4ETOM W3NOXKEHHbIX COOBpaxXeHuit CTaHaapTHas MeTo-
[VKa NPOYHOCTHBIX MCMbITaHWA LUBOB NPX OAHOLMKIOBOM
PACTSXKEHWUM He MO3BOASET OAHO3HAYHO MPOrHO3MPOBaTh
Ha&XHOCTb COBAMHEHMS IeTaNen 3aroToBku Bepxa 06yBM
npw akcnnyatauu. MoatoMy npobneMa NoBbILLIEHNS NPOY-
HOCTW W HaEXHOCTW COEAMHEHW 06YBM OCTAETCS aKTy-
albHOM, TaK KaK pPaspblB COBAMHEHWI SBNIETCS OQHUM U3
OCHOBHbIX 18 peKTOB 06YBY.

Takum 06pa30M, JaHHOE UCCNe0BaHNe HAaNPaBAEHO Ha
aHanu3 NpPoYHOCTM HATOYHbIX COBAMHEHWA N MaTepnanos,
MPUMEHIEMbIX MPW W3TOTOBMEHWN LLBOB, C LENb0 BbISIB-
NIEHNS HEOOCTATKOB B CYLLIECTBYIOLLEA METOANKE OLEHKN
MPOYHOCTW COEMAMHEHWUI [eTanen Bepxa 0ByBM W paspa-
BOTKM PEKOMEHALINIA N0 €€ COBEPLIEHCTBOBAHMUIO.

06beKTbI, MeTOAbI U CPeACTBa UCCen0BaHus

B cBS3K C TeM, UTO Ha Ka4eCTBO HUTOYHOIO COBAMHEHMS
BNUSIOT  (U3UKO-MEXaHUYECKUe CBOWCTBA COEAMHSIEMbIX
MaTepuasnoB, T0 06bEKTaMN UCCNEea0BaHUS Bbinn BbiGpaHb
MYXCKWe NoNnyboTUHKM OCEHHe-BECEHHEro nepuoaa Hoc-
KM, HaTypa/bHag KoXa KpymHOro poratoro CKoTa, npuMe-
Haemas B ieTangx Bepxa 06yBM ykasaHHO# Moaenu obysw,
TEKCTUbHBIE HUTKM, UCNOMb3YEMble MpU NOLLUKBE 3aroToB-
Ku Bepxa 06yBM 1 HUTOYHbIE COBOMHEHMS [eTanen Bepxa
06yBM.

OTobpaHbl 0bpasubl KoXmaTepuana Tuna: Santana,
Kanudophus cnopr, Monyasunus, Ouoxun (npoussonctsa
AO «Pycckas Koxa», I. PasaHb), KpacT [(npoussoactsa
000 «Apcenan Tpeia», Poccus), TynunCodt, Munawo,
TurnHa (npoussonctea OAQ «MUHCKOE MPOM3BOLCTBEH-
HOE KOXEBEHHOe O0ObeanHeHWe», arporopoack [aToso,
MWHCKWIt p-H), CrMmok nogknagouHbii (mpoussonctsa
AO «Pycckad Koxa», I. Pg3aHb 1 OAO «MuHCKoe npous-
BO[ICTBEHHOE KOXEBEHHOE 0BbEAMHEHUE», P-H arporopos-
ka [aT0BO MUHCKMIA p-H).

llccnenoBaHNs  MEXaHMYeckux CBOWCTB  HaTypasb-
HOIl KOXW NPOBOAST C MOMOLLbO Pa3pbiBHOW MaLLUHbI
PT-250M cO CKOpOCTbIO MEPEMELLEHNS HUXKHEr0 3aXxuma
100 mm/MuH no TOCT 93811-69 «Koxa. MeTog ucnbiTaHus
Ha PaCTsXeHust». IneMeHTapHble Npobbl BbiKpanBanuCh
cornacHo [OCT 938.0-75 «Koxa. Metom ot60p Mpob».
06pasupl A9 WUCMbITaHWA Ha paCTSXeHWe uMerT dop-
My [BYCTOPOHHEN NomaTku C pasMepami pabouen yactu
50x10 MM. [Ing uccnenoBaHust  U3MKO-MexaHUYecKux
CBOWCTB BblnK BbIKPOEHO 23 0bpasLia. Nepen ucnbiTaHnem
BCE 06pas3Libl BbIAEPXKMNBAKITCS B HOPMAbHBIX YCNOBUSIX HE
MeHee 24 4acos.

Mo naHHOMY CTaHAAPTY BbiNK ONPeaeneHsl cneaytoLLne
(U3NKO-MEXaHNYEeCKMe CBOWCTBA: TOMLLIMHA, MM; Pa3pbiB-
Has Harpyska, Pp, H: npefien NpoYHOCTI NpU paspbIise, o,
MTa; OTHOCHTENbHOE YAMHEHWE NPU Pa3pbIBE, €, %; OTHO-
CUTEeNbHOE OCTAaTOYHOE YANMHEHWE, €, , %.

TonLMHy onpeaensT KOHTAKTHbIM METOAOM C MOMO-
Wbto To/LMHOMepa Tuna TH 10-60 ¢ norpewHocTbio Ha
BCeM ananasoHe +0,018 MM. Mepen ncnbiTaHnem 06pasupl
BbIAEPXMBAKOTCS B HOPMalbHbIX YCIIOBUSIX HE MeHee 24 Ya-
COB. YenbHOE AaBneHne U3MepuUTenbHOM NAOLLaaKK ToN-
LMHOMepa Ha 06pasel] AomKHo cocTasnaTs (0,5-15)-10¢ Ma.

[Ins onpeneneHnst OTHOCUTENHOMO OCTATOYHOMO Yau-
HeHus 0bpasLibl NoaBepraTed AedopMupoBaHnto Ha 15 %
1 30 % B 3aXMMaX pa3pbIBHOM MaLLUUHbI W BbIAEPXIBAKITCS
B TeueHune (3+0,5) MiH. 3aTeM HIXXHEeMY 3aXuMy paspbis-
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HOW MalLMHbI COOBLLAKT 06paTHbIA X0, 06pa3el, 0CBO-
BOXAAKT N3 3aXMMOB 1 Ha 30 MUH OCTaBAAKT B MOKOE B
HOPMarbHbIX YCOBUSIX OTHOCUTENbHON BNaXHOCTU U TeM-
nepatypbl Bosayxa. 10 UCTEYEHWIO YKA3aHHOTO BPEMEHM
N3MepSIKOT ANIMHY paboyero yyacTka 0bpasiia 1 BblYNUCNST
npupaLLeHne NHbI B MAAMETPaX.

MeToanka SBNSIETCS CTaHOAPTHOW W XapaKTepusyet
O[IHOOCHYK AedopMaunio U AaéT BOSMOXHOCTb pacyéta
pa3pbIBHbIX XapaKTepucTik Mateprnana. OHa 9BNseTcs Haun-
bonee nopxoadLLen ang onpeaeneHns GU3nKo-MexaHnye-
CKUX XapaKTepuCTUK MaTepuana.

C Uenbto aHanm3a NPOYHOCTHBIX CBOWCTB 0BYBHbIX HMA-
TOK, MPUMEHsieMbIX Ans COOPKKM 3aroTOBOK Ha Mpeanpus-
Tnax Pecnybnuku benapych, 1 aHanu3a MeTOA0B OLEHKM
KayecTBa ObINW NPOBEAEHbI UCCNEN0BAHUS MO U3YYEHUIO
HU3NKO-MEXAHMYECKUX CBOMCTB 0BYBHbIX HUTOK. OBbek-
TaMK UCCNEea0BaHUs 6bii BbiBPaHbl NONN3DUPHBIE HUTK
¢ mapkuposkoit 7011 (npomssoncTea 3A0 «MOCHUTb» 1
OAQ «CoBeTckas 3Be3a»), apMUPOBaHHbIE HUTU C NONK-
3QUPHbIM CTEPXHEM C NOAM3DUPHON HAPYXHOW ONNETKOM
mapkuposku 70111 (npoussoactea OAO «CoseTckas 3Bes-
na»), 867 (npoussopctea OA MHK «Kpackas HUTb»), 86/1-1
(npowssopcTea 0AO «Cosetckas 3sesna»), 86/1U1 (npous-
sogutenb 3A0 «MOCHUTb») 1 NOAN3BUPHAA KOMMEKCHAA
HuTb 40/3 (nponssoacTea «SAFIRA» Itd, VHows), koTopble
B HacTogLlee Bpems ucnonbaytorcd Ha YTNYIN «Anbeana»
r. Butebeka ang cbopku 3aroToBOK Bepxa 06yBi.

[ing nceneayeMblx HATEN onpedenanach GpakTnyeckas
NMHenHad nnotHocTb no FOCT 66111-73 «HWTK TeKCTUAbHbIE.
MeTton onpeneneHus NMHENHOW NAOTHOCTM». CyLUHOCTb
MeTofla 3aK/oyaeTcsl B OTMATblBAHUM HWTK ONpPeneneH-
HOW NIMHbBI B BWAE NaCMbl WM OTPE3KA W ONPeaeneHnn ee
Maccbl. KonnyecTo To4YeyHbIX Npo6 otbupanu He MeHee 5
06pasuoB. [lng onpeaeneHus NMHeNHON NNOTHOCTU HUTER
NPUMEHSINN OTPE3KM HUTEN AMHON 0,5 M.

[Ins NpOBEAEHNS WCMbITAHMS UCMONb30BaNU BECHI Na-
bopatopHble OHAUS Pioneer PA214C no TOCT 24104-2001
«Becbl nabopatopHble. 06LMe TexHUYeckue YCnoBUS»
CneumranbHoro Kinacca ToYHOCTY.

(Dn3nko-MexaHUYeckne CBOWCTBA WCCNEAYEMbIX Tek-
CTUNbHBIX HWUTOK onpepenaior no FOCT 6611.2-73 «Hutu
TeKCTUbHbIE. MeTofbl ONpeaeneHus Pas3pbiBHOM Harpysku
W YONWHEHWS npu paspbiBe». 0T60p npob npoussoamn-
cg no TOCT 6611.0-73 «Hutw TekcTunbHble. Mpasuna npu-
eMKM» B Konnyectee He MeHee 10 npob. [ing npoBeagHus
WUCMbITaHUS MPUMEHSIIOT  PasPbIBHYD  MalunHy PM-30-1.
PaccTosHue Mexmay 3aXuMaMu paspbiBHOM MalLWHbI Npy-
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HUManu pasHbiM (500+1) MM. CKOPOCTb OMyCKaHNS HUXKHE-
0 3aXNWMa Pa3pblBHON MalLHbl YCTAHABAMBANM PaBHO
100 MM/MiH. MOArOTOBKa K MCbITaHMio npoBoasT no FOCT
66111-73 «HWUTM TeKCTUABbHBbIE. METOR ONpeaenexus uHen-
HOW NNOTHOCTU».

[ins vcenedyemblx 06pasLOB onpenensnu cnemytoLme
XapaKTepUCTUKM:

- DAaspbIBHYK Harpysky PP, H (vetomom paspbiBa
OHOI HUTK);

- YOSMHEHWe npu pa3pbise L, %;

- YOENbHYI0 Pa3pblBHY0 Harpysky HUTEN Py, CH/Texc.

[IPOYHOCTb HUTOYHBIX COEAMHEHWUIA MaTepUancs Bepxa
obysu onpepenset no IOCT 9290-76 «06ysb. MeTon onpe-
[ENeHUs MPOYHOCTI HUTOYHBIX LLIBOB COBAMHEHNS AeTanei
BEpXa», KOTOPbIA PACcnpoCTPaHsAeTCcs Ha 06yBb U3 HATy-
PanbHOM, UCKYCCTBEHHOW U CUHTETUYECKOW KOXM, TEKCTUNS,
KOMBWHMPOBAHHYK) BCEX BWAOB, KOHCTPYKUWA U Ha3Haye-
HWIA 1 YCTaHABMMBAET METO ONpefeneHns NPOYHOCTH H1-
TOYHbIX LIBOB COEAUHEHMS [leTanel Bepxa.

/cnbiTaHMe NPOYHOCTW HUTOYHBIX LLIBOB NPOBOASTCS Ha
Pa3pbIBHOM MalliMHe, NpefenbHas Harpyska KOTopon no
COQTBETCTBYIOLLIEH LLKaNe He JOMKHa NPeBblILLaTh Harpy3Ky
paspbiBa 06pa3uos 6onee yem B 10 pas.

lepen NpOBEAEHWEM WCMbITAHWS PACCTOSHUE MEXMy
3aXNMaMN Pa3pPbIBHON MaLLMHBI YCTaHABAMBAETCH 25 MM.
CKOPOCTb [IBWKEHWS HWKHEr0 3aXuma MpU UCMbITaHUK
ycTaHasnnsaetcs 100 MM/MIH.

06pa3upbl A ucnbitaHug no metoauke MOCT 9290-76
BbIKPAMBAIOTCS pa3MepoM 45x40 MM [MeHbluas CTOpoHa
pacnonaraeTcs BOOMb CTPOYKK) C pasmepamu paboyeit
yacTut 25 mM. Mopma 06pa3LoB ANg UCTbITAHUIA HUTOUYHbIX
coenHenuin no TOCT 9290 npencraBneHa Ha pUcyHke 1.
3aTeM BbINOMHAETCS COCTPaYMBaHNe 06pasLoB, U3 MaTepH-
anoB HapyXHbIX AeTanein Bepxa 06yBu, LLIBAMM ONpeaeneH-
HbIX KOHCTPYKUWI C 3aKPENIEHNEM KOHLLOB CTPOYEK.

llepen MCNbITaHWEM U3MEPSIETCS [/IMHA CTPOYKM 06-
PasLIOB MaCLUTabHOM NNHEIKONW C MOrpeLlHoCTbio He 60-
nee 0,5 MM. [InHa CTPOYKM U3MEpPSIETCS MEXMY KpalHUMK
npokonamu. Mocne Yyero 0bpasel; 3aKpennsiT B 3axuMax
Pa3pbIBHOM MaLLIMHbI TaK, 4TO6bI LLIOB pacnonaranca noce-
peaunHe, T. e. B 12,5 MM 0T Ka)a0ro 3axuma v bbin napanne-
NEH KPasaM 3aXX1MOB.

o OKOHYaHWW UCMbITaHWS (QUKCUPYETCS pa3pbiBHAs
Harpyska v xapakTep paspyLUeHus LIBa.

MpoyHoCTb LWBa (P) B HBIOTOHAX BbiyUCSETCs No dhop-
myne 1:



TEXHONOrMa MATEPUAJIOB U U3AENUA

TEKCTUNbHOW U NEFKOM NMPOMBILLJIEHHOCTU

p-b ()
[

roe P, - paspbiBHas Harpyska obpasua, H; I - anuHa
CTPOYKM Ha MUCMbITAaHHOM 0BpasLie Mexay KpailHUMU Npo-
KOnamu, CM.

Koadbduunert npouroctv wea (K) B npoLentax pac-
CYMTHIBAETCA MO hopmyne 2:

R-b
Pz'll

K= -100 (2)

roe P, - Harpyska Ha npocTpOYeHHbIl 06paseL B MOMEHT
paspbiBa, H; P, - HauMeHblLad Harpyska 13 [1ByX Henpo-
CTPOYeHHbIX 00pasLioB B MOMEHT paspbiBa, H; I, - AnMHa
LLBa Ha MPOCTPOYEHHOM 06pasLe Mexay KpalHUMM npo-
Konamu, cM; b - LUMPKUHA HENpPOCTPOYEHHOro 0bpasua B
CaMOM Y3KOM y4aCTKe, CM.

JKcnepuMeHTaNbHble UCCNEN0BaHNs U 06CyXaeHne
pesynbTaTos

B tabnuue 1 npenctaBneHbl YCPeOHEHHbIE Pe3ynbTa-
Tbl MCCNEAOBaHMS MOKa3aTeNnen (U3NKo-MexaHUYecKnx
CBOWCTB HATypanbHOW KOXK No 24 obpasuam.

[ng aHanu3a U3NKO-MEXaHWYECKNUX CBOWCTB HaTy-
panbHbIx KOX byaem ucnonb3osath [OCT 939-2021 «Koxa
Ons Bepxa 06yBu. TexHudeckue ycnoBus». [laHHbIA CTaH-
[apT pacnpocTpaHgIeTcs Ha KoXy A1 Bepxa 00yBuM pas-
JINYHOTO HasHayeHus. Bce wuccnenoBaHHble Matepuansi
COQTBETCTBYIOT CTaHAAPTY NO TOALLMHE. [InanasoH npeaena
MPOYHOCTN MCCNEA0BAHHbBIX HAaTypanbHbIX KOX COCTaBnseT
01 9,3 00 13,6 MMa. 13 Tabauubl 1 BUAHO, 4TO 74 % Uccneaye-
MbIX 06Pa3L0B «B BUAE N0NATOYKI» HE COOTBETCTBYIOT HOP-
Me N0 NOKa3aTento «npefen NPOYHOCTY NPK PACTIKEHNN».

Mo nokasaTento «npeaen MPOYHOCTM NP Pa3pbiBe»
OCYLLIECTBNEHA CTaTUCTNYeckas 06paboTka AaHHbIX, B Ta-
bauue 2 npencTaBieHa CTaTMCTUYeckass 0bpaboTka pe-
3y/bTaTOB U3MEPEHMUS BU3NKO-MEXAHUYECKMX CBONCTB.

AHanM3npys NonyYeHHble CTaTUCTUYECKME XapaKTepu-
CTMKM, MOXHO CA1eNaTb BbIBOA 0 TOM, YTO TOYHOCTb W HAeX-
HOCTb YNCNOBbIX XapaKTePUCTIK BbICOKaS.

Pesynbtatbl  UCMbITAHWA  QU3MKO-MEXAHUYECKNX
CBOWCTB HWTOK NMpeacTaBneHbl B Tabnuue 3. B Tabnuue 3
NpuBeaEeHbl YCPeOHEHHbIe 3HAYeHUS (OU3NKO-MexaHude-
CKUX CBOWCTB N0 Ntk 06pa3uaMm. MpeaenbHo AonyCTuMble
3HauYeHus HU3NKO-MEXaHUYECKUX CBOWMCTB NPEACTaBNEHbI
B Tabnuue 4.

AHanuaupys Tabnuly 3, MOXHO OTMETWTb, YTO MOU-
a@upHble HUTM 70/ npouseoacTea OAO «CoBeTckas 38e3-
na» v 7011 npoussoacTea 0AO «CoseTckas 38e3aa» UMerT
HaMMEHbLLYI0 Pa3pbiBHYIO HarpysKy. Y OCTa/bHbIX HUTOK
3HauyeHue pa3pblBHOW Harpysku konebnetcs ot 30 H no
38 H. OpgHako Bce uccnemyeMble 06pasLibl He COOTBETCTBY-
toT TpeboBaHuaM cTaHaapTa IOCT 30226-93 no nokasatento
«Pas3pblBHag Harpyska».

Y 6ONbLUMHCTBA MaTEpUanoB 3HayeHue Koadduuun-
€HTa BapuaLuu N0 Pa3pbiBHOM Harpyske Konebnercs ot
09 % no 61 %. HaumeHbliee 3HaueHue KosQdULMEHTa
BapuaLmMu N0 Pa3pbIBHOM Harpyske y noauadupHON Hu-
ToK 701 npoussoactBa 3A0 «MocHMTK», @ HaubombLiee
3HaYeHNe AaHHOro NoKa3atens y nonuagupHor Hiutn 70011
nponsBoactea OAQ «Cosetckas 3Be3pa». Bce uccnepy-
eMble HWTKW COOTBETCTBYKOT TpeboBaHMgM CTaHAapTa
'OCT 30226-33 no faHHOMY NokasaTenio.

MoyTh BCe uccneayemble 06yBHbIE HUTKI UMEIOT OTHO-
CUTENbHOE YANMHEHWE Npu paspbiBe B npenenax 14-20 %,
YTO 3HAYMTENBHO HIKE NPEeaenbHO A0MYCTMMOrO 3HaYeHus
YOJMHEHWS Npu paspbie no MOCT 30226-93.

Tabnuvya 1- YcpenHeHHble pesyrbTaThl rokasaTtesien QU3nNKo-MexaHnyeckme CBOVICTBa HaTypaslbHOM KOXM
Table 1— Averaged results of physical and mechanical properties of natural leather

Mokasarenb 3HayeHne nokasarens
TonuuHa, MM 16
PaspbIBHag Harpyska Pp, H 180,0
lpenen NnpoYHOCTH Npu paspbise o, MTla 12
OTHOCHTENbHOE YANWHEHWE NPU Pa3pbIBE £, %. 139
OTHoCHTE/IbHOE OCTATOMHOE YANMHEHME Npy AedopMmupoBanme obpasua Ha 15 %, €, % 15,0
OTHocHTE/IbHOE 0CTATOMHOE YANMMHEHWE npu aedopMupoBanme obpasua Ha 30 %, &, , % 26,7
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Tabnuva 2 — Ctatuctndeckas 0bpaboTka pesyribTaTtoB U3MEePEHN QUINKO-MEXaHNYECKMX CBOVICTB 10 roKasaTesio
«rpeaesn npoYHOCTN

Table 2 — Statistical processing of the results of measuring physical and mechanical properties by the indicator
“tensile strength”

XapaKTepucTuku 3HaueHus

CpenHss apudmeTyeckad BenuumHa x, Mia 11,20
Nucnepcus S {x }, MMa? 2,36
CpenHee KBagpaTnyeckoe oTkioHeHue S {x }, MMa 153
Koadduument sapuaumm C, {x } 014
KsanpaTnyeckas Hepostota C,, {x }, % 137
ABconioTHas JoBepuTenbHas olwmneka &(x), MMa 0,64
OTHoCHTeNbHAS A0BEpUTENbHAS OLLNEKa &(x), MMa 0,06
[JloBepuTenbHbii 06beM m(X) 23

Tabnva 3 — XapakTepnCTKa LUBEVHBIX HUTOK W UX GU3MKO-MEXaHNYECKE CBOVCTBA
Table 3 — Characteristics of sewing threads and their physical and mechanical properties

s = s g
2 g 3 ; © 2
e g 2 % 2 =3 'S xR § 1} i" % %
S = S = 5 5 85 g 2z 2 2.
g g g $ 5 = E2g | 222 g e
= @ S 5 2 3 22 a S8 = =
g 5 25 & Scg| 225 | 2%
= = 2 | g87 | 578 §¢
& 8 8 S5
o b4 =
7234 332 17 137 046
3A0 «MOCHWTb» 72.86 303 33 13 042
70N 75,6 285 46 153 038
0AO «CoBeTCKas 65,36 212 36 180 032
3e3fa» 5 7784 320 56 162 04
m
700N 0AQ «Coserokas S 6556 237 61 160 036
3Be3na» \'?3
86/ AQ TIHK «Kpackas S 19224 383 bk 207 020
HUTb»
86/1-1 0AQ «Coserekas 96,16 322 5.4 163 033
3Be3na»
86/ 3A0 «MOCHUTb» 89,00 36,7 2,8 16,5 0.4
40/3 SAFIRA, Itd 153,92 307 37 %7 020
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Tabnvya 4 — [NpenesibHo JoMyCTUMble 3HaYeHNA QUINKO-MeXaHNYeCKX rokasatesiei TeKCTUIbHBIX HUTOK
Table 4 — Maximum permissible values of physical and mechanical parameters of textile threads

(Du3nko-MexaHnyeckue nokasarenu mn 7001 701N 86/1
PesynbTupyioLias HoMUHaNbHag IMHERHas NI0THOCTb HUTOK R, Teke 440 705 650 878
ﬁfa:zb;seHHa;eHarpyaka Mpu UCNbITaHU METOIOM Pa3pbiBa OAHON HUTK, 210 350 2599 3955
Ko duumeHT BapuaLLmi N0 paspbiBHON Harpyske, %, He bonee 8,0 10,0 85 9,0
YOnnHeHue npu paspbiBe, %, He bonee 22 24 23 21

3HaueHust GU3MKO-MexaHNYecKux CBOMCTB HEMPOCTPO-
YeHHbIX 06pa3LI0B NPeACcTaBneHb! B Tabnuue b.

B tabnuue 6 yka3aHbl yCPEAHEHHbIE PE3YNbTaThl UCMbI-
TaHW MPOYHOCTM HUTOYHBIX COBAMHEHMII N0 NSTW 0bpas-
Lam.

POYHOCTb HUTOYHBIX KPEMNEeHWn AeTanen 3aroToB-
ki 0byBM [OMKHA COOTBETCTBOBATb HOPMAM, YKa3aHHbIM
B TOCT 21463-87 «06yBb. HopMbl npouHocT». CornacHo
CTaHOapTy, NoKa3aTeNb «PaspbiBHas Harpyska» no Kaxno-
My 0BpasLly [onxeH BbiTb He MeHee 90 H/cM npu ogHoit
cTpouke 1 115 H/cM Npu [1BYX CTPOYKaX.

AHanM3Mpys MOMyYeHHble [aHHbIE, MOXHO OTMETUTD,
4TO pas3pblBHas Harpyska OLHOPSILHOV CTPOYKM Bapbupy-
ercq o1 237 H o 302 H. HaumeHblUyto Harpysky paBHyto

237 H nMeroT 06pasLibl, NPOWNTbIE NOAUSPUPHBIMIA HIT-
kamn 861, HanbonbLuyto Harpysky MMeroT 06pasiibl, npo-
wwtble Hutkamn 70J1. CnenoBaTenbHo, AaHHble 06pas3upl
UMeloT HanBonbLumii (3,04 %) 1 HanmenbLmnil (2,39 %) koad-
(bWLMEHT NOTEPU NPOYHOCTH LLUBA.

Pa3pbIBHag Harpyska AByXPSAHONO LLBA BapbUpyeTes oT
302 H 0o 500 H. HanMeHblLyH Harpy3ky pasHyto 373 H ume-
toT 06pas3Lbl, NPOLLUMTbIE NONN3DUPHBIMU HIUTKaMK 401 1
700N. laHHbI 0bpa3seLl MMeeT HaMeHbLLEE 3HaYeHNe Ko-
3 dnumMeHTa NPOYHOCTY LWBa, paBHoe 3,77 %. HanbonbLuyto
Harpysky paBHyto 500 H umetoT 06pasubl, MPOLLMTLIE HUT-
kamn 86/1 1 70/1/1. [laHHbIit 0bpa3eL, uMeeT Hanbonbllee
3HayeHne KoadduumeHTa NPOYHOCTY LWBa, paBHoe 5,05 %.

Tabnuya 5 — GusnKo-MexaHU4Yeckmne CBOMCTBa HEMpOCTPOYEHHbIX 06pasLoB
Table 5 — Physical and mechanical properties of unstitched samples

:ooj:;';:zlzzl TonwmHa, MM PaspbiBHas Harpy3ka Pp, H OTHOC:;T:::;?::;H%ME
1 15 738 72
2 15 88 84
3 16 770 84
4 14 848 88
5 13 620 76
6 14 754 92
7 14 620 84
8 15 706 80
9 14 761 R
10 14 804 96
n 14 m 84
12 14 792 88
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Tabnvya 6 — Pe3yrnbTaThl MCTbITaHWM MPOYHOCTM HUTOYHbIX COEAMHEHN
Table 6 — Results of strength tests of threaded joints

YanuHetxue npu Harpy3ka, KoadpduumeHt | Xapakrepucrtuka
Bun cTpouku paspbise PaspbIBHas npuxopsiuascs NpoYHoCTH WBa | paspbiBa (KoXa,
MM % Harpyska P, H Ha 1cM cTpoukm, H K. % HUTKM W Ap.)
Hutku 40701
OnHopsnHas 21 84 256 639 258 Martepuan (Bsepx)
[ByXpsaHas 39 156 302 754 3,04 Martepuan (ssepx)
Hutku 70/1x7011
OpHopsaHas 28 12 302 56,8 3,04 Martepuan (sBepx)
[ByxpsnHag 24 98 405 1013 4,09 Martepuan (sBepx)
Hutku 86/1x70/N1
OnHopsnHas 31 124 2n 677 273 Martepuan (Bsepx)
[ByxpsaHas 34 135 500 125 505 -
Hutku 86/1x86/1
OnHopanHas 21 82 237 593 239 Marepuan (ssepx)
[ByxpsiaHas 24 98 34 935 378 Martepuan (sBepx)
Hutku 7011701
OnHopsaHas 17 68 244 61,1 247 HUTOYHBIA LLOB

Heobxoaumo 06paTMTb BHUMAHWE Ha TO, YTO PaspbiB
BCeX 06Pa3LI0B HUTOYHbIX COBAMHEHWA MPOMCXOANA MO Kpa-
M, YTO FOBOPUT O KOHLLEHTPELMN HanpsHXKEHUI B KpanHUX
yyacTkax [pucyHoK 2 6). 370, B CBOIO 04epefb, NPUBOANT K
NCKAXEHWI0 PE3yNLTaToB NpY M3MEPEHUM MPOYHOCT LIBOB.

HopMa NpOYHOCTM HUTOUHBIX KPEMAEHNIA feTanei Bep-
Xa 0ByBY N0 NOKA3aTeNto «PaspbIBHash HArpyska no Kaxao-
My 06pa3Ly» ANg OfHON CTPOYKW AOMKHA BbITb HE MeHee
90 H, a Ang AByx CTpOYeK - He MeHee 115 H. MpakTtuyecku
BCe uccnedyeMble 06pasLibl UMetoT Bonee HU3KME 3Haye-
HMS MO MOKa3aTeNlo «pa3pblBHas Harpyska no Kaxmomy
06pasLly Ha 1H/cM», Y4eM HopMUpyeMble 3HaYeHUd Nokasa-
Tens no [OCT 21463-87 «06yBb. HOpMbl NPOYHOCTI», KPOME
0bpasLia, npoLumnToro Hiutkamu 86/1 n 70/11.

BbiBog,

HanexHocTb 06yBM - K10YEBOW NOTPEBUTENBCKINA MO-
kasaTenb KayecTBa, BO MHOMOM OMpeAenseMblii NpOYHO-
CTbH HUTOYHBIX COBAMHEHNI fieTaneil Bepxa. [lpoBeaeHHbIe
UCCnenoBaHns nokasanu, YTo 60bLLIMHCTBO UCMONb3YEMbIX
TEKCTUNBHbIX HATOK M HATYpasbHbIX KOX B 3ar0TOBKE Bepxa
06yBY He COOTBETCTBYIOT HOPMUPYEMbIM 3HaYEHNUSIM (DU3K-
KO-MexaHW4ecKux CBONCTB. 3T0 CBUAETENbCTBYET O TOM, YTO
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nopbop MatepnanoB Ang Bepxa 0ByBM Ha aTane 3amycka
NpOoK3BOACTBA 3a4acTylo OCyLLecTBnseTcs 6e3 npeasapu-
TENbHbIX UCTMbITAHWIA, UCKNIOYUTENBHO Ha OCHOBE [1aHHbIX,
NpesocTaBNeHHbIX NOCTaBLUMKaMU. HeCOOTBETCTBUE MaTe-
pWanoB yCTaHOBNEHHBIM TDEHOBAHNSM HanpPSMYH CHUXAET
MPOYHOCTb HUTOYHBIX COEAMHEHWIA, YTO B WUTOrE YXyALlaeT
KayecTBO M AOArOBEYHOCTb rOTOBO 0BYBH.

3HauNTENbHOE BANSIHWE Ha MPOYHOCTb LUBOB 0Ka3bl-
BAIOT TEXHONOTMYECKME BO3AENCTBUS B NMPOLECCE NPOW3-
BOACTBA: NpeagapuTenbHoe GopMoBaHMe [eTaneil Bepxa
06yBW, GOPMOBaH1e 3araToBKK Bepxa 06yBH, BNaXxHO-Ten-
nosas obpabotka. Mpn hopMoBaHNN AeTanen Bepxa B Ma-
Tepuane, TEKCTUNbHbIX HUTKAX U LWBE BO3HWKAKIT BHYTPEH-
HUE HanpsPKeHWs), KOTOPbIE CHIKAKT NMPOYHOCTb HUTOYHbIX
LUBOB. B pesynbrare Aaxe U3HavyanbHo NPOYHbIE TEKCTUNb-
Hble HUTKW W HaTypanbHas KOXa TepsoT MPOYHOCTb, YTO B
KOHEYHOM WTOre CHUXAET HaaeXHOCTb 0ByBU.

AHanM3 CyLIEeCTBYLLIEr0 METoAa OUEHKM MPOYHOCTM
HUTOYHBIX COBLMHEHNI BbISBIN PSIA HEAOCTATKOB, KOTOPbIE
3aK/I0YaloTCs B CNemytoLlem: npeanaraeMble pasMepsb
06pa3L0oB HEBO3MOXHO BbIKPOUTb M3 MHOMMX KOHCTPYK-
UM 0ByBW, MPWU NPOBEAEHMN MCMbITAHWIA 13-3a HOPMbI



TEXHONOrMa MATEPUAJIOB U U3AENUA

TEKCTUNbHOW U NEFKOM NMPOMBILLJIEHHOCTU

06pasLia BO3HWUKAET HanpsKeHUe Ha Kpasx, YTo ucKaxaet
pesynbraThl UCMbITAHWUA, HE YYUTbIBAET BAUAHUE TEXHOMO-
rmyecknx $akTopos. Takxe METOAMKA OLEHKM KayecTBa
HUTOYHbIX COBAMHEHNI HE YYNUTLIBAET GAKTOPbI, BO3HUKAI0-
LL/e B NPOLIECCe HOCKW 06YBYW, U HE OTpaxaeT peasnbHble
YCNOBMS £8 aKcnnyaTauuy, BCAGACTBUE Yero UCKIYaeTes
BO3MOXHOCTb MO/yYeHMs KOPPEKTHbIX AaHHbIX B NpoLEecce
NPOBEAEHNs UCTIbITAHWIA.

CylecTByloLLIas HOPMATUBHASA JOKYMEHTaLlNs XapaKTe-
PU3YEeT TONbKO TeXHONOTNYECKMIA 3Tan U3rOTOBNEHWs U3Le-
NIt Ha CTaAWK NOAroTOBKM NPOW3BOACTBA 1 HE OLeHMBAEeT
BNUSIHWS TEXHONOTMYECKMX (GAKTOPOB Ha BCEX MpoLeccax
cbopku. M3BeCTHO, YTO B npouecce 06YBHOMO MpPOW3-
BOACTBA MPOMCXOAMT MOTEPS NPOYHOCTU HUTOYHBIX LLIBOB
npu cOOpPKe 3aroToBKM 3a CYET TEM0BOro BO3AENCTBUS I
OMHAMUYECKMX HArpy30K Ha HWUTKY, @ Takxe npu hopMo-

BaHWW 3aroToBKM Ha konofke. Kpome Toro, B HOPMaTUBHOM
OOKYMEHTaLmMu OTCYTCTBYKOT METOOMKM, CBSI3aHHbIE C WC-
CNel0BaHNEM HUTOYHbIX COEMHEHNI B IMHAMUKE.

[Ing yCTpaHeHs BbIIBAEHHbIX HEA0CTATKOB YKA3aHHbIX
BbilLIe aBTOpPaMW NpeanaraeTcs BbipesaTb 06pasLbl 13 ro-
TOBOI 06yBM KPecToobpasHoit hopMbl C paboyeit YacTbio
10x25 MM, 4TO MO3BOSUT CHU3UTL HAMPSKEHWE HA Kpasix
06pasLoB, a Takxe uccneaoBarb 06pasupl He [0BOAS A0
paspbia Npu feopmMaLmumu paBHon aedopmaLn npu Gop-
MOBaHUM Bepxa 00yBM.

B cBA3M C BbllLiecKa3aHHbIM BO3HUKAET He06X0aMMOCTb
B COBEPLUEHCTBOBAHMM CYLLIECTBYIOLLIME METOAMKM OLEHKM
MPOYHOCTN HUTOYHBIX COBAMHEHNI eTaner Bepxa 06yBu 1
pa3paboTke KOMMNEKCHbIX METO0B MPOrHO3MPOBaHNS
OLIEHKM MPOYHOCTW HUTOYHBIX COENHEHMIA IeTanelt 0bysu.
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