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HUCCJIEAOBAHHUE ®U3UKO-MEXAHUYECKHUX CBOMCTB KOMIIO3UIITMOHHBIX
CBA3YIOIIUX HA OCHOBE MOYEBUHO®OPMAJILJAETUHON U
INOJIMAKPUJIOHUTPUJIA U MEJIAMHUHA

https://doi.org/10.5281/zenodo.7853485

PaxmanoB lllapu¢xkoH Banm:xoHOBUY
dokmop ¢pusocopuu no mexHUYECKUM HAYKAM,
HamaHzaHcKull UHHCUHEePHO-CMPOoUmeabHo20 UuHCmumyma

AHoTanma. B craTbe mokas3aHO pe3yJibTaTbl NPUBEAEHHBIX HCCAeJ0BAHHBIN
NoKasaTeJieM: a/Ire3MOHHAasl MPOYHOCTh, IPOYHOCTU HA CXKaTHe, IPOYHOCTH Pa3phIBa,
IPOYHOCTU H3ruba MPOYHOCTU CABUra MO4YEeBUHOMOpPMaIbJETruJHONW MOJUMEPHOU
CBAI3YIOIIUX

KiwueBble cj10Ba: aJresvoHHass NPOYHOCTb, KOTe3MOHHas MPOYHOCTb,
MOYEeBUHO-MeJIaMUHO-POopMasib/ieruiHasi NoJMuMepHas KOMIO3UIUS

OcHOBHble GU3UKO-MeXaHUYECKHE CBOMCTBA, MOJIMMEPHBIX CBA3YIOIIUX, a TaKXKe
WX a/iIre3UOHHbIE, KOre3HOHHbIe W KJieslass CIOCOOHOCTb 3aBUCAT OT CTPYKTYPHI,
XUMHYECKOTO COCTaBa U MOJIEKYJIIPHOTO Beca pacCMaTpHUBaeMbIX IMOJIMMEPOB.

Yo KiIesasa Crnoco6HOCTD MOJTUMEPHBIX CBA3YIOIIMX 3aBUCUT OT UX CTPYKTYPHI,
XUMHYECKOTO COCTaBa M MOJIEKYJISIPHOTO Beca HaMH ObLJIM HCCJeJJ0BaHbl KJjesllee
CIIOCOOHOCTH  TOJIUMEP-MOJMMEPHBIX KOMIIO3WIIMHM, WMEINyl JHWHeHHoe W
Pa3BETBJEHHYI CTPYKTYpPbl, Pa3JIMYHOI0 XHMHUYECKOT'O COCTaBa M MOJIEKYJISIPHOTO
Beca. Tak, A HCCleloOBaHUS M Pa3pabOTKU KOMIIO3WUIIMOHHBIX MMOJUMEPHBIX
CBA3YIOIIUX-KJI€eB C BbICOKUMH (PU3HUKO-MEXaHUYECKHMH, TEIJIO-U BOJOCTOUKHUMH
CBOMCTBAMHM, KaK ObLJIO OTMeYeHO BbIllle, ObIIM BbIOpPAaHbl, KaK OCHOBHOIO
KOMIIOHEHTA CBS3yIOIEero, HWMEIIMHA Yy Hac pecnyoJiiKe BbICOKONPOYHas
Mo4yeBUHOPOpMaJibJleruJiHas CMoJia, a s eé MoAudUKalUKh OblIM BbIOpPaHbI
MOJIMAKPUJIOHUTPUJIA, UMEIOIIUNA BbICOKUM TEIJO-BOJOCTOMKOCTU W  (PU3UKO-
MexXaHWYeCcKHe CBOMCTBA, a TaKXKe MeJJaMUHHAasA CMoJIa.

Kak W3BeCcTHO, /[10JIrOBEYHOCTb KJEEeBbIX COeAMHEHUH U3 4YUCI0 ¢PU3UKO-
MeXaHUYeCKUX CBOWCTB oMmpefesiseT aAre3uoOHHass M KOre3WOHHasi MNPOYHOCThb
MOJIUMEPHBIX CBA3YIOIIUX-KJeeB. B cBA3W ¢ 3TUM B JaHHOM mnaparpade
paccMaTpuBaeTcs pe3yJabTaThl UCCJIEJOBAHUN a/iIre3UOHHBIX U KOT€3HMOHHBIX CBOMCTB
MOJUGUIIMPOBAHHBIX MO4YEBUHODOPMAJIbJAETUIHbIX CMOJIBI C MeJaMUHHOM H
MOJIMAKPUJIOHUTPUJIOM.

Hurke npuBOAUTCS pe3yibTaThbl UCCJEeJOBAaHUN BUJISTHUE MeJITaMUHABOM CMOJIbI U
MOJIMAKPUJIOHUTPUJIA HA aJIT€3UOHHYI0 U GU3UKO-MeXaHUYEeCKYI0 CBOMCTB MOJIMMEp-
MOJIUMEPHbBIX KOMIO3UIIMOHHBIX CBA3YIOIIHUX.
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PaccMOTpuM pe3y/ibTaTOB UCCAEL0BAHUN BJIUSAHME MeJlaMHUHA Ha aJife3MOHHbIe

Ve

U QU3UKO-MexaHUYeCKHue CBOWCTBA MOYEBUHOPOPMasbAErHJAHONW CMOJBI, TO €CThb
M3MeHEeHHe CBOUCTB 3aBUCMMOCTH UX COOTHOLIEHHUS.
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Ha pucyHke 1 u Tabsaiuie 1 npuBeseHbl 3aBUCHUMOCTH a/IT€3MOHHOM MPOYHOCTH U
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KOTe3HWOHHbIe MPOYHOCTH MOYE€BUHOGDOPMAJIb/IETH/IHBIX MOJHUMEPHbBIX CBA3YIOIIUX OT
coJiep>KaHus MeJlaMUHA.

Tabaune 1

du3uKo-MexaHWYeCKhe CBOWCTBAa MO4YEeBHHA-MeJlaMHUHa-GOpMasibJeruJHOU
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HOJ]HMepHOﬁ KOMIIO3WIUH B 3dBUCUMOCTH OT COAEPKaAHHUA MeJITaMHHaA.
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[IpumevaHue: omeepicdeHue y 8cex NOAUMep-NOAUMEPHbIX KOMNO3Uuyull

R

ocywecmseH npu yuacmka 0,5 macc.y edkozo Hampus npu memnepamype 120 °C 8
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meyveHue 2 4acs, noc/e 0xXAaxcdaaucs Ha 8o3dyxe.

AC
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Kak BuaHO M3 pucyHka 1 u Tabsune 1 y Bcex MCCleJOBaHHbIX MOYeBHHa-
bopManbAerujHON TOJUMEPHON CBA3YKOIIMX B 3aBUCHUMOCTH YBEJUYEHUSIM
COZlep>KaHUs MeJlaMHHa B HUX Ha0JII0[Al0TCS 3KCTPEMaJIbHBIX XapaKTep 3aBUCUMOCTHU
M3 MHEHUS a[iIfe3MOHHOU NPOYHOCTH, IPOYHOCTH CXKATHS, pa3pbliBa, U3TUOA U CJIBUTAQ,
poxo/ia 4yepe3 MaKCMMyMa IIpU COoJZiepXKaHHWe MeJlaMHMHa 6 Macc.4, KOTOpble YCJI0BHA
o603Havyaiu MPC-MC-1. [Ipu 3ToM ajireaMoHHasl MPOYHOCTb yBeJHW4YUBaeTCs OT 35
MIIa go 50 MIla, npoyHocThb Ha cxkaTus oT 50 MIla go 78 MIla, npo4HOCTb pa3pbiBa OT
40 MIla go 59 Mlla, npouyHocTbh Ha u3ru6 ot 28 MIlla go 41 MIlla, ¥ NpoYHOCTb NpH
casure ot 2 a0 18 Mlla.
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90 |
110
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70} 1100

60

Anre3noHHas IPOYHOCTS, 6aﬂ, MIla
Koresnonnsie mpouynoctu, MIla

o 2 4 6 g8 10 12 14 16
Coneprxanue mesnamuHa, C, Macc. 4.

Puc. 1. 3aBUCUMOCTb a/ir€3UOHHbBIX U KOT€3UOHHBIX TPOYHOCTH

MO4YeBHHOPOpPMaJIbJEeTrUAHON MOJUMepPa OT COJlepKaHUsI MeJJaMUHOBOM cMoJt:1-
NPOYHOCTH MPHU CKATHUHU: 2- MPOYHOCTH NPU pas3pbiBa: 3-a/ire3n0OHHAst MPOYHOCTHU: 4-
IPOYHOCTUD MPU U3rKube:5-MpoYHOCTUD NPU CABUTA

,Z[anee pacCMOTpHUM BJIMAHHE TIOJHAKPUJIOHHUTpPHWJIA Ha aAré3MOHHYIO H

KOMITIO3UIIMOHHYIO CBOMCTBA MO‘{eBI/IHO(l)OpMaJ'Ib,E[eI‘I/I,Z[HOI‘;I l'[OJIPIMGpHOﬁ
CBA3yro1Iero.
,Z[JIH orpegeyieHud ONTUMAJIBHOI'O COCTaBa MO,E[I/ICl)I/II.[I/IpOBaHHbIX

MouyeBHHOpopMasberugubix cmoa (M®PC) c MesnamMmuHOMBBIM cMoJsiod (MC) u
nosvakpusonutpuysom (IIAH) HamMu mnpoBefeHbl wucclef0BaHUS 3aBUCUMOCTH
aJire3MOHHOM TMPOYHOCTA M MPOYHOCTM HA paspblB, CKaTUe U H3TUO
pa3pabaThiBaeMOro  KOMIIO3ULIMOHHBIX  NOJMUMEPHBIX  CBSI3YIOLIUX-KJIEEB B
3aBUCHUMOCTHU OT cooTHoweHuda MPC:I[TAH u M®PC: MC,

Ha pucyHke 2 u Tabsuie 2 npuBeAeHbl 3aBUCUMOCTHU air€3UOHHON MPOYHOCTH
Ha CKaTUe paspbiB U CKATHE MOJMMepP-NOJUMEPHON KOMIIO3ULIMK HAa OCHOBEMOC U
[TAH oT UX COOTHOILIEHUS.
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10 20 30 40 50 60 70 80 90 Mmacc.u.
ConepixaHue MoJMaKpUIOHUTPUIA

90 80 70 60 50 40 30 20 10 macc.u.
CozepkaHne MOYEBHHO(POPMAIIbAETHIAHON CMOJIbI

Puc. 2. 3aBUCUMOCTD aire3MOHHBIX U KOT€3UOHHBIX IPOYHOCTU KOMIIO3ULIUU OT
COOTHOIIIEHHSI MOYeBUHOMOPMaAIbJETUIHON CMOJIbI U TOJIMAKPUJIOHUTPUIA
1-npouHocmb npu cxcamuu; 2- npoOHHOCMb npu pa3pbiee; 3-a02e3U0HHAs
npo4YHOCMb;
4- npoyHocmb npu u3z2ube; 5- npoyHOCMb npu coguye.

Kak BUJHO M3 puCyHKa 2 M TabJulbl 2 y BCeX HCCAEJ0BAaHHBIX MOJUMEp-
NOJIUMEPHBIX KJ€eeB Ha OCHOBE MOYEBHHODOPMaJbJETUAHOW CMOJIBI U
NOJIMAKPUJIOHUTPUJIA HAOJIIOJaeTcsd 3KCTpeMaslbHbIA XapaKTep B 3aBUCUMOCTH
a/ire3MOHHOM NMPOYHOCTH, IPOYHOCTU Ha Pa3phIB, CKAaTHE U U3TUO OT COOTHOILIEHUS
M®C u [IAH. OnTuMasibHble 3HA4YeHUE a/J[T€3MOHHBIX U KOTE€3UOHHBIX MPOYHOCTHU
HaxoAUTCcA Npu UX cooTHoumeHMH 50:50 Mac.u.-60:40 mac. 4. KoTopwle ycioBHO
o603Havyasu MPC -I[IAH.-1 1 M®C -IIAH.-2. [Ipu 3TOM ajre3avoHHasi MPOYHOCTb Ha
xonaTtass B npepenax 54 MIla u 56 MIla; [IpouyHoctu ckatue- 84 MIla u 90 Mlla ;
NPOYHOCTHb Ha pa3pkIB -66 MIla u 65 MIla; npoyHocTb npu u3srube -48 Mlla u 47 Mlla
; Ipo4yHOCTb Ha cABUr-31 Mlla u 30 MIla cooTBeTCTBEHHO.

Tabsuna 2

®du3nKo-MexaHUYeCKHe CBOWCTBA MOJMUMEPHBIX KOMIO3UIIMM Ha OCHOBe
MoO4YeBUHA GOpMaJibAeruHON CMOJIbl U OJIMAKPUJIOHUTPHUIA

(M®C:IT1AH)

Ne CocTaB
KOMIIO3UI[UHU
[MAHM®C macy | 10:9 | 20:8 |30:7 |40:6 |50:50 |60:4 |70:3 |[80:20 |90:1

XapakTepucTu
Kommos.
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puaioB
1 | [IpoyHOCTH npu | 40,0 | 48,0 |550 |62,0 |66,0 65,0 | 62,0 | 60,0 59,0
nBa- 6, Mlla
2 | IIpoyHOCTB npu | 50,0 | 62,0 | 74,0 |84,0 |90,0 89,0 | 88,0 |84,0 81,0
WH -6cx MIla
3 | AaresvoHHos 35,0 | 42,0 [49,0 | 54,0 |56,0 55,0 | 54,0 |52,0 48,0
HOCTb-64, MIla
4 | IlpoyHOCTD npu | 28,0 [ 34,0 (41,0 |450 |48,0 47,0 | 450 |43,0 40,0
be- 6cx MIla
5 | [lpouHOCTH npu | 6,0 16,0 | 22,0 |28,0 | 31,0 30,0 | 28,0 |27,0 25,0
de- 6cxy MIla

IIpumeuaHue: omeepicdeHue y 8cex NOAUMEP-NOAUMEPHLIX KOMNO3Uyull
ocywjecmessaeH npu yyacmka 0,5 macc.y edkozo Hampusi npu memnepamype 120 °C &8

meyveHue 2 4acs, nocje 0X1ax4c0aAUCb HA eosdyxa.

TakuM 06pa3oM, KaK MOKa3bliBaeT pe3yJibTaThbl UCCJEeJOBAaHUM, IPpUBeJeHHble Ha
puc 1 U 2, a Takke Tabauuax 1 U 2, Mo BCEM MCCJeJOBAHHBIM IIOKa3aTeJeM:
aZire3aMOHHasli MPOYHOCTb, NPOYHOCTU HA CKaTUe, MPOYHOCTHU PaA3pbiBa, MPOYHOCTHU
M3ruba, MPOYHOCTH CABUra MOYEBHHOPOpPMaAJbJErUAHON MOJUMEPHOU CBSI3YIOIIUX.
3HaA4YUTEJIbHO BBbIIIIE, yeM yKa3aHHbIX CBOMCTB MOY€EBHHO-MeJaMHHO-
dbopMasibieruIHON NOJIMMEPHOU CBA3YIOIIUX.
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