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AHHOTANUA

[IpencraBieHs! pe3ynbTaThl IPUMEHEHHS IBYX3TAITHOTO METO/Ia JIMHEeapu3alui 1 00001IeHUs] HETMHEHHBIX U
HEMOHOTOHHBIX 3aBHCHUMOCTEH [UISi KPUTHYECKHX, B TOM YHCJIE MpPENeNIbHBIX, XapaKTepPUCTUK OIHOOCHOTO
pacTsbkeHHs1 00pa3LoB IPYIITIBI 371aCTOMEPOB B Pa3HBIX TEMIIEPATYPHBIX U CKOPOCTHBIX YCIOBHUSX C MONyYEHHEM
MHBapHAHTHBIX YPaBHEHUI PETPECCHH C BRICOKHM 3Ha4eHHEeM Koa(dHIenTa Koppesinuy. B kadecTBe KpHTHYECKHX
MapaMeTpoB 3KCIEPUMEHTAIBHBIX 3aBHCUMOCTEH HampshKeHHe-Ae(opManisi HUCTONB3YIOTCS HANpsHKEHHE |
JedopMarius, COOTBETCTBYIOIINE pa3pyIICHHIO 00pa3iia WM MaKCUMyMYy HanpspkeHus. [loctpoeHne 00001IeHHBIX
3aBHCHMOCTEI NPOBOAWTCSI O HACTOSIIEr0 BPEMEHH C HCHOJIBb30BAaHHMEM OOJNBINOr0o MepedHs OOOOIIEHHBIX
MePEeMEHHBIX, a Takxke Kod(duimeHToB TpaHchopmanuu k 0a30BOM 3aBHCUMOCTH. [Ipy 3TOM 3aBHCHMOCTH B
HCXOJHBIX ¥ 0000IIEHHBIX IIEPEMEHHBIX SIBIISIOTCS, KaK MPaBUIIO, HETMHEWHBIMI M HEMOHOTOHHBIMH, YTO BBI3BIBAET
orpeieNieHHbIe TPYIHOCTH B OIIEHKE KOPPEKTHOCTH oTiepaliii TpaHchopMaliy 3aBUCUMOCTEH. JIonomHuTebHBIM
HETaTHBHBIM (DaKTOPOM, CBOWMCTBEHHBIM IMPAKTUYECKA BCEM HMCXOAHBIM U OOOOIICHHBIM 3aBUCUMOCTSIM JIJIS
HanpsHKEHUH U e OpMalunii, SBISeTCsl HEOTHOPOIHOCTD TaHHBIX. [ PyIIbI JaHHBIX MOTy4YEeHHBIX, HAPHMED, ITPU
(MKCHPOBaHHOM TeMIiepaType U Habope CKOpOCTel pacTsDKEHHUsI UMEIOT pa3Hble 3HaKW KO3((HUIIMEHTOB KOppe-
JSAIMYU ¢ 0000IIEHHOH KPUBOH B 00JIaCTH M3MEHEHHS TIEPEMEHHBIX. MeTo/1 ABYXATaIHOM JIMHEapU3aIiH, IPEIo-
JKEHHBIIl HAMH paHee, HeJIMHEHHBIX M HEMOHOTOHHBIX 3aBHCUMOCTEH, IToKa3all 3()eKTHBHOCTh IPH PEIICHHIH 3a1a4
TIMHeapH3alliy 1 MONTy4YeHns] 000OIIEHHBIX HHBAPHAHTHBIX SMITUPUYECKIX 3aBUCHMOCTEH, CBSI3aHHBIX C AKCILTyaTa-
IIMOHHBIMH CBOWCTBAaMH Pa3HBIX KJIAacCOB 3racToMepoB. O00OIIEHHbIe (MHBApUAHTHBIE) 3aBUCHMOCTH TOJTYYarOTCS
HETIOCPEICTBEHHO B MPOLIECCe JABYXATAITHOW JIMHEApU3aIMi UCXOHBIX 3aBUCHMOCTEH, KaK CIIC/ICTBHE HX OOIIMX
TeOMETPUYECKUX XaPAKTEPHCTHUK, WM TIPU COBMEIICHUH TPSMBIX JIMHUI KOPPEKTHBIMHU ONIEPALHSIMU TPAHCIISIIIH
U 1oBOpoTa. B pabote ¢ ncronp30BaHneM ABYXITAITHOTO METO/Ia JIMHEAPU3ALIMH IIUPOKOU TPYIITHI THIIOBBIX SMITH-
PHYECKHUX 3aBHCHUMOCTEH IMOJTyYeHbl UHBAPHAHTHbBIC JIMHEHHBIE COOTHOIICHHUS JUTSI KPUTHUECKUX XapaKTEePHCTHK
OJJHOOCHOTO DAaCTSDKEHHsI B Pa3HBIX YCIOBHSAX OOPa3LOB 3JIaCTOMEPOB: HATYpaJbHOIO KaydyKa, OyTWIIKaydyka,
¢ropconeprkariero noaumepa Buton B, OyTaueHCTHPONBHOTO KaydyKa U OTBEPIK/ICHHBIX KOMITO3UIMI Ha OCHOBE
a3uaHOro nojuMmepa. IlokazaHo, YTO UCIIOIB30BAHKE B KAUECTBE OJHON M3 MEPEMEHHBIX, YACTHBIX MM KOMILIEKC-
HBIX MApaMeTpOB, XapaKTEPHU3YIOIIMX YCIOBHS HArpYXEHHs, NPUBOIUT K HECKOJIBKAM OOJAaCTAM JIMHEHHOCTH,
00YCJIOBIICHHBIX HEOTHOPOHOCTHIO JIAHHBIX.
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Abstract

The results of applying a two-stage linearization method for the generalization of nonlinear and non-monotonic
dependences of critical (including ultimate) characteristics of uniaxial tension of a group of elastomer samples
under different temperature and strain-rate conditions are presented, yielding invariant regression equations with
high correlation coefficients. The stress and strain at break or at the maximum stress point are used as critical
parameters of the experimental stress—strain relationships. To date, the construction of generalized dependences
has employed a wide range of generalized variables and shift factors relative to a master curve. However, the
dependences in both the original and generalized variables are generally nonlinear and non-monotonic, which
complicates the assessment of transformation correctness. An additional negative factor inherent in virtually all
original and generalized dependences for stresses and strains is data heterogeneity. Groups of data obtained, for
example, at a fixed temperature and a set of strain rates exhibit different signs of the correlation coefficient with
the master curve over the domain of variable variation. The two-stage linearization method proposed earlier for
nonlinear and non-monotonic dependences has demonstrated effectiveness in solving linearization problems
and obtaining generalized invariant empirical dependences related to the operational properties of different
classes of elastomers. Generalized (invariant) dependences are obtained directly in the process of two-stage
linearization of the original dependences, as a consequence of their common geometric characteristics, or by
combining straight lines through correct translation and rotation operations. Using the two-stage linearization
method for a wide group of typical empirical dependences, invariant linear relations were obtained for the
critical characteristics of uniaxial tension under different conditions of elastomer samples: natural rubber, butyl
rubber, Viton B fluorinated polymer, styrene—butadiene rubber, and cured compositions based on an azide
polymer. It is shown that the use of partial or complex parameters characterizing the loading conditions as one
of the variables leads to several regions of linearity due to data heterogeneity.
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