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OINIPEAEJIAIOIIEE YPABHEHHUE BA3KOYIIPYT'OI'o IIOBEAEHUA
OJHOOCHOOPHUEHTHUPOBAHHBIX IIOJIMMEPHBIX MATEPHUAJIOB U ETO
ITPUMEHEHHUE K PACYETY AUATPAMM PACTAKEHHUA
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B pa60Te MNpEaAJIOKCHO HOBOC OIMPCACIAIOMICCS YPABHCHUC BA3BKOYIIPYTOCTHU, MO3BOJIAIOIICC OIH-
CaTb MOBCACHNUC OJHOOCHOOPUCHTUPOBAHHBIX MMOJUMEPHBIX HUTEH U INICHOK. B kauecTBe npumepa pac-
CMOTPCHO IMPOTHO3UPOBAHUC JUATPAMM PACTAKCHUA HOHHKaHpoaMI/IHHOﬁ IUICHOYHOM HHTH.

Knioueswvie crosa. noTeHIINAIIBHBIN 6apbep, MOoJInKanpoaMu i, IJICHOYHbIC HUTHU, AUArpaMMBbI pac-
TSsOKCHUA, «ceMeuncTBa» KPHUBBIX MTOJI3YUCCTHU U pCiIakCallun HaHpSDKeHHfI.

DEFINING EQUATION OF POLYMER VISCOELASTIC BEHAVIOR AND ITS APPLICATION
TO STRESS-STRAIN CURVES DESCRIPTION
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A new viscoelasticity defining equation, which allows to describe the behavior of pultruded pol-
ymer threads and films, is proposed in the report. Polycaproamide film thread tension diagram prediction

is considered as an example.

Keywords: potential barrier, nylon 6, polymer film thread, stress-strain curves, experimental

"families” of creep and stress relaxation curves.

[TonumepHble MaTepHaibl U U3ACINS HA UX
OCHOBE HAIIJIM IIMPOKOE NMPUMEHEHHE IMpaKTHde-
CKM BO BCEX OTpacisaxX HpomblieHHocTH. [lomu-
MEpHBIE BOJIOKHA, HUTH, TUJICHKH, KOMITO3MIIMOH-
HBbIE MaTepraibl CTaJl HE3AMEHUMBIMU B Ka4eCTBE
MaTepHajioB OBITOBOTO Ha3HAUEHHs, AeTalleid aB-
ToMoOmwiIell U T.n. B Hacrosmiee BpeMs TpyAHO
HAliTH oOTpacib, KOTOpas HE HCHOJb30Bana Obl
IUIGHOYHBIE MaTepHaibl B BUAC MOKPBITHH, CBO-
OOMHBIX TUICHOK MJIW M3Ienuil u3 Hux. llpu sTom
MOJMMEpPHBIE MaTepHalibl, IPUMEHsIEMbIE I pa3-
JUYHBIX LeNeid OBITOBOrO Ha3HA4YEeHUSs, NOKHBI
o0J1aaTh COOTBETCTBYIOUIMMHU e OpMAIIHIOHHBI-
MU U IPOYHOCTHBIMH cBOMcTBamu. [lanHas pabora
MOCBSIIIIEHA MOJEIUPOBAHUIO M POrHO3UPOBAHUIO
YOPYTUX U PENaKCAIlMOHHBIX CBOWCTB OJTHOOCHO-
OpPUEHTUPOBAHHBIX MOJMMEPHBIX HUTEH H TUICHOK.
B kauectBe mpumepa mpeasaraeMblii METOJ MpH-
MEHEH A TNPOTHO3UPOBAHMS TOYEK JUarpaMm

pactspkenus: nonukanpoamuaeix (ITKA) nenou-
HBIX HUTEH, SBJIAIONUXCS TMEPCIEKTUBHBIM MaTe-
pHUaNIOM JUIs MCIOIb30BaHUS €0 B OBITOBOW TEX-
HHKE.

BonbmmHCTBO OpHEHTHPOBAHHBIX amMopd-
HO-KPUCTAIJIMYECKUX TMOJIMMEPOB TPH HAITWYNAU
MEXaHUYECKUX BO3JECUCTBUI MPOSBISIOT HENH-
HEWHbIE peosoruyeckue cBorcTpa. s onucaHus
MEXaHU3MOB HX TOBEIEHHs pa3paboTaH psij Teo-
puii HenuHeiHOM Bsi3koynpyroctu [1-5], ocHoBaH-
HBIX Ha M3BECTHOM MPHUHUUIIE HACIEICTBEHHOCTH
JI. boneiimana. CoBpeMEHHBIE TEOPHUH HETUHEN-
HOM BS3KOYNPYrOCTH OTJIMYAIOTCA BHJOM sApa
penakcanuu ¥ 0O0OCHOBBIBAIOTCA JTHOO aHAIH30M
OOJIBIIIOTO YHCTIa JKCIEPUMEHTANBHBIX JaHHEBIX,
MO0 HEKOTOPHIMH OOUTUMH (PU3MIECKUMHU aHAIIO-
rusmu [6-11]. Mcnonp3oBaHue Tagkux sacp B
WHTErPaIbHOM OIIPEENSIONIeM YPaBHEHUN HMEET
PSAA 9ACTO MAaTEeMaTUYECKUX YAOOCTB, YTO TMO3BO-
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JISieT BIIOJIHE yJOBJIETBOPUTEIBHO ONMMCHIBATD -
POKHUH KJ1acc MOJTUMEPHBIX MaTEpHAIIOB.

Tem He MeHee, aHAU3 MOBEICHUS CHHTE-
TUYECKUX MOJIMMEPHBIX MaTepHalioB B Pa3IUUHBIX
pexuMax 1epopMUPOBAHUS MOKa3al, YTO ypaBHe-
HUE HANPSKEHHO-1e()OPMUPOBAHHOTO COCTOSHHUS
MOYKHO MPEJICTABUTH B BHIE:

®(o,£,6,£)=0, (1)
rae: G — MeXaHH4ecKoe HampsokeHue; € — aedop-
Malysi; G — CKOPOCTh M3MEHEHHUSI MEXaHUIECKOTr0
HANPSDKEHUS; € — CKOPOCTh JiehOpMaIluu.

Becbma cnoxkHas W MHOrooOpasHas
HAJMOJIEKYJISIpHAs CTPYKTypa OpHUEHTHPOBAHHBIX
aMOp(HO-KPUCTAJUTMYECKUX —MOJIUMepoB  [2, 3]
OIpeensieT BA3KOYIPYTrue CBOMCTBA MOTUMEPHBIX
MatepuainoB. [Ipu mepopMupoBaHHMM MaTepUaIOB
JaHHOTO KJlacca OCHOBHYIO JIONI0 Jedopmanuu
cocTaBiser oOpaTHMas BS3KOYNpyras 4acTb Jie-
¢dopmanuu. B obmem ciydae monnyoo nedopma-
LU0 € MOXHO MPEACTaBUTh B BUAE CYMMBI YIIPY-

roit (€, ), BAKOYNPYIOH, NIM KOH(YOPMALMOHHON

(€, ), m HeoOpaTuMoii (€, ) uacreil nedopManum.

Ckauko00pa3HOCTh W UIMTENBHOCTD IPO-
1eccoB Ae)OpMUPOBAHUS CBUACTEILCTBYET O TOM,
YTO BCE OCHOBHBIE MEPECTPOUKU MPHU IePOPMHUPO-
BaHUM MOJIMMEPOB MPOUCXOIAT HA ME30yPOBHE C
JOCTaTOYHO OONBIIMMHU BpPEMEHAMH pelaKcaluuu
(10% + 10%) u onpemensOTCS €ro HaIMONEKYIAp-
HOU cTpykTypoil. Takum oOpasom, ciexyer mpu-
3HaTh, YTO HAa ME30ypPOBHE IMOJUMEPHl B Harpy-
JKEHHOM COCTOSIHUM MOT'YT HaXOAWUTBCS B pasiiny-
HBIX KBa3HPAaBHOBECHBIX COCTOSHHSIX. JKCIEpH-
MEHTAJIBHBIM MOATBEPKICHUEM JaHHOMY BBIBOLY
MOT'YT CIY>KUTh OOHapyxeHHble b.M. I'nH30yprom
KkpucTaonogooHeie Tsxu [12]. Hambonee mpas-
JONOJO0HOH sBIISETCS THIIOTE3a O TOM, YTO Ha
ME30YPOBHE CYIIECTBYET HE MEHEE JIBYX YCTOWYM-
BBIX CTPYKTYP, KOTOpbIE B COOTBETCTBUH C TEPMH-
HOJIOTHEH, npuHATOH B padore [13], Oynem HasbI-
BaTh aKTMBHBIMH KOH(OPMAIIMOHHBIMH 3JIEMEHTa-
mu (AKD), npupona KOTOPBIX sl MEXaHHYECKOTO
OINMCAaHMs HE UMEET MPUHLUIHUAIBHOIO 3HAYECHHS.
[lepexon U3 OIHOrO COCTOSIHUSL B APYro€ COIpPO-
BOXKJ@eTcs KBaHTOM Jjiepopmaiuu O . [Ipu Takom
MOJXO0JIE BSI3KOYNpYrasi 4acTh JeopMaliy JIUMU-
Tupyercst obparumeiMu niepexonamu AKD u3 on-
HOT'O COCTOSIHUS B APYTOE.

B paGore [13] BeIBeZICHO B SBHOM BHUjE
OIpeesIIoNIee yPaBHEHNUE BA3KOYIPYroro cocTo-
sHus (1) mpu ycioBHH, Y4TO BBICOTHI MOTEHIIAAIb-

HBIX 0apbepoB, pa3AeNAIOUINX KBa3HPaBHOBECHBIC
cocrossHus AKD, MMHENHO 3aBUCAT OT YpOBHS Me-
XaHUYECKOT'0 HAMPSDKEHUs, YTO OOBIYHO MPUHHUMA-
ercss B OOJBIIMHCTBE TeOpUl paspymeHus. B
OKOHYATEIbHOM BUJE ONpPENCIAIONIee YpaBHEHUE,
noxydeHHoe B padore [13], umeer Bux:

d G c 1( . v
—le—Z |+ e-=[chz{ U + L2 |=..
dr E, E,) 2 E,
= Y*_G 2
.=q 2,
rue: T =—exp[—H*] — cobcTBeHHOE Oe3pasmep-
Ty
. U
noe Bpemst; U =—— — npusenennas sHeprus
kT
SHEPTETHYECKOTr0 3a30pa MEXKIY IBYMS KBa3UpPaB-
" H
HOBecHBIMH cocTossHusiIMH AKD;, H =—— —
KT

MNPpUBCACHHAsA BBICOTA SHCPTCTUYCCKOIO 6apbepa
MCKAY ABYMSA KBAa3UPABHOBCCHBIMU COCTOSIHUSIMU

AKD; y* - CTPYKTYpPHO-

4yBCTBUTENbHBI Kod(Guument; E; — momyms

MIPUBEICHHBIN

YIpyrocru, OHpC,HCJ'ISHOH.II/Iﬁ YIOpyryro 4actb AC-

dbopmanuu;, — — YacToTa Mmoaxojaa K Oapbepy —
To
KOHCTAHTa JUIsl JaHHOTO MaTepHaa; g = om,
U
2ch| —
2

— IapaMeTp, ONMCHIBAIOLINHA aKTUBHPYIOLIYIO POJIb
Harpy3ku; O — BEIMYMHA KBAHTA aGCONOTHOM Je-
¢dbopmMauu TpU EJUHUYHOM KOH(OPMAMOHHOM

nepexone; M, —aucno AKD Ha equHMIY JUIMHBL

AHanu3 peleHuss ONpeeNsomero ypas-
HeHus (2) moka3bIBaeT, YyTO JaHHOE YpaBHEHHUE B
HEKOTOPBIX Tpeenax BIOJHE yAOBIETBOPUTEIBHO
OIMCHIBAET BA3KOYNPYro€ IOBEAEHHE IOIUMEp-
HBIX HUTEH.

OpHako JeTalbHBIM aHalu3 IOKa3bIBAeT,
4yTo B OOJiee MIMPOKOM JIUamna3oHe Harpy30K HMe-
IOTCSl HEKOTOpBIE 3HAUYMMBIE OTKJIOHEHMsI OT TEO-
puu. Ilpexxae Bcero, 3To BEI3BaHO TEM, UTO BHICOTA
SHEPreTHYECcKOro Oapbepa MEHseTCs 3a CUeT Halu-
yus ynpyroi sHeprun AKD. Kak n3BectHo, ynpy-
rasi SHEprus sBISIETCS KBaJAPaTUIHOH (hopMoil oT
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MeXaHU4eckoro HampspkeHus. I[lostomy ypaBHe-
HUe (2) B 9TOM clly4ae MpUMeT BUJI:

T
=gsh(x’), )
(e)
rae: X:E — ympyrasg d4acTb aedopMaluy,
0

3 26m, _
" [L+exp(-UN]’

YyBCTBUTENBHBIH KO3()(PULIMEHT, oIpenesieMblii

q Y - CTPYKTYPHO-

13 DKCIIEpUMEHTA.

Paccmorpum mpumeHenue ypaBaenus (3) k
M3Y4EHUIO TUarpaMM pacTsDKEHUs, MOITYYEHHBIX C
KBa3UIIOCTOSTHHOM

CKOpPOCTBIO pacTsKCHUA

£ =Cconst, a umenHo:

é(l—x;)jt(g—x)[eyXZ + Ae’yxz} =...

..=gsh(yx*), 4)

371€ech I Kpatkoctu A = eV

Vpasuenne (4) mnpencraBiasier  coOoit
00bIKHOBEHHOE I epeHInaIbHoe  ypaBHEHHE,
3agaya Koum s koroporo € =0, X=0.
PaccmoTpuM cHauanma cTaTHYecKylo Iua-
rpamMmy pactsbkenusi, s koropoit € — 0. Nwme-

cM.
_ —2yx2
_xydize ] (5)
[+ Ae?™]

OOmmit BuUJ ATOM 3aBUCHMOCTH H300pa-

€

*eH Ha puc.l. ®U3NYecKuil CMBICT NAHHOW JIua-
TrpaMMBbl JIOCTaTOYHO o4deBUAeH. IIpu manbx ne-
(dbopMaLuAX OCHOBHYIO pOJIb MTPAIOT YIpyTue je-
¢dbopmanum, nanee HAYMHAIOT «pabOTaTh» KOH-
(hopMaLlMOHHBIE TIEPEXOMBI, T.€. MPOHCXOAMUT JI0-
MOJTHUTENBHOE OpHueHTHpoBaHue. s rubkouen-
HBIX MOJIMMepoB (KpuBasi 1) paspylieHHEe MOXeET
npou3oiTH panblue, yeM Bce AKD nepeiiayt B 60-
Jlee yCTOMYMBOE COCTOAHME. [l JKECTKOLETTHBIX
(manpumep, CBM, Apmoc ¥ T.I.) H CpPEIHEKECT-
KOLICITHBIX TOJIMMEPOB (MONUATHIICHTEpedTaNaT)
10 Mepe YBEJINYECHUS YPOBHA JeOpMauy Mpouc-
X0auT 3(QEKT HACHIIICHUS, KOr/a MPH HATMYUH
JIByX yCTOMUMBEIX cocTossHUM Bce AKD mepeiinyT
B OpUEHTHpOBaHHOE cocTosHue. Jlamee paboraer
TOJIBKO ympyrasi 4acTe Aedopmalud, T.e. Moiyda-

di(s— X)+ (e~ x)[exp(yx2)+exp(u* —yxz)} =..

ercsl TUMUYHAs S—oOpa3Has JuarpamMma pacTshKe-
Hus (kpuBas 2).

XA

€

Pucynok 1. Ctatnyeckasi AmarpaMma pacTsizKeHHUsI

B obmem cnydae ypaBHeHue (4) HEe MHTeE-
TPHPYETCSl B KOHCYHOM BHUJIC.
B cnydae ruOKomenHbIX HOMUMEPOB (

yX2 <1), ypaBuenue (4) npencrasiser coGoi

ypaBHeH#e PukkapTu:

eX' +qyx> + L+ A)x—(L+A)e—-£=0. (6)
[TyreM CTaHAAPTHBIX 3aMEH MEPEMEHHBIX

ypaBHeHHe (6) nmpeBpamiaercsi B ypaBHEHHE DUpH:

y"(6)-0y =0, ()
pELIEHHs] KOTOPOTO BHIPAXKAIOTCS YEPE3 U3BECTHBIE
tabynuposannsie Gpynkunn A (0) u B, (0) Diipu
TIEPBOTO U BTOPOTO POJid, COOTBETCTBEHHO, 3/1ECh!

o-( LAY,

2
€

_ &7
qv Z

tyi—(A+1) (qy(1+A)) 7
SARTCR (e ’
(A1)

Z(e)=e % y(e).

AHanu3 pe3yJbTaTOB MHOTOYHCICHHBIX
AKCIIEPUMEHTOB i1 HEOOINBIIUX CKOPOCTEH Je-

(dbopMHpOBaHHS IOKa3aj, YTO 3aBHCUMOCTb BHIA
JMarpaMMbl pacTspkeHust oT € ciabast. Jnst ru6-

KOLIEMHBIX MOIMMEPOB 3aBucuMocTh &(X) ¢ Tou-

<2
HOCTBIO 0O € HMECT BUA.

_ v 2 2qyex
S(X)_X+(1+A)X L+ AL+ A)+2qx]
2qy(1+A)E" ©

[(1+A)+2qx]'
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Cunrtass € MaibIM MApaMeTpoM C TOYHO-
CTBIO JI0 € B INEPBOl CTEIEHH, PEIICHHE YpaBHe-
HUs (4) B oOwmeM Bue T OONBIINHCTBA BBICOKO-
OpPHEHTHUPOBAHHBIX HUTEH M MJIECHOK MOXKHO Mpea-

q [1— e‘”*z}

2[14 pe |
2yq(1+ A) e x
(1+ Ae 2 )2 +2yq(1+ A) e 2 x

CTaBUTH TaK:

e(x)=x+ +..

Wt E

- (9)

JlanHOE mpeAcTaBiICHUE PEIIECHUS ypaBHeE-
HUs (4) mpeanaraercs UCIOIb30BaTh VIS TIPOTHO-
3UpPOBAHHS JHarpamMM pPacTsKEHHsI OIXHOOCHOOpH-
E€HTHPOBAHHBIX OJUMEPHBIX MaTEPHAIIOB.

B xauecTBe 00BEKTOB HMCCIEIOBAHUS pac-
CMaTpUBAIOTCA OJHOOCHOOPHEHTUPOBAHHBIE IlJIE-
HOUYHbIe HUTH Ha ocHOBe [IKA. DkcnepuMeHTanb-
Hble 00pa3nsl [1IKA pa3nnyHol CTENEHU BBITSKKH
(A=2.4; 4.1; 5.5) nomy4ensl B n1abopaTopuu «ie-
MEHTAapHBIX aKTOB paspyleHUs» B otaene Ousuku
MpoYHOCTH ~ PU3HKO-TEXHUUYECKOTO  HMHCTUTYTa
umenn A.®.Mopde PAH nHa ycraHoBKe myTem
MHOTOCTYTIEHYaTON 30HHOW OpPHEHTAallMOHHOM BBI-
TSDKKA TPECCOBAHHBIX IUIEHOK. JlMarpammel pac-
TSDKEHHWM, a TakkKe «CEMENCTBa» pellaKcaluu
HanpspKeHUH U TMON3YY4eCTH C BOCCTAHOBJIEHUEM
UCCIIEyEMBIX OOBEKTOB MOJTYUYEHBI B 1a00paTOpUH
«PenakcanmonHbIX sBieHUi» kadenpsl Corpo-
TuBneHus MatepuanoB Cankr-IlerepOyprckoro
rOCyJapCTBEHHOTO YHHBEPCUTETa TEXHOJIOTHH U
au3alHa.

IIpomecchl moi3yyecTu ¢ BOCCTAaHOBJIEHH-
€M M pellakCallud HalpsDKEHHs MPENCTaBISsIoT Co-
00ii Hanbonee MPOCThIE BAPUAHTHI HATPYKEHHOT'O
COCTOSIHUSI MaTepuana, MOCKOJIbKY OIWH M3 mMapa-
METpOB JMOO0 G MPHU MON3YUYecTH, MO0 € MpH pe-
JIAKCallMM HaNpsDKEHUM MOJ/IEp)KUBAETCS HEU3-
MEHHBIM B T€UEHHE FKcIiepuMeHTa. M3 nmuarpamMm
pacTsDKEHUIT MOXKHO TOIYYUTh IE€pPBOHAYAJIbHBIC
CBEICHHSI O MPOYHOCTHBIX W Ae(POpPMaLMOHHBIX
XapaKTepUCTUKAX HCCIIeNyeMbIX 00pa3loB, HO ca-
MU 110 cebe OHM HE JAIOT MOJHOTO MPEICTABICHUS
0 (u3HMKO-MexaHUYecKUX cBoMcTBax. OJHAKO B
HUX BCE-TAaKU COAEPKUTCS BakHAs MHPOPMALHS O
CTPYKTYpHBIX HU3MeHeHHsX. [ oOBeKTHBHOro
olLleHMBaHUA PU3NKO-MeXxaHndeckux cBorucTB [TKA
HEOOXOIMMO HM3Y4YEHHE TMPOLECCOB IMOJI3Y4ECTH U
penakcaluy HalpsHDKEHUH, aHalIM3 KOTOPBIX JaeT
WH(OPMAIUIO O BA3KOYIIPYTUX CBOMCTBAaX MaTepu-
ana.

Takum oOpas3oM, Ui ONpeneneHus HeHus-
BECTHBIX KOHCTAaHT, BXO[SIMX B ypaBHeHHe (4),
WCTIOJIB30BAJINCh CTATHYECKUE OKCHEPHUMEHTAIIb-
HbIe KpPHUBBIC MOJ3YyYECTH U KPUBBIC pellaKCallly
Hanpspkenuit [14, 15)]. Ha pucynke 2 mpezacrasiie-
HBI DKCIIEPUMEHTAIbHbIC 3aBUCHMOCTH Jedopma-
i (KpUBBIC TION3YYECTH) M PEIaKCHPYIOLIETO
MOIYNSL OT JOrapu(pMHUUECKOM MIKalbl BpPEMEHH
(t=60 c) mns oOpasoB MpenenbHONW CTENEHU BBI-
Tokku (A = 5.5).

€ %

4.5

c. MIIa

137
4.0 4

123

105
97

75

404 -

Pucynok 2. «CemeiicTBa» KpUBbIX mos3ydectu (a) u
pesTaKCHpYIoIero Moay.is st oopasmos ITKA (6)

Pacuer Oonee cioxHOro pexxuma aedop-
MHUPOBaHHUS, & IMEHHO, TOUEK AMArpaMM pacTsbKe-
HUI TPOM3BONWICS O MOJTYYCHHBIM 3HAYCHHSIM
BSASKOYIIPYTUX XapaKTEPUCTUK M ypPaBHEHUIO CO-
crosuus (9).

JuarpaMMbl  pacTsHKEHUH HCCIIENLyEeMBIX
o0pa3noB (puc. 3) MONyYeHBI Ha YHHBEPCAJIbHOU
ycraHoBke Instron 1122 mpu ckopoctu aedopmu-
poBanust 100 mm/mMuH, 0a30BOW JUIMHE OOpa3lloB
30 MM, Temmeparype 21°C u OTHOCHTENbHOU
Biakuoctu 46%. Kak MOXHO BHIETh, BUI IUa-
TrpaMMBbl PACTSDKEHHUS CHIIBHO 3aBHCUT OT CTEHCHH
BBITSKKM A 00pas3noB. sl mpenensHO OpUEeHTH-
pOBaHHOro oOpasla AuarpaMma UMEeT OOBIYHBIH
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IUisl KampoHa S-o0pasHelidi Bua. Kak u cnemoBano
OXHJaTh, YMEHbLICHUE A 10 4 MPUBOIUT K 3HAUH-
TETbHOMY YMEHBIICHUIO Pa3pbIBHOIO HANPSHKEHUS
Gp, JBYKPaTHOMY YBEIMUYEHUIO pPa3pbIBHOU [e-
dopmanuu €, HO S-00pa3HBIN XapakTep auarpam-
MBI TIpH 3TOM coxpansercsa. CyIIecTBEHHO HHOM
XapakTep HMeeT audarpamMma s oOpasloB C
A=2,4. Kak MOXXHO BUJICTh, B JJAHHOM CITy4ae Ipo-
JIOJDKAaeTesl CyIIeCTBEHHAas JOOPHEHTAalHs o0pasna
B mpouecce pacTsukeHus. PaspeiBHas nedopmanms
gp, nocruraer 100%, to ectb 0Opasew yuIuHsETCA B
2 pa3a.

o, MMz

0

Pucynok 3. JkcnepuMeHTaIbHBIE THATPAMMBI pac-
TszkeHHus 11 00pasnoB IIKA pasiu4Hoil cTenenn
BBITSZKKH

Kak cnexyer u3 rpaduxoB Ha puc. 3, pac-
YeTHBbIC 3HAYCHHsI BIIOJNIHE YIOBJICTBOPUTENHHO
COTJIACYIOTCA € 3KCIIEPUMEHTANBHBIMU TAHHBIMH.

Takum 00pazoM, NpearoKeHHOE YypaBHe-
HHe cocTosiHus (4) ¢ KBaapaTU4HOI (OpMOit 3aBU-
CHUMOCTH YIPYrod 3Hepruu 06oiee TOYHO MO3BOJIS-
€T OMHcaTh M CIIPOrHO3MPOBAThH MOBEACHHE ONHO-
OCHOOPHEHTHUPOBAHHBIX MOJIMMEPHBIX MaTepua-
JIOB.
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