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CTpyKTypHast XeCTKOCTE IOJIAMEPHBIX CTEKOJ CBS3aHa ¢ 601IbII0# KPYTH3HON TEMIIEPATYPHOI 3aBUCHMO-
CTH peNTaKCalHOHHBIX CBOMCTB PACILIaBOB BOIH3H TeMNEepaTyphl cTekioBauus 7, MUKPOTaKTHYHOCTS [O-
JAMEPHBIX LeNei CyUIeCTBEHHO BAMSET Kak Ha T, TaK U Ha CTPYKTYPHYIO XE€CTKOCTb BEICOKOMONHMEPOB,
kotopas y [IMMA Bo3pacraeT ¢ nepexofoM OT H30TaKTHYECKOH K CHHAHOTAKTHYECKO CTPYKTYpE LEneH,
a y I1B - ¢ nepexofoM OT JTHHEHHOrO noauMepa ¢ 1,4-3BeHbAMH B IIENH K Pa3BETBICHHOMY MOJIUMEDY
¢ 1,2-3pennamu. [TapameTp cTpykTypHO# kectkoctd D = U_/kTy, rae U, 1 Ty — CTPYKTYPHBIE KOHCTAHTBI
B ypasHeHuy Porens-Pynpuepa-TaMMaHa, THHEAHO 3aBUCHT OT OTHOLIEHHUS! T,/T,. Ipu aTOM st ruGKO-
LENMHBIX OJUMEPOB, HE3ABHCHMO OT HX XMMHYECKOTO CTPOEHHA, MUKPOTaKTHYHOCTH, MM u noasipaoctu
AaHHBIE JIOXKATCH HA €JHHYIO TPAMYIO. PaccuuTaHHBIN H3 HaKJIOHA NPAMOM NPENIKCIIOHEHHANLHBIN KO-
acrpumeHt B, B ypaBHeHuH THNIA BonbiMaHa—-AppeHHyca A1 BpEMEHH pelakCalldy O.-NIPoIecca YHCIEH-
HO paBeH ~5 x 10712 ¢ ¥ coBMafaeT ¢ TAKOBLIM, IONYYEHHBIM B PENAKCALHOHHOMN CIEKTPOMETPHH OJIUME-
poB. Yem Menbiue napametp D u yem 6auxe temneparypa Ty k T, TEM CHJIbHEE IPOSBIAETCA CTPYKTYP-
Had JKEeCTKOCTh MoJimMepa. BbICKa3aHO HPEANnoNoXeHHE, YTO BO3PACTaHHE CTPYKTYPHOM XKECTKOCTH NpH
nepexofie OT H30TAKTHYECKOro K cuHanoTakTHueckoMy IIMMA 1 ot 1,4-I1B k 1,2-I1B cBi3aHo ¢ u3MeHe-
HHEM KPYTH3HBI TEMIIEPATyPHO# 3aBUCHMOCTH CBOGOJHOro o6'beMa NpH H3IMECHEHHH MUKPOTAKTHYHOCTH

noiauMepa.

CTpYKTYpHO-3XECTKHE CTeKJIa MOJY4aloTCd U3 pac-
TUTABOB HOTMMEPOB € CHILHOM TEMIIEPAaTYPHO! 3aBUCH-
MOCTBIO PEJIAKCALHOHHBIX CBOMCTB BOJNHM3H TEMIIE-
paTyphl crekinoBaHud [1, 2]. Takasd 3aBUCHMOCTD,
IO HAllleMY MHEHHIO, CBA3aHA C KOONIEPATHBHOCTHIO
Ol-peJlakCcalMy U 3aBHCHMOCTBIO SHEPrU aKTHBALUHU
U, ot temnepatypbl 7. OGbIYHO 3Ta 3aBHCHMOCTb
HAHTYYIIUM OGPa3oM OMHUCHIBAETCS COOTHOUIEHHEM
®orens—Pynbuepa—-Tammana

vo = U/ _lT") - W

rae U. u Ty — CTPYKTYpHbIE KOHCTaHThI NOJIUMEPA,
KOTOpbI€ MOIYT OBbITh TakKe BbIPaXKEHBI Yepe3 KOH-
craHThl ypaBHeHus Bunbamca-Jlanpenna—®eppu [3].

XapaKTepnngqccxoe BpeMsl penakcalyy T, OT-
Bevyamwllee MaKCHMYMY paclpeaesicHUs BpEMEH MPo-

3 BBICOKOMOJIEKY/ISIPHBIE COEJUHEHUS = Cepus A

ecca O-peyraKcauii, 3aBHCHT OT TEMIIEPATYPhI CO-
TJIaCHO YpaBHCHHIO

To = Boexp[U,/(kT)] ’ €3]

C y4eToMm cooTHOLIEHUS (1) 3TO ypaBHEHHE NMPUHH-
MaeT BHJ

Ty = Beexp[(U/)/(T-T)] ()

3necs B, — Npef3KCNOHEHIMANLHEIA KO3 uuu-
€HT, PaBHbIH, MO JJAHHBIM PEaKCAHOHHOM CNEKT-
pOMETpHH, I FAOKOLETHBIX THHEHHBIX MOTHME-
poB 5 X 10712 ¢ (£20%) [4]. Yem Gnuxe T, K Temrie-
patype cteknoBaunus T,, TeM Kpyde TeMIepaTrypHas
3aBUCHMOCTbH BpEMEHH pellakcallu T, U TeM Ooiiee
CTPYKTYpHO-XpynkuM siBasercs nomumep. CTpyk-
TYPHO-XXECTKHE CTEKJIa XapaKTEPU3YIOTCA YaCTO Me-
XaHHYECKO¥ XPYNKOCTBIO ¥ MaJIOH MPOYHOCTHIO. Tak
Kak npu T = Ty BpeMsI pejlakcalli T, = 0 # CETMEH-
N6
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TaJIbHasi TOABHXKHOCTh MOJTHOCTHIO HCKITIOYAETCS, TO
TeMrepatypy ®orens Ty, MOXKHO CUUTATh TeMIepa-
TYpO# XpYNKOCTH. ‘

Ecnu, cormacHo pa6oTam [1, 2], BBecTu napameTtp
D = U_/kT,, (k — nocrosnnas Bonbimasna), To ypag-
HeHue (3) npuMeT BUJ

Ty = Boexp[DTy/(T -T,)l ‘ “)

YeM MeHblIIe YHCIIEHHOE 3HaYeHHe napameTpa D,
TeM 60JbIIIE CTPYKTYPHAsA XECTKOCTh MONUMEpPA.

W3 ypasuenus (3) npu T = T, cnegyer

To(T)

U. = 2.3klg-%
o

(T, = To), &)

rae mop T, NOHMMAeTCs CTaHfapTHas TeMNepaTypa

CTEKJIOBaHHs MONUMEPA, MPU KOTOPOi BpeMs O-pe-.

JIAKCAI[UH JOCTUIaeT CTAHRAPTHON BETUYHHBI T, =
=3 % 10? ¢ [4]. O6bI4HO TeMMepaTypa CTEKIOBAHHS
u3Mepsetca rennopbiMu MeTofamu (JICK, Tennosoe
pACIIMpEHUE, TEIMUIOEMKOCTh) U MPU CKOPOCTH Ha-
rpeBaHHs W ~ 2 rpajiyMUH TEMIIEPATypa CTEKIOBaHHs
COOTBETCTBYET CTAHAAPTHOM T,

ITocne nopcranoBku BelpaxkeHus (5) ansa U, B co-
otHomenue D = U fkT, nony4yum

T .
D = C(FZ- 1), ‘(6)
rge
C = 231g[7,(T,)/B,] (7)

Ilpu nmofcraHoBKE B cOOTHOWICHHE (7) YHCICH-
HBIX 3HaUYeHH To(T,) =3 X 10?cu B,=5%10"2 ¢ no-
nyyuM C = 31.7. OTa KOHCTaHTa SABJSETCS HHBAPH-
AHTHOM I Kjiacca TMOKOLENHBIX JIMHEHHBIX MOJIH-
MEPOB, C KOTOPbIMH MBI B laliIbHEHIIEM OyieM HMETh
geno. 3 ypasrenus (6) cnepyet, 4yTo napamerp D
npu M3MeHeHUH TeMnuepatypbl Porens ot T, = T,
(mpenenbHO CTPYKTYPHO-XecTKue crekna) o 7, =0 K
(mpénenbHO CTPYKTYPHO-MATKHE CTEKIIAa) U3MEHSET-
s oT 0 1o o. [l Uy(T,) u3 ypaBHenns (2) cnenyer

Uu(T,) = 2.3kT,lg[t(T,)/B,] = kCT, =

(3
= 0.2637, KJIX/MONb,

rae k = 8.29 x/mons K.
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Huxe paccMaTpuBaeTcd BIHSAHAC MHKPOTAKTHY-
HOCTH Liened JIMHEHHBIX MOJMMEPOB Ha CTPYKTYp-
HYIO XECTKOCTb. B OCHOBHOM OyAayT paccMOTpeHbI
BbicOKOMoneKkynsapHbie [1b u IIMMA, ansa koTopeix
HMEIOTCS IaHHBIE TI0 MUKPOCTPYKTYpPE M CTPYKTYp-
Hoil xkecTkocTH [1, 2, 4-10]. CooTBeTCTBYIOLIHME Xa-
PaKTEPMCTHKH NIOTMMEPOB NPUBENEHEI B TaGHIIE.

U3 puc. 1 cnegyet, 4TO BIHAHKE CHHAHOTAKTHY-
Hoctu Ha T, pns IIMMA BeIpaxaercd 1O JaHHBIM

- pa6or [5, 11], nuHelHo# 3aBucuMocTbiO. ITp aTOM

3Ha4yeHus T, mo naHubM [11], yknaabisaroTcs Ha 06-
LIYIO MPSAMYIO, €CNIU NOfi 7 MOHUMATh COfepXKaHHEe B

CyMME CHHAMO- M aTaKTHYECKHX 3BEHBEB B LEMAX
IIMMA.

[Ina o6paznoB [IMMA ¢ CHHEHOTAKTHYHOCTBIO
40-91% B TaGnHIe NPUBEACHBI 3KCIIEPHMEHTANbHbIE
pansbie aas T, T, U, u Uy(T,), a napaMeTp paccym-
TaH no ¢opmyne D = U_/kT,. Ias o6pa3nos [IMMA
c0 100%-Hoit H30TaKTUYHOCTBIO M 100%-HOi CHHAK-
OTaKTHYHOCTBIO MNPHBEACHbI 3KCICPUMEHTANbHBIE
panHsie [5, 8, 12, 13] no T, a napameTp D nonyyes
w3 akcrpanonsuun (puc. 2). U3 ypasuenus (6) pac-
CYHTaHa TeMmeparypa ®orens T, a N0 ypaBHCHHIO

(5) — koHcranrta U.,..

a4 I1B c pasHbiM cogepxXanuem 1,2-3BeHbEB U3-
BECTHBI 3KCNEPUMEHTaNIbHBIE faHHbie 1o T, Ilo
3THM [JaHHBIM Ha PHC. 1 HOCTpOECHa 3aBHCUMOCTD T,
OT n — OTHOCHTEJLHOrO cofiepXaHus 1,2-3BeHbeB B
nonuMepHbix nensax. CIuionHas KpHBas 2 npoBefie-
Ha MO JaHHBIM paboThl [14], a oTHENBHbIE TOYKH Ha-

" HECEeHBI M0 [aHHbIM APYrux paGor. [ns 4ucrto -

HeyHoro [1B (ue copepxaiuero 1,2-3BeHbeB) H pas-
perBinennoro IIB (100% 1,2-3BeHBeB) 3HaYCHHS
napameTpa D B34TbI B3 3KCTPaNOIALAN THHEHHOH
3aBHCHMOCTH Ha pHc. 2. 3 atux 3navyennit D 3aTem
paccunTanbl TeMnepaTypbl Porens Ty Kak u B CHy-
yae [IMMA. B TabGnuue npuBefeHbl TakXe IKCHe-
puMeHTanbHbie faHabie A [IBX u IIIMC — nonu-
MEPOB ¢ UENSAMH PEryIsipHOit CTPYKTYPBI.

OTHOCHTENBHO NPUYHH CTPYKTYPHOH XKECTKOCTH
noaaMepoB B pa6ote [1] Ob1m0 BhICKa3aHO MpeAno-
JIOXEHHE O TOM, YTO MOCIEHHSAS YBEIHYHUBAETCH
(D yMeHbIIaeTCA) C MOBbIMICHAEM T, IPH HEpEXOfe
OT OfHOT'O MOJIUMEPA K APYrOMY B CBSI3H C yCHIICHHEM
MEXKMOJIEKYJIApHOro B3auMopcicTeud. OfHako 3Ta
TPaKTOBKAa MPOTHBOPEYHT pe3ynbpTaTaM mid [IBX u
nuneiinoro nonubyragueda CKJI. Tak, u3 TaGrHibl
BHJIHO, 9YTO 06a nonnMepa UMEIOT (PaKTHYECKH OFHO
U TO Xe 3HaueHHe napameTtpa D = 19.5-19.8. Bmecre
€ TeM XOpOLIO M3BECTHO, YTO ITH NOJIUMEPDI CHILHO
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JanHbBIe 0 MEKPOCTPYKTYpe U napamMeTpe D HEKOTOPBIX NOTHMEPOB

Momwep | Misorax | 7 | LaTo | | b | p | Tomeus
IMMMA ‘ 0 317 83.0 174 375 26.0%** T, (8]
40** 351 92.0 222 338 18.5 [5]
T5** 382 100.5 - 258 33.0 15.5 [S, 6]
91** 395 105.0 296 26.0 109 [4, 5]
100 403 106.0 309 . 24.8 9.6%** - T,I8]
ITB nuHeinbIR : 0 163 2.7 100 16.6 19.8*** T, (8]
I1B nuueinnii (CKI) 2 166 43.5 103 16.7 19.5 [7, 8]
I1b pa3BeTBiIEHHbI 19.5 181 47.7 118 16.7 17.0 (7]
60 218 57.4 155 16.7 13.0 [7, 8]
100 275 72.5 218 14.5 8. [k T, (8]
IBX PerynsapHas 341 89.5 211 342 19.5 2]
naMcC » 150 39.5 89 16.1 21.8 [9, 10}

* TIpoiieHTHOE cofiepsKaHHe CUHIHOTaKTHYECKHX 3BeHbeB B Henn [IMMA unu 1,2-3seuneB B uenu I1B6.
** YcnosHble udpsi, yIHTHIBAIONHE BIBsAHAE HA T, reTEPOTAKTHYECKOM YaCTH NONHMEPHbIX LieTIel.

*** Tlony4yeHO 3KCTpanoasgLHeii 3aBUCHMOCTH Ha pHc. 2.

OTJIMYAIOTCA 1O MEXMONEKYJISAPHbIM B3aHMOJCHCT-
susiM. [IBX — nonsipasii, a CKJI — HenmonsipHbIil 0-
JUMep, U HX TEMNEPaTypbl CTEKIOBaHHUS, PaBHbI 341
# 166 K cOOTBETCTBEHHO.

[anee, ecnid CONOCTaBUTb M3OTaKTHYECKHIA
ITMMA ¢ nuneiinbiM ITB, cocTosmpmM u3 1,4-3BeHREB,
TO SACHO, yTO NoJsApHbIA IIMMA ¢ cHIBHBIM MeXcer-
MEHTaNbHbIM B3aUMOJCHCTBHEM, OOYCIOBICHHBIM TH-
NoNAMH 60KOBBIX 3(OHPHBIX IPYIIL, K33al0Ch Obl, OJI-
XeH ObITh 3HAYHTENIBHO Goliee XPYNKHM, YeM Hero-
mapaetii [16. Opnako wu3zoraktHuyeckmit [IMMA
umeeT D = 26.0, a nuneitnbni I16 19.8. 310 3HaYHUT,
yro [IMMA MmeHee xpynkwuii, yem I16.

IIpu cpasnenun IIMMA c 1B BugHO (TabGnuua,
pHc. 3), YTO 3TH NOJHMMEPHI UMEIOT PE3KO pa3iuy-
Hble 3aBHCUMOCTH napametpa D or T,. O6muM nna
HUX ABAAETCA TO, YTO NPH yBeNHUIEHUH T, HIH COOT-
BETCTBEHHO MpPH NMepexofie K MeHee ynopsaaoYeHHON
MHKPOCTPYKTYp€ lieneit (OT H30 K CHHAHO, OT JIMHEH-
HOUl K pa3sBETBIEHHOI) mapamMeTp D yMeHbIIAeTCH.
910 M3MeHEeHHEe D MPOMCXONMT OfHAKO NPH HEeH3-
MEHHBIX MEXMONEKYJISPHBbIX CHIaX, 3aBHUCALIUX OT
THIA TOJIUMEPA, U, CIEAOBATENLHO, IPUYHHON H3Me-
HEHHS CTPYKTYPHOH JXECTKOCTH SIBISETCS H3MEHe-
HHE MHKPOCTPYKTYPhI NOJUMEPHBIX Leneil.

BBICOKOMOJIEKYIIIPHBIE COEAUHEHUST  Cepus A

YBenudeHne CTPyKTYpHO# XKECTKOCTH MIpH nepe-
XOfle OT H30TAKTHYECKOTO K CHHAMOTAKTUYECKOMY
ITMMA u npu nepexofe OT JHHEHHOTO K pa3BETB-
snenHoMy ITB cBa3ano ¢ H3McHEHHEM (PIIYKTyaldOH-

T,. K

400 | 403 K

317K

50 100
n, %

Puc. 1. BiusHne MUKPOTaKTHYHOCTH MOJTHMEPHBIX
Leneil Ha TEMIIEPATypPy CTEKJIOBaHHUsI BbICOKOTIONH-
MepoB: | — TIMMA c pa3nu4HO#i CHHEMOTAKTHYHO-
cTbio n; 2 — [1B ¢ pa3nuyYHBIM COEPXKAHUEM B Iie-
nsx 1,2-3BeHbeB n. [1osICHEHUS B TEKCTe.
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50 100
n, %

Puc. 2. BriusiHie CHHIHOTAKTHYHOCTH 1 HA napaMeTp
D TIMMA (1) u Bnusnue cofepXanus 1,2-3BeHbeR n

Ha mapametp D I1b (2).
\
1

15 !
1 1
200 300

400 T,K

Puc. 3. Koppensauus Mexay napamerpoM D u Tem-
nepatypo#l crekiosanus T, pias oGpasyos ¢ pas-
JHYHOH MHKPOTAKTHYHOCTHIO (Tabnuua): / — I16,
2 -TIMMA.

HOro CBOGOAHOr0o 00heMa f IpH H3MEHECHHH MHKPO-
CTPYKTYpBI Lienen.

3peck BO3HMKaET iBa BONPOCa: Kak 3aBUCUT f OT
MHKPOCTPYKTYPbI H KaK — OT TeMneparypbl. B pac-
m1aBe uzorakTuyeckoro IIMMA BenuuynHa CBOGON-
HOro o0beMa Gounbllle, Y€M B pPaciliaBe CHHIHOTAK-
tHdeckoro [IIMMA, a onuHakoBbIE 3HAYEHHUS [y HUX
OYAYT TOJIbKO MPH TeMNepaTypax creknoBaHus T, B
COOTBETCTBHUHM C M3BECTHBIM mpaBunoM Pokca u
dnopu. CorsiacHO 3TOMY NMpaBHIly, JOIsA CBOGORHOTO
06'beMa MpH TEMIEPATYPE CTEKIOBAHHS Jf, npuGnu-
3UTENIBHO OJMHAKOBA NS BCEX CTEKIYIOIIMXCS CHUC-
TEeM H COCTaBNACT ~2.5%. Tak KaK y H30TAKTHIECKO-
ro [IMMA T, = 44°C, a y CHHIMOTAaKTH4€CKOrO
[IMMA T, = 130°C, TONbKO NpH 3THX TEMIIEpATypax

BbBICOKOMOJIEKYJIAPHBIE COEMUHEHHUA  Cepua A

BAPTEHEB

y HHX GyfieT OHHaKOBBIA CBOGOAHEIA 06heM f = f,.
Takasi e CHTyalldsi HMEET MECTO U IIPH CPABHEHUH |
JUIf pacIiaBoB JIMHEHHOrO U pa3peTBientoro [1b.

ITosToMy H3MEHeBHE f B HHTEpBAJIe OT TeMIepa-
TYpHI IUTaBneHAs 10 T, GyneT Gojee pe3KuM y CHHJIH-
otakTadeckoro [IMMA u Gojee niaBHBIM y H30-
TaKTHYECKOro. AHAJIOTHYHBIM OyleT NOBefeHUe
BPEMEHH peslakcaliy Oi-NpoLecca Ty, Ie CBOGORHOMY
00beMy f, GyIET COOTBETCTBOBATL CTAHJAPTHOE Bpe-
Msi pellakCalliH [IPH TeMIepaTtype CTeknoBanus T,
T, =3 % 10%c.

CrnepoBateabHo, cuHAnoTakTHYeckuil [TIMMA ¢
Gonee BbICOKO# T, GYACT CTPYKTYPHO-XKECTKOM CHC-
TeMOU ¢ nmapaMetrpoM D = 9.6, a M30TaKTUYEeCKHUH
IIMMA ¢ nuskoit T, u ¢ napameTpoM D = 26.0 ner.
Amnanornudo pa3peTBicHHbIH [1B (100% 1,2-3BeHBEB)
6ygeT Gonee CTPYKTYPHO-3KECTKOM CHCTEMOIl ¢ mapa-
metpoM D = 8.1, yem yuneimsbIii [TB (100% 1,4-3BeHb-
eB) ¢ napamMeTpom D = 19.8.

BepHeMca Kk pHC. 3, U3 KOTOPOro CIERYET, YTO C
yBenuueHueM T, T.€. IPH NEPEXOfE OT OfHOro 06-
pa3na nolMMepa ¢ OfHO# MHKPOCTPYKTYPOH Lienel K
apyroii, mapametrp D ymeHbmaetca. Ha nepebii
B3TJISAf, 3TO NPOTHBOPEYHT YpaBHEHUIO (6), cOracHO
KOTOpOMy mapameTp D fonkeH yBenuuuBaThes ¢ T,
3TO NPOTHBOPEYHE PA3BICHAETCS, ECIH YYECThb, YTO
BMeCTe C T, 1 MUKPOCTPYKTYPO# H3MEHSAETCS U TEM-
nepatypa 7.

YpaBHeHnHe (Q) 3anuIieM B HECKOTEKO HHOM BHJIE

T,-T AT
=Cc=2_"0%_c=°
D=C T, T,

Hanpumep, pns IIMMA npu nossiutennd T, ot 317
no 403 K (raGnuua), T.e. B 1.27 pasa, AT =T, - T,
yMeHbIllaeTcs B 1.52 pasa, a 1/7,— B 1.77 pa3a. Cne-
poBarenbHO, ATy/T, ¥ napaMeTp D yMEHbIIAIOTCS B
2.7 pa3a, 4To AeMOHCTpHpYyeTcd Ha pHc. 3. Takum 06-
pa3oM, ymeHbllicHne D ¢ ypenuyenueM T, (puc. 3)
CBA3AHO He C BusiHUeM T, a ¢ Gojiee CUNBHBIM BIH-
sHueM temnepaTyphl ®orens Ty B ypaBHeHUH (6) s
napaMetpa D.

B pesyabTaTe NpHXOAUM K BRIBOAY, 9TO MPH H3-
MeHeHnH MuKpoTakTudHoctd [IMMA oT u30- K cHH-
MHOTAaKTHYeCKOH mapaMeTp D yMeHbLIaeTcd, a
CTPYKTYpHasi XECTKOCTh Bo3pacTraeT. UeMm Gonee
BBIPaXKEHA H30TAKTHYECKAs MHKPOCTPYKTYpa Uenei
MOJIEMEpPa, TEM MEHbIIE ero CTPYKTypHas XeCT-
KOCTb. :

1999

ToM 41 N.{G



CTPYKTYPHAS XECTKOCTb

25+ ol
A2

15

5_
1 ] | |
1.2 1.6 2.0

T,y

Puc. 4. 3aBucuMocTs napaMerpa D noiuMepoB c
Pa3IuYHOM MHKPOTAKTHYHOCTBbIO OT OTHOLUCHHUS
TeMIIepaTyphbl CTeKIOBaHuA K TeMnepatype Pdore-
151 Ty/Ty. IIpuBepieHbI Kak 3KCriepuMeHTaNbHbIE (1),
TaK W pacCYUTAHHbIE (2) TOUKH MO FAHHBIM TaGNu-
upl s [TIMMA u I1B, a Takxke 3KcnepHMEHTANb-
Hble gasHbie nua IIIMC u IIBX.

Bosppalnasice k ypaBHeHHIO (6) M BbIpaxeHuo (7)
At KOHCTAHThbI C, MOKHO CAENaTh BbIBOJ, YTO €CIIU
KoadunyeHT B, siBnserca MHBApHAHTOM JUisl KJiac-
ca rHOKOLENHBIX NOJTUMEPOB, TO AN ITHX MOJUME-
POB HE3aBUCHMO OT MUKPOTaKTHYHOCTH HX lenei,
XHMHYECKOTO CTPOEHHMS H MOJNAPHOCTH mapameTp D
ROJKEH OBITh OAHO3HAYHOU (PYHKIMEH OTHOIICHHS
T,/Ty. Cornacuo pa6ote [15], mapamerp D He 3aBH-
CHT OT MolekynsapHoi Maccel [TIMC.

Torga BMeCTO KPHMBBIX Ha pHC. 3 MONYYUM HJIS
Bcex [IMMA u I1B eauHyro THHEHHYIO 3aBUCUMOCTh
(puc. 4) B COOTBETCTBHU ¢ ypaBHeHHeM (6). Touku Ha
3TOA NpsAMOA NOCTPOCHBI MO AAHHBIM TAOHIBI, KAK
it [IMMA u I1B, Tak u gns [IBX u ITAMC. U3 Ha-

KJIOHA NPAMOH HaiifieM 3HaueHHe KOHCTaHThI C = 31.8,

KOTOpOE COBIIAJAET CO 3HAYEHHEM, PACCUHTAHHBIM
panee 1o popmye (7) npu NOACTAHOBKE B HEE BEIH-
quHbl B, = 5 x 10712 ¢, onpeqieieHHOI U3 JaHHDBIX pe-
JIAKCallHOHHO# CHEKTpOMETpUH [4].

B pabore [4] npuBeneHbI CBefleHUsA O HOCTOSHCT-
Be KoadypuuuenTa By, A ru6KOLenHbIX IOTUMEPOB

10 APYTUM IKCIEPUMEHTANbHBIM JaHHBIM (pellakca-
oA HaMpsKCHUA, MCXaHHYECKas U AHIJICKTpUYCC-
Kas CNeKTPOCKONHS, & TAKXKE CTPYKTYpHas peJlakca-

TS TIONUMEPOB).
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ITockonbKy MPHHATO CYHTATH, YTO HauGoee Ap-
KO BBIPDAXECHHYIO CTPYKTYPHYIO XECTKOCTh HpOSB-
JSIOT cucTeMbl ¢ D < 10, TO GONBIHHHCTBO MOJIHME-
POB, NpPHUBEJEHHBIX B TAOMHIE, MOXKHO OTHECTH K
CTPYKTYPHO-HEXECTKHM CHCTEMAM.
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Abstract—The structural rigidity of polymeric glasses is related to a steep temperature dependence of their re-
laxation properties in the vicinity of the glass transition temperature 7,. The microtacticity of polymer chains
is a factor significantly affecting both T, and the structural rigidity of high polymers, which increases in PMMA
on the passage from isotactic to syndiotactic chain structure and in PB, in going from a linear (1,4-type units)
to branched (1,2-type units) chain structure. The structural rigidity parameter D = U_/kT,; (where U, and T, are
the structural constants in the Vogel-Fulcher-Tamman equation) is a linear function of the 7,/7 ratio. In flex-
ible- chain polymers, the D values fit the same straight line, irrespective of their chemical structure, microtac-
ticity, molecular mass, and polarity. The preexponential factor B, calculated from the slope of this line for the
Boltzmann—Arrhenius equation describing the relaxation time of the a-process, is ~5 x 10712 (which coincides
with the value determined using the relaxation spectrometry of polymers). The smaller the parameter D and the
closer T to T,, the more pronounced is the structural rigidity of the polymer. It is suggested that an increase in the
structural rigidity upon the transition from isotactic to syndiotactic PMMA and from 1,4- to 1,2-PB isdue to a
change in the slope of the temperature dependence of the free volume caused by the change in microtacticity.
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