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THE INFLUENCE OF THE THERMOPROCESSING ON DEFORMATION
PROPERTIES AND PHYSICAL STRUCTURES OF POLYMER COMPOSITIONS
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The influence of the preliminary thermoprocessing on deformation propertics and the physical structure of polypropyiene and
polvethyvlene of the low density (PELD) compositions with different submolecular structures has been studied. It has been shown. that the
value of the relative deformation & % on the stretching reduces depending on the duration and the temperature of the preliminary
thermoprocessing. It is explained by the change of the physical structure. i.e. by the growth of the crystallization degree in slow-cooling (SC)

and quick-cooling (QC) samples of PP-PELD compositions.

The experimental results of physical-mechanical
characteristics research of polymer composite materials may
be divided into 3 groups unequal by the amount of data. The
first is the large collection of results. obtained for polymer
composition at different concentrations of various fillers [1].
This conclusion has found the practical reflection in
formulations of worked-out materials, in which the dispersed
fillers content does not exceed 30 mass % [2]. Compositions
with the high fillers concentration have comparatively
recently appeared and their properties are considerably
distinguished from initial polymers characteristics. As a rule,
they are materials with the high module. but with low
breaking characteristics. The second data group is separate
examples, demonstrating the opportunity of the high
deformational characteristics achievement at the high fillers
content. So. high-molecular polyethylene (HMPE) compositions.
which are deformed up to 30 % at the fillers content 50-60
mass %. are obtained by the method of polymerized filling
[3.4]. Compositions, worked out by Sapcofile firm, represent
the polypropylene. filled up to 50 mass %. From series of
materials one has the relative stretching at the breakdown up
to 50 %. while this value does not exceed 30 % at rests.

Data analysis of physical-mechanical properties shows.
that the third group of composition materials. i.e.
compositions on the base of polymer-polymer, have the
essential distinctions in values of the hardness, creep.
elasticity module, deformational heat-resistance indices. It is
worth to mention, that these classes of compositional
materials are also essentially distinguished by the production
volume and the price [5].

Growing demands to polymer materials dictate the
necessity of the working-out of compositions with the
complex of optimal properties. Special demands to the form
and structure retention at high temperatures are presented to
them at the use of the polymer compositional material in
electron apparatus products. Therefore the research of
thermal effect influence on deformational properties and the
physical structure of PP-PELD 80:20 mass % compositions is
the important problem, since it has been earlier shown by us.
that PP-PELD compositions possess by optimal stable and
deformational properties [6.7] exactly at such components
relation.

The thermoprocessing has been camried out at
temperatures 343, 353, 365 and 383 K during 0.5. 1. 1.5 and
2 months. The heat effect on polymer compositions films has
been realized by thermostatic processing in the air
atmosphere in the thermocabinet. after that the relative
deformation £ % on the stretching has been measured. the
value of the crystallization degree C of initial components
and compositions. exposed to the thermal effect versus the
thermoprocessing temperature and duration. has been
determined. Samples crystallization degree C has been
determined by method [8] with the exactness up to 6 %. as
the square relation under the crystal peak (S) to the hole
square (S+S) under the curve with the exclusion of the
background and value of these results are given in tables 1
and 2:
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Table 1.

Values of the crystallization degree of initial components and PP:PELD=80:20 mass % compositions are
preliminary exposed to the thermal effect at different processing temperatures 7

Regime of PP PELD| PP:PELD = 80:20 PP:PELD = 80:20. t =2
samples Initial initial Initial months at differemt T. K
receipt '
343 | 353 | 363 | 383
Slow cooling 70 60 65 70 74 82 87
Quick cooling 48 40 38 41 44 9 55
It is seen from tables 1 and 2. that the crystallization thermal effect of slow—cooling (SC) samples of

degree of SC and QC compositions increases with the growth
of T (at the constant 7 ) and ¢ (at the constant 7).

Curves of relative deformation dependences £ % on the
stretching on the temperature 7 of the deformation
measurement for initial and preliminary exposed to the

PP:PELD=80:20 mass % composition at different processing
temperatures T during 2 months and during different thermo-
processing T durations at the temperature 383 K. respectively.
at the other equal conditions (o =10 Mpa r = 6 sec.. at the
constant temperature) are presented on fig. 1 and 2.
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Table 2.

Values of the crystallization degree of initial components and PP:PELD=80:20 mass %
compositions are preliminary exposed to the thermoprocessing at different thermal treatment durations ¢

Regime of PP PELD PP:PELD=80:20 PP:PELD=80:20. at
samples receipt initial initial initial T =383 K. in different
t. a month
0.5 1 1.5 2
Slow cooling 70 60 63 68 | 71 79 [ 87
Quick cooling 48 40 38 39 {421 46 [ 55

It has been established on the obtained thermomechanical
curves base. that. first. the value of £ % on the stretching of
SC composition samples. in both cases, beginning with the
temperature 353 and 363 K increases with the growth of the
measurement temperature. Second, at  measurement
temperatures constants £ %. at which the large deformations
are observed, the value £ % on the stretching reduces with the
growth of the preliminary processing temperature 7 and the
thermoprocessing duration 7.
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Fig. 1. Thermomechanical curves of slow-cooling PP:PELD=
=80:20 mass % composition. treated at various
temperatures during 2 months:1 - initial. 2- T=343 K.
-T=353K.4-T=363K.3-T=38K

Dependences of & % on the stretching on the preliminary
processing temperature 7 for SC samples of the optimal
composition. exposed to thermal effects during 2 months are
presented on fig.3. This dependence is constructed on the
base of thermomechanical diagrams, given on fig.l. It
follows from fig.3. that noticeable reductions of £ % on the
stretching of SC samples of the optimal composition versus T
at other equal conditions, are observed higher the glass
temperature. It is seen analogously from fig.2. that the value
of £ % on the stretching versus the thermoprocessing
duration also reduces.

So. it has been shown at the given research stage. that
changes of £ % on the stretching both depending on the
duration are uniform. Corresponding data for quick cooling
(QC) samples of the optimal PP:PELD=80:20 mass %
composition are similar.

Obtained results (for SC composition samples. fig. 3)
allow to assume. that the maximal reduction of € % on the
stretching of SC and QC samples of the optimal composition
versus T at the temperature of the deformation measurement
383K makes -~27% and 40%, respectively. Observed
reduction of € % on the stretching of SC and QC samples of
PP:PELD=80:20 mass % composition versus 7 are the result

of the fact. that the crystallization degree grows at the thermal
effects in them.
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Fig.2. Thermomechanical curves of slow-cooling PP:PELD=
=80:20 mass % composition . treated at T=383 K at
various thermoprocessing durations: 1- initial,
2 - 1=0.5 months.3 - =1 month. 4 - =1.5 months.
5- t =2 months

The research of the deformational properties dependence
on thermoprocessing conditions has also shown. that the
reduction of £ % on the stretching of SC and QC samples of
the optimal composition is observed with the growth of the
temperature and the thermoprocessing duration. So, at the
treatment temperature 383 K and the thermoprocessing
duration during 2 months £ % on the stretching for SC sample
falls from 27% to 7%. and for QC sample- from 40% to 17%.
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Fig. 3 Relative deformation € % dependence of slow-cooling
PP:PELD=80:20 mass % compositions samples. treated

during 2 months. on the thermal treatment temperature:
1- T=363K.2-T=373K.3-T=383 K. 4-T=393K.

Therefore. obtained experimental results show. that
reductions of deformational and thermotechnical properties
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occur at the thermal effect on the polymer PP:PELD=80:20
mass % composition and the nature of these changes depends
on the temperature and the thermoprocessing duration. It has
been shown at the result of structural researches, that the
physical structure of the initial SC PP:PELD=80:20 mass %
composition is characterized by rather high crystallization
degree (=65%). and QC PP:PELD=80:20 mass %
composition- by relatively low crystallization degree (a=88
%. table.] and 2). As it is seen from tables 1 and 2. the
crystallization degree grows versus the temperature and
samples thermoprocessing duration. For example, the
crystallization in SC and QC samples of PP:PELD=80:20

mass % increases up to 87 % and 55 % after the thermal
effect at 383 K during 2 months. respectively. and it is gone
with the considerable growth of the samples density, with the
increase of the crystallization size. Above-molecular
regularity grows. And. on that reason the relative deformation
value of £ % on the stretching reduces at the samples
thermoprocessing of PP:PELD=80:20 mass % compositions.

Therefore. it follows from aforesaid. that the stability of
polymer compositional materials to the thermoprocessing and
the nature of deformational properties changes are explained
by the growth of the crystallization degree.
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TERMIK ISLONMONIN POLIMER KOMPOZiSIYALARININ DEFORMASIYA
XASSOLORIN® VO FIZiKi QURULUSUNA TOSIRI

Termik islonmenin miixtalif st molekulyar qurulusa malik polipropilen asagi sixhgh polietilen kompozisivalannin deformasiya
xassolorine vo fiziki quruluguna tesiri Syrenilmisdir. Gosterilmisdir ki & % nisbi darulma deformasiyasimin giymeti termik
islanmanin middatinden v temperaturundan asih olaraq azahr. Bu, fiziki qurulusun deyismesi ile. yomi vavas sovudulmus va tez
sovudulmus kompozisiva nimunalerinds kristallasma darecesinin artmas: il izah olunur.
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BJIMAHHE TEPMOOBPABOTKH HA TE®OPMALIHOHHBIE CBOHCTBA H
OH3UYECKYIO CTPYKTYPY NOJIMMEPHBIX KOMITO3HLHHA

H3yucHo BIMSHHC NPCIBAPHTCIBHOH TEpMOOOPaGOTKH Ha I1ePOPMALMOHHLI CBOACTBA M QHIHYCCKMIO CTPYKTYPY KOMNO3HUMH
TIO;THITPONTICICH — NOIMATICICH Huskoi I1oTHOCTH (ITIT-TT3HIT) ¢ pasHyHbIMH HAIMOMCKY IapHBIMH cTpYRTYpaMH (HMO). Hokasano. uro
3HaYCHHE OTHOCHTEILHOMN 1eopMAaLMK £ Yo HA PACTIRCHHS YMCHBIIACTCE B 3ABHCHMOCTH OT LTHTCTBHOCTH H TEMIICPaTyPhl NPEIBAPHTE Th-
HOH TepMOOOpatOTKH. IT0 OGBACHACTCH HIMECHCHHEM (PHIHHCCKON CTPYKTIPM. T.¢. VBEIHUCHHOM CTENCHH KPHCTALTH3ALMH B MELICHHO
oxXJakIeHHEX (MO) 1 GuicTpo ox1akaeHHb (BO) odpasuax xomnozuwm IMI-TTOHI.
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