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�8 KC>5H8K@ H@]C;CBJGMB5->C;KG?B5L5 >8 >C;K5L;8NGKC>;@?B5L5 8B8FGQGN H5EFGHICB5 
N+F@N B8+5NB*N8?8 �G	2, +5NC;TBCN5 K5H@]G-5N8B5L5 -5+5FG(NGBGF+G;5FGH5B-+;-E>@;5F) 
Q NKGE>5K F8B5- +5FGNGBGF+G;5FGH5B< 3,5 % B8 >CK+C;8><;BG T8;8->C;@E>@-@ Q8>NC;HIC-
B@T BCB8E@?CB@T +5FGCE>C;B@T EK5F D�-1 G 103� 01. �8+5NBCBBO +5FGCE>C;B5P EK5F@ D�-
1 +;@N5H@>S H5 +GHN@�CBBO >CK+C;8><;@ ;5QK’O-ACBBO. � ;8QG B8+5NBCBBO +5FGCE>C;B5P 
EK5F@ 103� 01 E+5E>C;GL8�>SEO QB@ICBBO >CK+C;8><; ;5QK’O-ACBBO >8 +5?8>-< HCE>;<--
JGP B8 10 0�.  

By methods differentially-thermal and termogravimetric analyses investigational 
influence of filler Ti	2, superficially modified  copolymer styrene – polyvinylpyrrolidone with 
maintenance of lanocs of polyvinylpyrrolidone 3,5 % on temperature descriptions of the 
ratified unsaturated polyester resins of PN-1 and 103� 01. Filling of polyester resin PN-1 
brings temperatures over of softening influence to the increase. At filling of polyester resin 
103� 01 there is a decline of temperatures of softening influence and beginning of destruction 
on 10 0�.  

D5E>8B5N-8 +;5RFCK@ G PP QN’OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. �'"o#&j� j"��-
g�)���i �#�(!��"(!&e *"#�&(!&'��+ (j"# (�"$"��� �& �!'�h�n (�"ni �)!%�#��"(!�, "()�#�)� �� (j"#� 
m��ex#� x�'")& m�(!"(%����l � '�m��+ $�#%ml+ *'"j�(#"�"(!�, m")'&j�, ��-1 ��)"'�(!"�%n!�(l  � 
!�)�+ %j"��+, �& �& *"!'�o�� ��(")� ��j"$� ����"(�" ��&#&)!'�h��+, "*!�h��+ !"�" (*&��g�h��+ 
�#�(!��"(!&e, � (�j&, � #&$)�e *'"j�(#"�"(!� � *"o%!"��e !&+���� [1]. �"#�&(!&'�� (j"#� ��eh�(!�x& 
��)"'�(!"�%u!�(l % (*"#%h&��� m '�m��j� �"��!)�j�: ��*"��u��h�j�, '"mh����)�j�, *�$j&�!�j�, 
o�'���)�j�, l)� ����u!� )"j*"m���i (*&��g�h��+ �#�(!��"(!&e � *�����%u!� g�m�)"-+�j�h�� *")�m-
��)�. �� ����e h�( �"(!�!��" ���h&��e �*#�� ")(���� j&!�#�� l) ��*"��u��h�� �� �#�(!��"(!� 
*"#�&(!&'��+ (j"#, "���) ���(%!�l ��g"'j���l (!"("��" ��*"��u��h�� ")(���� ��
2 � ZnO, j"��-
g�)"����+ )"*"#�j&'�j� *"#�����#*�'"#��"�% (�	�) � (!�'"#%. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. 
)(��� ��
2 � ZnO ��)"'�(!"�%u!� l) ��*"�-

�u��h� *"#�&(!&'��+, )"j*"m���e��+ j�!&'��#�� �� "(�"�� "#�$"j&'�� #���e��+ &*")(�&(!&'��. ��� 
h�( ��*"��&��l *"#�&(!&'�"i (j"#� ���"-��
2 m��k%n!�(l ii !&j*&'�!%'�  !� h�( m�!�&'�k&��l, *��-
���%n!�(l '&�)��e�� m��!��(!� [2]. 	��"j", �" *�� h�( �"������l '�m��+ j"��g�)%uh�+ �"��!)�� �" 
*"#�&(!&'��+ (j"# ���o%��n!�(l mj��� !&+�"#"$�h��+ �#�(!��"(!&e )"j*"m���i [3]. 
���) � #�!&'�-
!%'��+ �k&'&#�+ ���(%!�l ��g"'j���l *'" ��)"'�(!���l ")(��% ��
2, l)�e *"�&'+�&�"  j"��g�)"-
����e )"*"#�j&'�j� �	� � (!�'"#%, l) ��*"��u��h� *"#�&(!&'��+ (j"#. �&'(*&)!����(!� m�(!"(%-
����l �	� l) j"��g�)�!"'� m%j"�#&�� )"j*#&)("j e"$" %��)�#���+ g�m�)"-+�j�h��+ �#�(!��"(!&e, 
� (�j&, ��(")"u m��!��(!u �" )"j*#&)("%!�"'&��l, '"mh����(!u % �"�� !� o�#�x"(!� "'$���h��+ 
'"mh����)�� [4].  

 
�C>5* ;5R5>@ o%#" �(!��"�#&��l �*#��% ��*"��u��h� ��
2, *"�&'+�l l)"$" j"��g�)"����  

)"*"#�(	�-*'-(!�'"#) m �j�(!"j #��") �	� 3,5 %, �� g�m�)"-+�j�h�� �#�(!��"(!� m�!�&'�k&��+ 
*"#�&(!&'��+ (j"#  ��-1 � 103� 01 j&!"��j� ��g&'&���e�" – !&'j�h�"$" !� !&'j"$'���j&!'�h�"$" 
���#�m��.  
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�CQ<FS>8>@ H5EFGHICBS >8 PT 5RL5N5;CBBO. �&'j�h��e ���#�m *'"�"��#� �� �&'���!"$'�g�  
Q–1500D (�(!&j� �. ��%#�), �. ��%#�) � �. �'�&e. �"(#��k&��l m��e(�u��#� � ����j�h�"j% '&k�j� � 
�!j"(g&'� *"��!'l. �'�m)� ��$'���#� �" !&j*&'�!%'� 700 º� m� x���)�(!u ��$'�����l 5 º�/+�. ����k)� 
m'�m)� (!��"��#� 100 j$. ¸%!#���(!� )���#% m� x)�#"u �� (!��"��#� 100 j$, m� x)�#"u ��� – 250 j)	, 
m� x)�#"u ��� – 500j)	. 
o’n)!�j� �"(#��k&�� o%#�: *"#�&(!&'�� (j"#� ��-1 (m'�m") 1), *"#�&(!&'-
�� (j"#� ��-1, ��*"��&�� 5 % ��
2,  j"��g�)"���"$"  )"*"#�j&'"j �	� � (!�'"#% (m'�m") 2) !� 
*"#�&(!&'�� (j"#� 103� 01 (m'�m") 3), *"#�&(!&'�� (j"#� 103� 01, ��*"��&�� 5 % ��
2,  j"��g�)"-
���"$"  )"*"#�j&'"j �	� � (!�'"#% (m'�m") 4). �#l m�!�&'�k&��l *"#�&(!&'��+ (j"# ��)"'�(!"�%��#� 
*'�()"'u��h m�!�&'�k&��l *&'")(�� j&!�#&!�#)&!"�% � ��j&!�#g!�#�!� (����) !�  ������!"' 
m�!�&'�k&��l ��g!&��! )"o�#�!% (��). �*������"x&��l )"j*"�&�!�� )"j*"m���i *"#�&(!&'�� (j"#�, 
����, �� (!��"��#� 4:0,016:0,08 ���*"����". ��!�&'�k&��l m��e(�u��#� m� (!���e��j '&k�j"j m 
*"(!%*"��j  *�����&��lj !&j*&'�!%'�. ��!�&'�k&��l *'"�"��#�  �*'"�"�k 1 �"o� *'� )�j��!��e 
!&j*&'�!%'� (22 0�),  3 $"� *'� 65 0� � 3 $"� *'� 80 0�. 

�&m%#�!�!� !&'j"$'���j&!'�h�"$" (��) !� ��g&'&���e�"-!&'j�h�"$" (���) ���#�m�� m'�m)�� (1, 2) 
���&�&�� �� '�(. 1, 2. 
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\�	. 1. \��������� �������	��J� �����J���
��������J� �� �������H
���-����
���J� ����
��: 
 � – ������ 1; G – ������ 2 

 
�� )'���e ��� m'�m)� 1 ('�(. 2) � "o#�(!� ��m�)�+ !&j*&'�!%' 75–150 0� *'"l�#ln!�(l h�!)�e 

&��"!&'j�h��e &g&)!, l)�e �& (%*'"�"�k%n!�(l, m$���" m ����j� �� ('�(. 1, �), �!'�!"u j�(�. �"j% 
���*"����n *'"�&( '"mj’l)x&��l j�!&'��#% m'�m)�. ���"&g&)!, l)�e ���*"����n *'"�&(% '"mj’l)-
x&��l m'�m)� 2 ('�(. 2), *'"l�#ln!�(l � "o#�(!� !&j*&'�!%' 80–155 0�. 

�&j*&'�!%'��e ��!&'��# '"mj’l)x&��l ��*"��&�"$" m'�m)� (j"#� ��-1, *"'���l�" �m m'�m)"j  
h�(!"i (j"#�, mj��&��e � "o#�(!� ����+ !&j*&'�!%'. �& (���h�!� *'" !&, �" m'�m")  ��*"��&�"i 
(j"#� +�'�)!&'�m%n!�(l ���"u !&*#"(!�e)�(!u (!�o#��l).  

 
F�G��H
 1 

�CK+C;8><;BG T8;8->C;@E>@-@  
Q8>NC;HICB@T BCB8E@?CB@T +5FGCE>C;B@T EK5F D�-1 G 103� 01 Q8 ;CQ<FS>8>8K@ &�� G �� 

� 
m'�m)� 

�&j*&'�!%'��e ��!&'��# '"mj’l)x&��l, 0� 
�&'j"(!�e)�(!� (!&j*&'�!%'� �!'�!� 

j�(� 2 %), 0� 
1 75–150 200 
2 80–155 200 
3 70–170 195 
4 60–175 185 
 

�&e g�)! n �"��!)"��j *��!�&'�k&��lj *&'&o�$% +�j�h�"i �m�nj"��i j�k )"j*"�&�!�j� 
)"j*"m���i, l)�, "h&����", (%*'"�"�k%n!�(l m'"(!���lj (!%*&�l mx�����l *"#�j&'� j�!'��� % 
j�kg�m��+ x�'�+.  
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\�	. 2. \��������� �������H
���J� ����
���J� ����
��: 

1 – ������ 1; 2 – ������ 2 
 
�$���" m ����j� ��g&'&���e�"$" !&'j�h�"$" ���#�m% m'�m)�� 1, 2 ('�(. 1, 2) ��(!%*��e &��"-

!&'j�h��e &g&)! �#l m'�m)� 1 *'"l�#ln!�(l � "o#�(!� 150–275 0�. 	�� (%*'"�"�k%n!�(l �&m��h�"u 
�!'�!"u j�(� �� )'���+ �� � ���*"����n ����#&��u #&!)�+, m")'&j� (!�'"#%, l)�e j"k& *&'&o%��!� 
� m'�m)% % ��#��"j% (!��� *'� �&*"��"j% m�!�&'�k&��� � *"#�j&'��e j�!'���. �#l m'�m)� 2 &��"-
!&'j�h��e &g&)!, l)�e *'"l�#ln!�(l � "o#�(!� !&j*&'�!%' 155–275 0�,  ���*"����n ��m�� ()#����+ 
*'"�&(��: ����#&��u #&!)�+ !� '%e�%����u g�m�h��+ m�’lm)�� j�k #���u$�j� )"*"#�j&'%, �" 
��("'o"���� �� *"�&'+�� ��
2, !"j% &��"*�) n $#�ox�j. �&'j"")�(�� �&(!'%)��l m'�m)�� 1, 2 ���-
o%��n!�(l �*'"�"�k ��"+ (!���e m� *"��o��j j&+���mj"j. �&'x� (!���l !&'j"")�(�"i �&(!'%)��i 
m'�m)�� 1, 2  ('�(. 1) ���o%��n!�(l � "o#�(!� !&j*&'�!%' 275–420 0� � (%*'"�"�k%n!�(l *"l�"u 
l()'��" ��'�k&�"$" &)m"!&'j�h�"$" &g&)!% m j�)(�j%j"j *'� 390 0�. 
 �)�m���e "o#�(!� !&j*&-
'�!%' (*"(!&'�$�n!�(l "(�"��� �!'�!� j�(� m'�m)��, l)� (!��"��!� 61 %. �$"'���l m�#�x)�� m'�m)�� 1, 
2 ���o%��n!�(l � "o#�(!� !&j*&'�!%' 420 – 600 0� � (%*'"�"�k%n!�(l *"l�"u h�!)"$" &)m"&g&)!% �� 
)'���e  ���,  m j�)(�j%j"j, �#l m'�m)� 1 *'� 500 0�, � �#l m'�m)� 2 – *'� 515 0�. 	!'�!� j�(� 
m'�m)�� �� ��e (!���i (!��"��!� 16 %. �� '&m%#�!�!�j� !&'j"#�m% j"k�� m'"o�!� ��(�"�"), �" m'�m)�   
j�u!� "���)"�% !&'j"(!�e)�(!� (!�o#. 1). �j��&��l "(!����"$" &)m"&g&)!% �#l m'�m)� 2 � "o#�(!� 
����+ !&j*&'�!%' *"l(�un!�(l �*#��"j �� $"'���l m'�m)� !�&'�"$" ��*"��u��h�. 

�#l %m�$�#��&��l �*#��% ��*"��u��h� ��
2, *"�&'+�&�" j"��g�)"���"$" )"*"#�(	�-*'-(!�-
'"#"j) m �j�(!"j #��") �	� 3,5% �� g�m�)"-+�j�h�� �#�(!��"(!� *"#�&(!&'��+ (j"# o%#� *'"�&�&��  
!&'j"$'���j&!'�h�� !� ��g&'&���e�"-!&'j�h�� �"(#��k&��l m'�m)�� h�(!"i !� ��*"��&�"i (j"#� 103 � 01 
(m'�m)� 3, 4), l)� ���'�m�ln!�(l ��� ��-1 j&�x�j �j�(!"j j"�"j&'�-'"mh����)� (!�'"#% ((j"#� 103 � 01 
j�(!�!� 30 % (!�'"#%, ��-1 – 35 %). �&m%#�!�!� �"(#��k&�� ���&�&�� �� '�(. 3, 4. 
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\�	. 3. \��������� �������	��J� �����J���
��������J� �� �������H
���-����
���J� ����
��: 
� – ������ 3; G – ������ 

 
�� )'���e ��� m'�m)� 3 m�!�&'�k&�"i h�(!"i (j"#� 103 � 01 ('�(. 4, �, 5) � "o#�(!� ��m�)�+ 

!&j*&'�!%' 70–170 "� !�)"k *'�(%!��e &��"!&'j�h��e &g&)!, l)�e �& (%*'"�"�k%n!�(l �!'�!"u 
j�(�  � ���*"����n *'"�&(% '"mj’l)x&��l j�!&'��#%. �"h�!") &��"!&'j�h�"$" &g&)!% m'�m)� 4 m�-
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!�&'�k&�"i ��*"��&�"i (j"#� ('�(. 5) mj��&��e � "o#�(!� ��kh�+ !&j*&'�!%' 60–175 "�. 
!'�j��� 
���� )"'&#uu!� m '&m%#�!�!�j� !&'j"j&+���h��+ �"(#��k&�� ('�(. 5).  
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\�	. 4. \��������� �������H
���J� ����
���J� ����
��:  

1 – ������ 3; 2 – ������ 4 
 
�#l ��*"��&�"i *"#�&(!&'�"i (j"#� 103� 01 m��h&��l ��(")"&#�(!�h�"i �&g"'j���i n o�#�-

x�j�, ��k �#l h�(!"i (j"#� � !&j*&'�!%'� '"mj’l)x&��l ��kh"u �� 15 0�, ��k �#l �&��*"��&�"i 
(j"#� ('�(. 5). 
 

 
\�	. 5. F���������
��
 ����
: 

1 – ������ 3, 2 – ������ 4 
 
�&'x� (!���l !&'j"")�(�"i �&(!'%)��i m'�m)� 3 ���o%��n!�(l � "o#�(!� !&j*&'�!%' 230–420 0� � 

(%*'"�"�k%n!�(l *"l�"u &)m"&g&)!% �� )'���e ��� ('�(. 4) m j�)(�j%j"j *'� 372 0�. 	!'�!� j�(� 
�� ��e (!���i (!��"��!� 68 %. �'�m") 4 m m�!�&'�k&�"i ��*"��&�"i (j"#� 103� 01 +�'�)!&'�m%n!�(l 
��kh"u !&'j"(!�e)�(!u, "()�#�)� (!���l !&'j"")�(�"i �&(!'%)��i e"$" mj��&�� � "o#�(!� ��kh�+ 
!&j*&'�!%' � *'"l�#ln!�(l *'� 220–415 0�. �e ���*"����n *"l�� &)m"!&'j�h�"$" &g&)!% �� )'���e 
���, j�)(�j%j l)"$" mj��&��e � "o#�(!� ��kh�+ !&j*&'�!%' � *'"l�#ln!�(l *'� 360 0�.  

�$���" m ����j� ��, % �)�m��"j% !&j*&'�!%'�"j% ��!&'��#� m'�m") 4, *"'���l�" �m m'�m)"j 3, 
��!&�(����x& �!'�h�n j�(%  (�m = 74%). 
)�(�&��l m�#�x)�� m'�m)� 3 ���o%��n!�(l � "o#�(!� 
!&j*&'�!%' 420–620 0�, � m'�m)� ��*"��&�"i (j"#� – � "o#�(!� !&j*&'�!%' 415–530 0�. ��)(�j%j 
&)m"!&'j�h�"$" &g&)!% m'�m)� 3 mj��&��e � "o#�(!� ��kh�+ !&j*&'�!%' � *'"l�#ln!�(l *'� 520 0�, 
m'�m)� 4 –  *'� 493 0�. �'�m") ��*"��&�"i (j"#� j�n ��kh% !&'j"(!�e)�(!�, "()�#�)� !&j*&'�!%'� 
�!'�!� j�(� 2 % m'�m)� 4 n ��kh"u, ��k !&j*&'�!%'� �!'�!� j�(� 2% m'�m)� h�(!"i (j"#� (!�o#��l). 

 
�@EB5N-@. 
!k&, �� "(�"�� *'"�&�&��+ �"(#��k&�� j"k�� m'"o�!� ��(�"�") *'" �*#�� 

��*"��&��l (j"# ��-1 � 103� 01 ��*"��u��h&j ��
2, *"�&'+�&�" j"��g�)"����j  )"*"#�(	�-*'-
(!�'"#) �� i+�� g�m�)"-+�j�h�� +�'�)!&'�(!�)�. �'�m") ��*"��&�"i (j"#� ��-1 +�'�)!&'�m%n!�(l 
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���"u !&j*&'�!%'"u '"mj’l)x&��l, *"'���l�" m m�!�&'�k&��j m'�m)"j h�(!"i (j"#�. ��*"��&��l 
*"#�&(!&'�"i (j"#� 103� 01 ��*"��u��h&j ��
2,  *"�&'+�&�" j"��g�)"����j  )"*"#�(	�-*'-
(!�'"#), �& (%*'"�"�k%n!�(l *�����&��lj !&j*&'�!%'��+ +�'�)!&'�(!�) )"j*"m�!%. 
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�@-5B8B@K@ H5EFGHICBBOK@ >@-E5>;5+GP -5K+5Q@JGM F8>C-E< Q +5FG8-;@F8KGH5K G 
L<K B8 PT 5EB5NG NE>8B5NFCB5, �5 E>;<-><;BG 5E5RF@N5E>G L<K5N@T -5K+5Q@JGM 
N@QB8?8*>S 5E5RF@N5E>G TGKG?B@T NQ8�K5HGM +GH ?8E N<F-8BGQ8JGP. 

By the conducted investigations of thixotropy of latex-polyacrylamide compositions  and 
rubbers on their basis it was determined  that the structural characteristics of rubber 
compositions define the   chemical interaction features during vulcanization. 

D5E>8B5N-8 +;5RFCK@ G PP QN’OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. 	�k#��"u � 
�(!"!�"u "("o#���(!u ��'"o���!�� ��'"o�� �m $%j� n �&'"m'���& *"n�����l � ��"j%  g�m�)"-
+�j�h��+ � +�j�h��+ *'"�&(��, "(�"�"u l)�+ �(!%*�n �%#)���m���l – !&+�"#"$�h��e *'"�&( 
*&'&!�"'&��l )�%h%)� �o" )�%h%)"�"i (%j�x� � &#�(!�h�% $%j%, !"o!" � j�!&'��# m �&"o+����j� 
&)(*#%�!���e��j� �#�(!��"(!lj�. �"k�� (!�&'�k%��!�, �" !�#�)� m���l)� ���)'�!!u �%#)���m���i 
)�%h%) (!�� !&+��h�" �����j j�!&'��#"j.  

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. 
��% �m *&'x�+ !&"'�e �%#)���m���i, l)� o�m%-

��#�(� �� '&m%#�!�!�+ !"h��+ &)(*&'�j&�!�#���+ ����+, m�*'"*"�%��� 	&o&'. 	&o&' �(!��"���, �" 
*�� h�( �%#)���m���i ���o%��n!�(l +�j�h�� '&�)��l *'�n�����l (�')� �" )�%h%)�, *'�h"j% )���&��j 
*'"�%)!"j *'�n�����l n (%#�g�� !�)"$" ()#��%: (�5�8S)n. ��eo�#�x *&'&)"�#���j �")�m"j 
*&'&o�$% +�j�h�"i '&�)��i j�k (�')"u � )�%h%)"j *�� h�( �%#)���m���i n �(!��"�#&�� �&m��!��(!� �" 
�%#)���m���i $��'"���"$" )�%h%)� [1]. 


 1910 '. 
(!��#�� ��(%�%� !&"'�u, l)� '"m$#l��#� �%#)���m���u l) g�m�h�& l���&, "(�"�"u 
l)"$" n ��("'o��l (�')� )�%h%)"j. ��j�h��e �m�nj"��i (�')� m )�%h%)"j 
(��#�� *'���#l� 
�'%$"'l��& m��h&��l. �� !&"'�i (!��"��#� ��!&'&( �" �%#)���m���i, ���(#��") h"$" *'"�"��#�(� 
h�(#&���  �"(#��k&��l ��"$" *'"�&(%. �#& �" ��"$" h�(% ���(%!�� '&m%#�!�!� �"(#��k&��, l)� o 

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua


