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&5EFGHICB5 8HE5;RJG* +5FGNGBGF+G;5FGH5B–KC>8-;@F8>B@T -5K+5Q@JGM B8 KC>8FC-
NGM +5NC;TBG. �E>8B5NFCB5 ]GQ@?B< +;@;5H< 8HLCQGMB5P NQ8�K5HGP, O-8 Q8FCI@>S NGH 
+;@;5H@ >8 8->@NB5E>G KC>8F<. 

The absorption of polyvinilpirrolidone-methacrylic compositions on metallic surface was 
investigated. It is determined the physical character of adhesion interaction that is depending 
on metal nature and activity.   

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

 
�B8FGQ 5E>8BBGT H5EFGHICBS. ��� h�( *"*&'&���+ �"(#��k&��, ��)"����+ �� )�g&�'� +�j�h�"i 

!&+�"#"$�i *&'&'"o)� *#�(!j�( ���"��#��"$" %���&'(�!&!% “�����(�)� *"#�!&+��)�”, �"�&�&�" 
j"k#���(!� "�&'k���l j&!�#"�j�(��+ &#&)!'"*'"�����+ $��'"$&#&��+ j�!&'��#�� �� "(�"�� �	�-
���� )"*"#�j&'�� [1]. 	(!��"�#&�� m�)"�"j�'�"(!� ()")*"#�j&'�m���i �	�-(j&!)�)'�#�!��+ )"j*"-
m���e � *'�(%!�"(!�  ��(*&'(��+ j&!�#��, l)� ���"o'�k�u!� �*#�� )"j*"m���e�"$" ()#��%, *'�'"�� 
j&!�#%, %j"� '&�)��i �� x���)�(!� *'"�&(%, ��+�� *"#�j&'% [3], (!'%)!%'% !� �#�(!��"(!� )"*"#�-
j&'�� [4]. 	�)"'�(!���l l) �����u��#��"i (�(!&j� )"j*#&)(% �	�-�& ��#" mj"$% *'"�"��!� 
m�!�&'�k&��l )"j*"m���e *'� )�j��!��e !&j*&'�!%'� �� *"��!'� m ��(")"u x���)�(!u [5]. !�"-
'&��l )"j*#&)(% *"#�j&'-j"�"j&'-j&!�# �� *"�&'+�� j&!�#% n �)!%�#���j l) m ��%)"�"i *"m���i, 
!�) � m *"m���i *'�)!�)�, �'�+"�%uh� j"k#���(!� "�&'k���l, ��*'�)#��, (!'%j"*'"�����+ h� 
j�$��!��+ *"#�j&'�� �� *"��!'� o&m ��$'�����l. 

 
�C>8 ;5R5>@ – �"(#���!� +�'�)!&' �m�nj"��i �	�, ���� !� )"j*#&)(% ����-�	� m 

*"�&'+�&u j&!�#�� '�m�"i *'�'"�� !� �(!��"��!� m�)"�"j�'�"(!� %!�"'&��l ��("'o��e��+ x�'�� �� 
j&!�#&��e *"�&'+��. 

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



 432

�8>C;G8F@ >8 KC>5H@-@ H5EFGHICBS. �#l *"#�j&'�m���i ��)"'�(!"�%��#�: ���� (�20=1079)$/j3, 
nD

20=1,4520), "h��&��e !� *&'&$����e % ��)%%j� (m�#�x)"��e !�() 14 �/j2, �)�*=351�), �j�(! 
m�#�x)"�"$" ��j&!�)'�#�!� &!�#&�$#�)"#u �& o�#�x& 0,15 %; �	� m �� 12·103 ��(")"i "h�(!)� 
*&'&� ��)"'�(!���lj (%x�#� % ��)%%j� *'� 338 � *'"!l$"j 2–3 $"�.; j&!�#&�� *#�(!��� �u, Zn, Fe. 

�"����% ��("'o��e�"$" x�'% (h j)j) ��m��h�#� m� �"*"j"$"u m��k%����l *#�(!�� �" � *�(#l  
m��%'&��l � )"j*"m���u, �'�+"�%uh� *#"�% m��%'&��l. ���'"g�#���(!� "�&'k���+ x�'�� �� 
*"�&'+�� j&!�#�� ��m��h�#� ��j�'u����lj )'�e"��+ )%!�� mj"h%����l (�,°) *"�&'+�� �"�"u. 
���h&��l )"�!�)!��+ )%!�� %(&'&��u��#�(� m 10 ��j�'��; *"+�o)� ��j�'u����l (!��"��!� ±3°. 
	�m��h&��l *"�&'+�&�"$" &#&)!'�h�"$" "*"'% (�, 
j) *'� *"(!�e��e ��*'%m� m��e(�u��#� m$���" m 
�
�� 6433.2-71. �"(#��k&��l *'"�"��#� *'� 293 �, � *'�(%!�"(!� )�(�u *"��!'l, �� (��!#�. 

 
�CQ<FS>8>@ H5EFGHICBS >8 PT 5RL5N5;CBBO. � j&!"u �")#����x"$" '"m%j���l �m�nj"��i 

*"#�j&'-j"�"j&'�"i (�(!&j� �	�-���� m j&!�#�j� o%#� *'"�&�&�� �"(#��k&��l %!�"'&��l 
$'���h�"$" x�'% !� ��("'o��i )"j*"�&�!�� )"j*"m���i �� *"�&'+�� j&!�#%. �� j&k� '"m��#% g�m 
j"k%!� ���o%��!�(� g�m�)"-+�j�h�� *'"�&(�, l)� �*#���u!� �� �&#�h��% ��("'o��e�"i �m�nj"��i. �" 
!�)�+ *'"�&(�� ��#&k�!� +�j�h�� �m�nj"��l )"�!�)!%uh�+ !�# !� g�m�h�� ��("'o��l. �'���h��e x�' 
g"'j%n ��("'o��e�% �m�nj"��u ���(#��") j�kj"#&)%#l'��+ !� +�j�h��+ m�’lm)��, � "��"h�(�" ��� 
(�j g"'j%n!�(l *�� h�( )"�!�)!% [6]. ��m�)"-+�j�h�� *'"�&(� �� j&k� '"m��#% g�m m�#&k�!� ��� h�(% 
)"�!�)!% %h�(��)�� *'"�&(%. 

	&#�h��% ��("'o��e�"i �m�nj"��i "���u��#� m� %!�"'&��lj *"�&'+�&�"$" x�'% �� j&!�#&��e 
*"�&'+��, � +�'�)!&'�(!�)� �m�nj"��i m� mj��"u )%!� mj"h%����l !� *"�&'+�&�"$" "*"'%. �#l 
*'"�&�&��l !�)�+ �"(#��k&�� ��)"'�(!"�%��#� j&!�#&�� *#�(!��)� '�m�"i *'�'"��, l)� m��%'u��#� � 
�"(#��k%���� (&'&�"���� – ����, '"mh�� �	�, )"j*"m���l ����-�	�. ��� h�( ��!'�j%����l m��%-
'&�"i *#�(!��� *'"!l$"j *&��"$" h�(% %!�"'u���(l ��("'o��e��e *"�&'+�&��e x�' '�m�"i *'�'"�� � 
!"�����. �&m%#�!�!� �"(#��k&�� !"����� *"�&'+�&�"$" x�'% !� )'�e"�"$" )%!� mj"h%����l � *"�&'+-
�&�"$" "*"'% *"#�j&'-j"�"j&'��+ )"j*"m���e !� i+ )"j*"�&�!�� ���&�&�� � !�o#���. 

 
�8;8->C;@E>@-8 8HLCQGMB@T A8;GN Q8FCIB5 NGH +;@;5H@ KC>8F< 

�#�(!��� ���� �	� ����-�	� 
����-�	�-�2
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B×
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3  

h � ��  
10-5 

h � �� 10-

5 
h � ��  

10-5 
h � ��  

10-5 
h � �� 10-5

Zn 3,94 0 19 3,19 0,5 38 3,6 1,9 62 5,5 8,6 5 9,4 6,0 70 7,5 
Fe 3,11 0 70 0,12 1,4 68 0,4 4,0 18 98 10,0 10 160 8,0 16 10,2 
Cu 0,001 0 50 2,8 0,1 56 3,0 0,7 66 3,5 2,5 7 2,0 2,1 75 4,2 

I������: B, j"#�/#×( – x���)�(!� *"#�j&'�m���i; h, j)j – !"����� ��("'o��e�"$" x�'%;  �,° – 
)'�e"��e )%! mj"h%����l; �, 
j – *"�&'+�&��e "*�'. 
 

��'�)!&'��j � )"k�"j% ��*��)% n !&, �" �� �(�+ *#�(!���+ ���o%��n!�(l %!�"'&��l *&��"$" 
��("'o��e�"$" x�'%, �" *��!�&'�k%n ��("'o��u �� *"�&'+�� �"(#��k%����+ j&!�#��, l)� ���o%��-
n!�(l � '�m��e (*"(�o m�#&k�" ��� *'�'"�� ��("'o&�!�� – ����, �	�, i+ (%j�x�, '"mh���� !� 
�)!���"(!� *"�&'+�� j&!�#%. �"����� ��("'o��e�"$" x�'% ��eo�#�x� �#l )"j*"m���e ����-�	�, 
'"mo��#&��l l)�+ �"�"u *'�m�"��!� �" mj&�x&��l i+ !"�����, *'�h"j% �� j��� !"����� x�'% n 
j���j�#��"u � �& m�#&k�!� ��� '"mo��#&��l. 

� ���&�&��+ '&m%#�!�!�� (!�o#��l) j"k�� m'"o�!� ��(�"�"), �" *"�&'+�l m�#�m� n ��e-
�)!����x"u, "()�#�)� �� ��e (*"(!&'�$�n!�(l %!�"'&��l x�'% ��eo�#�x"i !"����� l) m '"mh���� 
)"j*"�&�!�� )"j*"m���i, !�) � (�j"i )"j*"m���i. ��)� (�j� m�)"�"j�'��(!� *'"l�#ln!�(l � m�#&k�" ��� h�(% 
*&'&o%����l j&!�#%  � )"j*"m���i ('�(. 1). !�"'&��l g�m�h�"$" m�’lm)% j�k *#�(!��)"u j&!�#% !� 
)"j*"m���nu n *'�h��"u g"'j%����l ��("'o��e�"$" x�'% *"#�j&'%. 
!k&, j"k�� (!�&'�k%��!�, �" 
��e���� g�m�h�� �m�nj"��l )"j*"�&�!�� )"j*"m���i ���o%��n!�(l �� *"�&'+�� m�#�m�.           
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��)���j !�)"k n *"'���l��l '&m%#�!�!�� )��&!�h��+ +�'�)!&'�(!�) (x���)"(!� *"#�j&'�m���i) 
*'� ��)"'�(!���� ��(*&'(�"$" j&!�#% m '&m%#�!�!�j� �"(#��k&�� ��("'o��i �� j&!�#&��+ *#�(!���+ 
(!�o#. 1). 
h&�����j n !&, �" % '�m� m'"(!���l !"����� ��("'o"���"$" x�'% *"����� m'"(!�!� 
���*"����" x���)�(!� *"#�j&'�m���i. �'"!&, l) *")�m%u!� '&m%#�!�!� �"(#��k&�� (!�o#��l), % 
��*��)% �m ���)"j, � *'�(%!�"(!� l)"$" x���)�(!� *"#�j&'�m���i n ��eo�#�x"u, ���o%��n!�(l %!�"-
'&��l *"�&'+�&�"$" x�'% j&�x"i !"����� *"'���l�" �m m�#�m"j. ��)�e '&m%#�!�! j"k�� *"l(��!� 
o�#�x"u )"j*#&)("!��'�"u m��!��(!u ���)%, l)� n �����u��#���j h����)"j *"#�j&'�m���i � 
m�)"�"j�'�", mj&�x%��!�j&!�(l e"$" �*#�� �m mo�#�x&��lj !"����� x�'%.  
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\�	. 1. a��� ���M��� ��	��GH���J� ����  
(h, ���) TbBQ-I�I �������H�  

� ��	 ����L�� �� ������� ������. 
C���� �������H�, ��	.�.: TbBQ:I�I = 80:20;  

1 – Cu; 2 – Zn; 3 – Fe 

\�	. 2.  a��� �������J� ���� ���������
 (â, º)  
I� ��	 ��	��GH� TbBQ-I�I �������H�  

� ��	 �� ������� ������.  
C���� �������H�, ��	.�.: TbBQ:I�I = 80:20; 

1 – Cu; 2 – Zn; 3 – Fe 
 
	��(#��") !�)"i �m�nj"��i, �	� &)'��%n h�(!��)% j&!�#% � ����)�u!� *'"(!"'"�� *&'&x)"�� 

� )"�!�)!� j"�"j&'� m e"$" *"�&'+�&u. �"�"j&' %!�"'un )"j*#&)( m �	� % �'%$"j% '����, 
���(#��") h"$" �*#�� j&!�#% �� *"#�j&'�m���u n "*"(&'&�)"����j. 

�j��� *"�&'+�&��+ �#�(!��"(!&e !�&'��+ !�# �" ����)�&��l ��$&m�e�"i �m�nj"��i 
+�'�)!&'�m%n!�(l j"��g�)���nu *"�&'+��. 
o’n)!����j *")�m��)"j, �" +�'�)!&'�m%n j"��g�)���u 
*"�&'+��, n )'�e"��e )%! mj"h%����l. �&m%#�!�!� �"(#��k&�� )'�e"�"$" )%!� mj"h%����l ���&�&�� � 
!�o#��� !� �� '�(. 2.  �#l ���)% +�'�)!&'�& m'"(!���l $��'"g"o�"(!� *�� h�( �o("'o��i m �"���+ 
'"mh���� )"j*"m���i, �	� � j"�"j&'�. 
h&����", ���o%��n!�(l ��("'o��l �	� ���(#��") "'�n�!���i 
$��'"g�#���+ g'�$j&�!�� j�)'"j"#&)%#� �" *"#l'��+ $'%* �� *"�&'+�� ���)% (-
- � –
�) m���l)� 
��l��"(!� ")(���"i *#��)�, �" "o%j"�#un "'�n�!���u $��'"g"o��+ )�'o"�"��&��+ #���u$�� 
��m"���. ��� h�( ��("'o��i )"j*"m���i ����-�	� �� m�#�m��e *#�(!��� ���*�)� mj&�x&��l )%!� 
mj"h%����l n ��(#��)"j %!�"'&��l )"j*#&)(% m *&'&�&(&��lj m�'l�% m� %h�(!� o&m*"(&'&���" �� 
m�#�m� [����-�	�] � "'�n�!���i %k& %!�"'&��+ ��*"#���+ g'�$j&�!�� ���*"�����j m�'l�"j �" 
*"�&'+�� m�#�m�. 
!k&, % '�m� ��("'o��i �� m�#�m��e *"�&'+�� �"��, ���(#��") ��"$", �& 
$��'"g�#�m%n!�(l, (!�o�#���(!� � � h�(� �#l j��� �)�m%n �� ���(%!��(!� o%��-l)�+ �m�nj"��e j�k e"$" 
*"�&'+�&u !� )"j*"�&�!�j� *"#�j&'-j"�"j&'�"i )"j*"m���i, *'"!& �� *"�&'+�� ��x�+ j&!�#�� � 
m'"(!�n � h�(�, "h&����", h&'&m *&'&'"m*"��# �m�nj"��e � mj��% ()#��% x�'% ���(#��") ��g%m�i. 

ª) o�h�j" m ���&�&��+ '&m%#�!�!�� (!�o#��l), �#l '�m��+ m� +�j�h�"u �)!����(!u j&!�#�� 
x���)�(!� '&�)��i *"#�j&'�m���i m'"(!�n � 'l�� Cu–Fe–Zn, � !"e h�(, l) $��'"g"o��(!�, �� �" �)�m%n 
mo�#�x&��l m��h&��l )'�e"�"$" )%!� mj"h%����l, mo�#�x%n!�(l % *"(#��"��"(!�  Zn>Cu>Fe.  

	&#�h��� )'�e"�"$" )%!� m�#&k�!� ��� "'�n�!���i g%�)��e��+ $'%*, � "!k&, � ��� g�m�h�"i 
�m�nj"��i j"#&)%# m *"�&'+�&u j&!�#% !� !"����� ��("'o��e�"$" x�'%. ��#&k��(!� mj��� 
)'�e"�"$" )%!� mj"h%����l ��� !"����� ��("'o��e�"$" x�'% �#l '�m��+ j&!�#�� ���&�&�� �� '�(. 3. 
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 '�m� m��%'&��l j&!�#&�"i *#�(!��� � *"#�j&'-j"�"j&'�% )"j*"m���u *"�&'+�l j&!�#% $��'"-
g"o�m%n!�(l. �m mo�#�x&��lj h�(% )"�!�)!% *"�&'+�� j&!�#% �m )"j*"m���nu !"����� ��("'o��e�"$" 
x�'% m'"(!�n, �", "��"h�(�", (%*'"�"�k%n!�(l m'"(!���lj e"$" $��'"g"o�"(!� . 
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\�	. 3. a���L�	�� ���� ���M��� ��	��GH���J� ���� (h, ���)  �� �������J� ���� ���������
 (â, º)  

I� ��	 ��	��GH� TbBQ-I�I �������H�.  
C���� �������H�, ��	.�.: TbBQ:I�I = 80:20; 1 – Fe; 2 – Zn, 3 – Cu 

 
���!�&'�k&��lj %!�"'&��l ��("'o��e�"$" x�'% !� �(�%����lj �m�nj"��i *"#�j&'-j"�"j&'�"i 

)"j*"m���i � ii )"j*"�&�!�� m *"�&'+�&u j&!�#�� n ��j�'u����l *"�&'+�&�"$" "*"'% *#�(!��. ª) 
*")�m%u!� '&m%#�!�!� �"(#��k&�� (!�o#��l), *"�&'+�&��e "*�' ���h%!�" m'"(!�n  �m mo�#�x&��lj 
!"����� x�'% �� *"�&'+�� m�#�m�, �� l)�e �& *'"l�#lu!�(l ��!&�(���� �m�nj"��i � �&m��h�" 
mj��un!�(l m� ��l��"(!� g�m�)"-+�j�h��+ �m�nj"��e �� *"�&'+�� ���)% 

�'�'"�� j&!�#% m��h�" �*#���n �� �&#�h��% *"�&'+�&�"$" "*"'%, l)�e ����)�n �� 
�"�"%!�"'&��e *"�&'+��. �� "���)"��+ %j"�, *"�&'+�&��e "*�' �� m�#�m��e  *#�(!��� m )"j*"m���nu � 
20 '�m�� n o�#�x�j m� "*�' �� ���)"��e *"�&'+��. �"o!", ��m��h�#���j� h����)"j, l)�e �*#���n �� 
*"�&'+�&��e "*�', n )"j*"�&�!� *"#�j&'-j"�"j&'�"i )"j*"m���i �	� !� ����, l)� �m�nj"��u!� 
j�k ("o"u � *"�&'+�&u j&!�#%. 


!k&, *'"�&�&��j� �"(#��k&��lj� �"�&�&�" *'�(%!��(!� ��$&m�e��+ l��� �� j&!�#&��e 
*"�&'+��, l)� *"#l$�u!� % g�m�h��e �m�nj"��i )"j*"�&�!�� *"#�j&'-j"�"j&'��+ )"j*"m���e m 
j&!�#"j. 	&#�h��� �m�nj"��i ���� !� �	� m j&!�#&�"u *"�&'+�&u ��m��h�n!�(l *'�'"�"u � 
�)!����(!u (�j"$" j&!�#% �" �"(#��k%���"i (�(!&j�, � !"����� ��$&m�e�"$" x�'% – �m�nj"��nu 
���� !� �	� j�k ("o"u. 
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