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سازي سطح در باند بين بررسي تأثير سه روش آماده

Ceromer (Targis)متال و ماده آلياژهاي بيس
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Title: A survey on the effects of three surface treatment methods on bond strength between base-metal alloys 
and Ceromer material (Targis)
Authors: Rokni. Sh. Associate Professor*, Mehdizade. Sh. Assistant Professor**
Address: *Department of Prosthodontics, Faculty of Dentistry, Mashhad University of Medical Sciences
** Department of Prosthodontics, Faculty of Dentistry, Babol University of Medical Sciences
Statement of Problem: Ceramics and resins belong to the earliest tooth restorative materials. Nowadays new 
generations of these materials have provided a revolution in cosmetic dentistry. Ceramic Optimized polymer 
(Ceromer) is a newly made product that the bond between this material and base metal alloys, which are used 
widely today, is paid too much attention.
Purpose: The aim of this study was to evaluate the bond strength of targis (Ceromer) to three types of base 
metal alloys through three different surface treatment methods.
Materials and Methods: In this experimental study, ninety plates of Rexillium III, Silver cast and super cast 
alloys (30×5×0.4) were prepared and surface treated through three different methods (air oxidation, vaccum 
oxidation and sandblast). All samples were then veneered with 1.mm thickness of Targis. After 
thermocycling, three-point bending test was performed by universal testing machine (Instron) to evaluate the 
amount of forces at crack or fracture times in Targis. The type of failure (cohesive or adhesive) was also 
evaluated microscopically. Statistical analyses were made using 2-factor ANOVA and Duncan tests.
Results: The type of surface treatment method caused a statistically significant difference in force rate 
required for crack and fracture in Targis. Sandblasting was found as the best method. The type of alloys, in all 
three methods, had a significant effect just on crack creation attributing the largest amount of force to 
Rexillium III. Adhesive type of failure occurred mostly in super-cast alloys through air-oxidation method, and 
cohesive type was more among silver cast alloys and sandblast method.
Conclusion: According to the results of this study, bond strength between Ceromer materials and base metal 
alloys is significantly great and Rexillium III alloy associated with sandblast technique the best combination.

Key Words: Bond strength; Ceromer materials; Surface treatment method 

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 17; No3; 2004)

�����
����� ����:������ �	
� � 
� ����� ��� 
����� ���� 
������ ����� ���� �� �� !� ���"� . $�	�� %&"'(� ���� 
� )
����

*�� � +�, %�"- ."+ ��"� /�"0 �� ��
	
 %&"(�. Ceromer. (Ceramic Optimized Polymer) ����� �
��1�23 
	 4�"� )��
 � ������Fiber Reinforced Composites*	
"5�
� 
	 *	"6� �
��7�+ 4�"� )�� , /�"0 �� �� !� %&"'(� �	� 
� 9�
:�

�;�<!� =�<�  :?��@ A9��� ���� � �� :��B�C��B� 9D��3 E"2� )
FB���  C9D��5����� )�DB��� C �G2� ����3 9�
"�@ )��, HIJIKILCJMNN

Archive of SID

www.SID.ir



����, -�� �(  ./0! �(� �	��� �� 12( 34�( 3�56�.7, 8.� Base Metal���� �                     ... �:;� 8.
�  �;�<����=	
� 8=� �  �;� 

20

O�DB� )�
� �� P"2Q�*�� � B, R�G2� �� 
� )���� .��"� ��"� OS
!� 
� 9D	 ,T�� �
�U
��@ �� ;"'(� �	� ��
� �� *�� ;
 �
����� 9D��5����� �� ��
	
 ����
� )
����.

�� : ��"� 
� V"� �	 ;
'�� %��W R�6(� �	� �� (Targis) Ceromer�� T�� U
��@ V"� ��  =2 X� Y�� �� 
� )�
G �� 
� ;
 �
)�
�@*+�, ���W Z	
�
@ ��"� [Q� �

�.

�!�
� "��: 9�
FB	
�
@ �\�
Q� �	� �� ]J �
\�� 
� �(G- I/J×M×KJ U
��@ V"� �� 
� Silver Cast $ Super Cast � 
Rexillium IIIO�
� [Q� �

� )�
�@ Y�� �� *(� � ����  :"�����!�� ��!�� %��` 
� *�a���� � ba0 �� c"�����!�� $�"� �� c

 E"����"�@HJ )�
� 
� �	& �	 T5� A�� +�, ���W c��D�� Targis *�
X� 
� N ��2+ %
(G- ��� � 1�2�� Cure�	��,  . E
d�� 
� �\�
��"1� $e��2D	
�"��� O1� )
F �� �� 
�Instron�Q6� �� 9B10 Z	
�
@ *(� �� +�, ���W �� *!D� � f�� �g(� �� ���� ���6� � 

��"1� ���h1� A�� *7i O�
� *!D� V"� ���\� ���� *!D� 
� T3 
�)Cohesive 
	 Adhesive ( ���W ��3"D���D�� 9���� *(�
�� +�, . c"�
@ � 92�
� �� T�
	��� ���
�@ 
� )�
G �� 
� )��@ *�� �� %
�al�Duncan�� E
d��  .
��#��� :�@ �� �� �� )�
�@ Y�� $U
�9�\� ��im� *!D� � f�� �
d	� ���� ���� c���� �� [Q� �

� �� *�a���� Y�� � *��� ���

�� � 0
�� Y�� �	� �� c�"�� .)�
�@ Y�� �� �� �� �F	� n�l 
�9�\� ��im� f�� )�	�3 �� 46+ �2+ V"� [Q� �

� �2+ � *��� ���
Rexillium III
B� �� ���� ���6� �	� B�� ��� c . V"� *!D�Adhesive �2+ �� � B�� Super-Cast � �"� �� c"�����!�� Y�� �� � 

 V"� *!D�Cohesive �2+ �� � B�� Silver Cast�
 +� .
G�� *�a���� Y�� � .
�$��%&
�':�\�
Q� �	� o	
 � ?
�� ��  ,9� ��"� ;
'�� %��W �� ��� c
�`� c�"�CeromerT�� �
�U
��@ �� �!� ;
 � � *�� P"0 �


)�
�@ �
���� � � +� �
D� �
�U
��@ c
�� �� �2+ $[Q� �

�Rexillium III9� �
d	� �� p���� �	� �� *�a���� Y�� 
� )��1� ��� .

�(�� ��)�� : ��"� A��
� E
D( �� Ceromer)�
�@ Y�� A�2+ [Q� �

�

�����	
� 
��	� � ����� ���� ������� �������	�� ��� ,��� �� 
! ���) ����>? , ���%�& , '�(>&@&(

���*�
 �	 �� �"� ���"0 ��
W ���5����� $*�
i ����3 c
��� ��

 ��D21� 
� 
7	

� 9����� � !��(Function) �	 �� �� qW
� 
�	
1� O	�7� ��
� � 
7	
 � !�� .����� ������ E
1� �
�

 +�B�3 � ���� 9+�\� Z�3 ;
� �'D	 
� Z�� �
� ����� �
�
� ��� ��0� �
��
� �� ���F1Br��� .� !�� �
�

Heat Pressed $Inceram $Slip Casting � 
CAD-CAM�� !� 
� +�B�3 �	� 
� 9	
��
:� )N .( �
�� ��

� !������� $������ E
1� �
��2��3 �
�C 
"�� �2+ 
9� ���� *�
i ����3 �� �� 9\��� )
F	
����
� . �� 92� �"l ��

�D� O���� !D� �Q0 �2��3 �&
� 9,�� �"�� c@ c��
)�
� 
� c�" � �,� �d� � �� A���� ����� �� �"1� )�
G �� ��

 �2+ �� �"W ;
'�� %��W ;
s ��� �� � ;"7W O�
W 9	
7	


c
D�� p�
�� �1� ;"l 
� 
7	
 91���� �S��� $��
� ���"0 �	t3
�"� . c�"�� *(� ��	�� %&"'(�Ceromer �
��1�23 
	 

����� � �	
� )�
� �� �� /�"0 uW�� �� ������ 4�"� )��
9� ���� �� �2��3���
� . �� �2+ �� ;
'�� *�2�
W ."+ ��"�

 E
� �� 9�
'�� O�
� �	 4�"�Targis link����� .
9� 92� �"l ��� !�� c�"� �� �	
� �	�� e�	��
� �
�

 )�1� )��, �
�r �� 9	
�1�� 9,��7!r ?
�� �� �� �2+
6���!��� ����:

NCSilane Coupling Agents �� ;
'�� R	�l 
� �� 
9� O1� T�2�� �	&���� .� !�� )��, �	� �� �
�

Silicoater � Rocatec9� �
� ����, . � !�� ��
Silicoater �s �� T�2�� ��!�� 4��� �s �	& �	 
� 

9� )�
G �� �1�23 � �	�	
 �2+ O-
+�"� .Silane "� �	 
� $

Archive of SID

www.SID.ir



��������	
� 
��	� � ����� ���� ������� �������	��  ,������          �� 
! )                ����#$ , ���%�& , '�(#)*)(

21


� ���W�� ��
� �1�23 
� �F	� �"� 
� � T�2�� ��!�� �	& 
9� 4�"� )���
d	� �
� �"B0 
� ;
s ��� �� � ���

�+
�� 
� O7W �2+ ��� �� *�a����T�2�� �	& c��� , ��
�
9� �
d	� 9D��
D� 
� � !�� �	� �� )���
d	� ��, T3 A�	
1�

9	
�1�� V"�C *�� 9D��
D� )I$K$v.(
 � !�� ��Rocatec 927W � !�� ���� c
1� 
� ;
'�� 

9� �
d	� *�a���� 4�"� T�2�� �	& �� %�
G� �	� 
� �"�
T�2�� %��` 
� [Q�C )
���� 
� ����"� 

NvJCNNJ9� �
d	� c��D��  �"�)M.(
vC ;
\+ �
���"�"� Acrylate E
d�� �� e�	��
� O1� 

9����� .� !�� )��, �	� �� �
�SE Bond � 
Spectra Link����� �
�  . � )�� *�a���� U
��@ [Q�

 ;
\+ �
���"�"� O�
� �� e�	��
� O��"� �	&Acrylate � 
%a	��
 � �"S"2+ 9239� 
���
� , $)�� �+
�� [Q� ��� ��

9� �
d	� ;
'�� ���)M.(
KC � !�� )��, �	� �� OVS9� �
�  �	& �� ���,

 4�"� ;
\+Electroplate+ �
 0
� c�"1�  �
d	� �	�	
 ��2
9�9� �2+ ��� u2W �	& �	 p���� �	�� A�"� �\� �� ���B�

)��!�� 
� ��!�� �� �"W cU����� ��!���3 ;"2(� �� c��
9� O	�7� u2W;
 !	�� ��� �2-
+ O��� �� �� �"� �
�

 
� ;
s ��� �� � )��� �
d	� ;
D��
D���D�� ��, u2W ��!��
9� ���W�� 9	
�1�� ��
� �	
��	
1�.

IC e�	��
� � !�� Targis-Link
������ �� C
c
1��� ��` �� �"l , � �	
� �� O1 B� ���"� ����� ��"�

9� ���������
� . �2+ � ��"� �	� ��� ;
'�� �
d	� ����
 E
� �� 9�
'�� O�
� �	�	
Targis Link �� �� �� ���� 

 9�"� *6�6sSilane9� ��
� .;"D�"� ����� ��"� �	�
� �
�� !� ;
\+ �� �� 
� . 4�"� ��2+ ��!�� 
	 �2+ 
� "� �	 
�

 ���� O��� �� �F	� *1� 
� � )��� Z���� �	�G!+ ���� ���
 �	�� � )�� )�	�1�23"� $�	
� �	& 
� %a	��
 � )��, c�"�

9� �
d	� ��
� p���� �"�)w.(

Kourtis �� �	
� e�	��
� � !�� Z� $�"0 �\�
Q� �� 
� 
� �� �2+ ��� �!	
6� �)M .(� !�� %�
7� �\�
Q� ��"� �
�


� ���"� :� !�� �
�Silicoater$ Silicoater MD ) O!�
O7W � !�� 
� ��	��($Sebond  $Spectra Link $

Rocatec � OVS . ��, �� ��� c
B� 9���� �	� �d� �
Z��� �� 9�	
� ��"� ���� 9D��
D� ��"� �	� 
� )������ �
�

� !�� ����
� �Sebond � Spectra Link � 
Silicoater MD � Silicoater�"7� E
&  .� !�� ���� �
�

Rocatec � OVS c�" � 
� *�� 

�� �� B�� %
6�6(� �� 
��"1� �����F� 
� �\� �� ��
� =�\x� �!��
D� � P@ �� 
�

 ��� [��"� e��2D	
�"���)M.(
 R�6(� ��Laufer � Nicholls � !�� ��"� �� 

Silicoater , �� �	
� =2 X� V"� �
�rM )��
7!r U
��@ V"� 
�� . � !�� �� ��
� E
D( �� c���� �� �"� �	� �F�
B� o	
 �

Silicoater Y�� ����� �� y
7	�6� Etching � �"� �2+ [Q� 
 �	
� 
� )�
G ��Unfilled�	& %�"- ��  ���� 4��� �s ��

 �2+ � �	
� ��� p�
�� ��
� E
D( �� �
d	� *�� 9�����)L.(
� !�� c
�� �� )�
� �� ��"� $�2+ �� �	
� e�	��
� �
�

Targis Link 9-
0 *�1�� 
� ����� ��"� � !�� �� 
*�� ����"0�� . 9�
51� 4�"� �� 96�6(� ��

)��

�(Ivoclar) ��
� E
D( �� ��"� �� Targis �
�U
��@ �� 
 e�	��
� O�
� $�� E
d�� =2 X�(Targis Link)�
� $ ��

��� �
d	� �	�	
 ��2+ �
 0
� �� �D(� .E
D( �� c���� ��
�
 �� ��
� �� ��"l �� A���� 9F !� )�
G �� ��"� U
��@ V"� ��

 �
�U
��@Aquarius) PtNN%CAuHw (% �Palliag

Ag)MH (% %
�-"'0 
� 
�U
��@ �	� ��	
 A�"� =�\�
 A�� !�� �
,

� e�	��
� )��

� n�l 
� )���
��B�3

���	 �� 9�\�Targis �� *�� p�
�� �U
��@ c��
�"3 ���� 

� � 1�]J  % c���� � ��
� � ��� E"	�&
3 � ���a3 $al

 
� � 1� �� c@ )�6� 
	 � T�MJ % ��
�)w.(
 ��
0�
� 4�"� �� ��F	� �\�
Q� ��Ivoclar $�� E
d�� 

Archive of SID

www.SID.ir



����, -�� �(  ./0! �(� �	��� �� 12( 34�( 3�56�.7, 8.� Base Metal���� �                     ... �:;� 8.
�  �;�<����=	
� 8=� �  �;� 

22

 V"� �� ��
� %��W c����Ceromer �
��
� 
� Columbus $
Artglass �Targis e�	��
� O��"� 4�"� U
��@ V"� �
�r �� 

 c"�
@ 
� )�
G �� 
� �l"���Flexure-shear�	��, 9����  .
 �� ��� c
B� �d� �Targis )��1� �� Targis Link �� 

 *�� )��� �
d	� U
��@ �� �� �� �� �� ��
� p����)w.(
 $9Bh�3 *��
6� $P@ Pt� ���
� /�"0 �	
� ��"� ��

 p	��Young c"����	�1�23 R1� � (Depth of Cure) 
� 
)�� E
d�� �� 9�
\�
Q� ,9� )�
� �� ���� �d� � �	� �� c�"�

Targis ��"� �	
� c
�� �� Ceromer ��"� �	� �� 
� 9D	 
9� P"!(� �"�)w.(

 )�
� V"� �	 ;
'�� %��W 9���� n�� 
� ��
s �\�
Q�
 )��, 
�Ceromer E
� �� Targis@ V"� �� ��  U
��

T��)�
�@ Y�� �� 
� c��	� �� ;��� � ;
 � [Q� �

�
�� E
d��.

�!�
� "��
 U
��@ V"� �� 
� 9�
FB	
�
@ �\�
Q� �	� ��

T��E�� T�� 
� ;
 �C 9��
d� �
��
� 
� OD�� 
Rexilium III $ Super cast � Silver Cast Y�� �� � 

 [Q� �

� )�
�@)�"� �� c"�����!�� ,"�����!�� {0 �� c
*�a���� � (�	��, )�
G ��.

 Z10 c"�
@ 
� $Z	
�
@ �	� �� �� *�� ��` �� E
&
���Q6� ��(Three Point Bend Test) � �� )�
G �� 

 )
F �� �2��� �� Z	
�
@Instron�	��, E
d�� .
]J �
\�� 
� 9�"� �W�� ��� I/J×M×KJ V"� 
� � 1�2�� 

�� 
� T3 � �� )�
�@ .�� �7� E"� |, 
� )�
G �� 
� ���t,��5
Investment (Anrovest, Bego Co.) � ���t,���2�� 

Casting�� E
d��  . ��1� $9F X	� |, 
� ��2+ %
(G-
���	��, uQW 
���5�� � ���� .

 � T��"� 4�"� %
(G- *�
X� ��g��Iwanson 

Guage�	��, E
d��  . �2+ V"� �� ����KJ �g� �� ��"1� 

 �� �� �� � +�,K)� )��, Y�� �� ?
�� �� 9	
�
)�
�@�67l [Q� �

����� ����.

;�� )��, :9��r *X3 )�"� �� Vaccumat 200Vita

 )�
1� ��
��� 
� �1.0���� ��!�� �"� �� .
E�� )��, : 9��r *X3 )�"� ��Vaccumat 200Vita

 )�
1� ��
��� 
�2.3���� ��!�� {0 4	��� �� � .
E"� )��, :��� O1� 
� E"����"�@ ��!�� %��` 
� *�a�

 )
����HJ �2-
+ 
� c��D�� v �� )
F �� ;
\+ �� 
� � 1� �
� 
 %��NJ �
�r �
B+ � ���
i bar�� E
d��  .��"1� 
� �\� 
�

 )�
� 4�"� $���"��� ��� )
F �� �� c����1�Targis

���� )��
�"3 .
� ��
\�� ����� �� ��2+ P
W �	 
� �"g�� �	� ���� ����

��"1� �
\�� 
� 4�� *1!W �� )�d�3 �	 � 
�M×H � 1�2�� 
qXB� *�� )���(� R�W� c���Veneering�"�  , )�
G ��

 �	& �	 4�"� �g� ��"� [Q� �� �� �� p���� �	�� A��
Targis Link )�
� T5� A�� )��
�"3 Targis Opaqure

*�� �2+ e�� )���
�"3 �� ,�� )��� ���W [Q� ��� �� .
 )
F �� �� �"��� )�
� c��� )�	�1�23 
� �\�

Targis Quick %�� �� vJ )�
� 4�"� [Q� $���
i 
Targis Dentin )�
� O� *�
X� 
� �� )��
�"3 

Veneering ���s �� N��"1� T5� A���� � 1�2��  �� 
�
 )
F ��Targis Power � ���� )��� ���W Curing 9	
�� 

*+�, E
d�� .��"1� E
1� 
� *(� � 9���� *�
X� �g� 
�
 %���s %
��� 
� � OD�� ���� �� e��2D	
�"��� %
�21�MJ

 
�MM��"1� T5� A�� +�, ���W ���F� �
� ����  �� 
�Jig

�Q6� �� Z10 *!� � ���� )��� ���W /"'X� �� ��
 )
F ��Instron 
� )�
G �� 
� Cross head f"� 
� 

 *��� � 9l��X�M/J�W� �� � 1�2�� �	��, E
d�� �6.
��"1� �
\�� � Z	
�
@ Y�� �� *�� ��` �� E
& y
6�W� 
�

 �����
 �� R�
Q�Din Norm)  )�
1�NK]vLc
1�@ �"B�  (
�"� .
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 *!D� � f�� )�	�3 �
d	� *�� E
& ����� c����
�	��, �7�
(� ;
D�
3
F� �s�� 
� � O	` ;"��+ 4�"� O�
�:

3 × F × L
2 × b × d2

F = :���sZ	
�
@ ��s �� )��@ *�� �� ����� �
L =  ��"1� )
, ��D� �Q6� �� ��� �2-
+)vM� 1�2�� (
b =  ��"1� ~��d = ��2+ %
(G- *�
X�

��"1� $Os��� �	� E
d�� 
� �\� ��"� �"D���D�� �� 
�
Reflective�67l *��  ���W 9���� ��"� *!D� V�"�� ����

�� +�, .� 92-� )��, �� �� 
� !D���!6���� ���� :
C �
� !D� Adhesive �	�	
 �2+ 
� �a�
� )�
� �� 

�"� )�� ���.
C �
� !D� Cohesive )�
� �� c�� ��� 
��@ �� �� 

Targis�"� )�
 +� .
G�� .
C �
� !D� Mixed )��, �	
 �� �� �"0 �� �"2X� 
	 

NM � vM�� ���� ��!6�  :
• )��,NM :��"1�� *!D� 
��@ �� �� 9	
� 
� � 1� �

MJ % [Q�Veneer V"� 
� Cohesive�"� .
• )��,vM :��"1� 
� Z�� �� 9	
�MJ % [Q� *!D�

Veneer V"� 
� Cohesive�"�  .
 � U
��@ V"� �
7��� ��"� �� ��
�@ �
������ *	
�� ��

)�
�@ Y�� �	�
6� � *!D� V"� 
� U
��@ �� �� [Q� �

�
 ���
�@ �
��"�
@ 
� )��@ *�� �� Z�� �� 92�
� �� T�
	���

�� E
d�� �D��� � )��� �.

��#��� 
�Q6� �� Z10 Z	
�
@ ���� , 9���� ��"� O�
� ��

*+�, ���W:
NC)�
�@ Y�� ��im� [Q� �

� : Y�� $U
��@ �� �� ��
)�
�@ *!D� � f�� �
d	� ���� ���� c���� �� [Q� �

�

���6� �	��&
� *�a���� Y�� � *��� ��im� O�
� �� ���� 
 �2+ �
�: �� �� A��� c
B�Super Cast)�
�@ Y�� ��  �

�

9�\� ��im� f�� )�	�3 �� [Q� )�	�3 �� 9�� *���� ����
��� c
B� �� ���� ���6� �	��&
� *�a���� Y�� *!D� . ��

 �2+Silver Cast)�
�@ Y�� )�	�3 �� [Q� �

� f�� �
�
)JJJ/JP= ( *!D� �)JNK/JP= (�"� �i<� . �D��� c"�
@

 E"� Y�� *!D� )�	�3 �� �� ��� c
B�)*�a���� ( 
�
 E�� Y��){0 �� c"�����!�� (9�\� na 0� �� A*��� ���

 ;�� Y�� 
� �� 9�
s)�"� �� c"�����!�� (9�\� na 0� ���
 ���� c
B�) ;���N .( E"� Y�� f�� )�	�3 ����

)*�a���� (9�\� na 0� �F	� Y�� �� 
�� ��� *��) ;���
v .( �2+ ��Rexillium)�
�@ Y�� V"� ���  �� �� �� �

�

 *!D� 
� ���� )�	�3)JJK/JP= ( f�� 
� ���� �)JJJ/JP= (
�"� �i<� . �� �� *�a���� Y�� �� ��� c
B� �D��� c"�
@

9�\� na 0� �F	� Y�� �� 
� f�� � *!D� )�	�3 �� ���
 ����) ;����I$K.(

 �2+ ��Super Cast)�
�@ Y�� �� 
��� [Q� �

�
 �"� �i<� *!D� )�	�3)JM/J<P ( ��im� f�� )�	�3 �� �

9�\� *���� ����)JM/JP> .( �� ��� c
B� �D��� c"�
@
9�\� na 0� �F	� Y�� �� 
� *�a���� Y�� � ���� ���

 *�� �F	� Y�� �� 
� � B�� *!D� 
� ���� 4�" �
);���M.(

�������	
� �
���  ������ �������
��� ���� ��
�� ���  !���" � #$�% &
 
�"�"�	� ������ ���' #(  �)$ ���  *+( �
�(Silver Cast

!���" ,�	
� -��.�����/	 !�0���	���� �1 ���� ���'*+( �
�( �"�	� 2�� 3
�	
� 
NLIw/NMK JMwL/vMNJ )��,N(oa)

IvH]/NK] NHHI/vKMH )��,v(ov)
* MwwL/vNM JMMN/vwJI )��,K(s) 

(MPa) Stress =
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oa: :"� �� c"�����!���ov :{0 �� c"�����!��s :*�a����* :9�\� na 0���
�@ ���

vC�2+ V"� ��im�  :)�
�@ Y�� �� �� �� [Q� �

�
)*�a���� � {0 �� $�"� �� c"�����!�� ( )�	�3 �� �2+ V"�

U
��@ � �"� �i<� f��III RexilliumB��  ���6� �	� 
 *!D� )�	�3 �� 9�� ��� c
B� �� f�� �
d	� *�� ����

9�\� ��im� c"�����!�� Y�� �
�: �� �� A*���� ����
|�� �� �� {0 ��)�	�3 
� �	 ��im� *!D� � f�� �
�

*����.
 ;�� Y�� ��)�"� �� c"�����!�� ( )�	�3 �� 46+ �2+ V"�

 �"� �i<� f��)JM/JP< (D� )�	�3 �� �9�\� ��im� *! ����
 *����) ;���w .(

 E�� Y�� ��){0 �� c"�����!�� ()�	�3 �� �2+ V"� �
�
 *���� ���im� *!D� � f��)JM/J>]K/J � MH/JP= .(

Y�� �� E"�)*�a���� ( �i<� f�� )�	�3 �� �2+ V"�
 �"�)JK/J=P (*!D� )�	�3 �� 9�� *���� ���im� 

) ;���L.(
9���� �	� �� ,
Q� *!D� �\�)Cohesive 
	 

Adhesive ( c����� 9F�"Fr �� ��� c
B�Targis U
��@ 
� 
 �	�	
)*!D� V"� 
	 ()�
�@ Y�� � �2+ V"� �� [Q� �

�

���� 9F !�.

 V"� *!D�(Adhesive) A $Iw % �2+ ��
Super Cast $vK % �2+ ��Rexillium � KN % �2+ ��

Silvercast �2+ 9�\	 A�
 +� .
G�� Rexillium ����� 
�"� *!D� V"� �	� 
� �-�� �	� 1�.

 V"� *!D� ��NM �2+ �� �� Rexillium �2+ T5� � 
Silver Cast����� /
' 0� �"0 �� �� �-�� �	� B�� .

 V"� *!D� ��vM �2+ Silver Castww % �2+ �
RexilliumKK % �2+ 9�� ����� c
B� �� *!D� �	� ���"�

Super Cast� �	� 
� 9 !D� ���� c
B� V".
 V"� *!D�(Cohesive) C �� �"��� ���"� �1� �� 

 �2+Silver Cast�"� .
 V"� *!D� ��Adhesive �� *!D� �-�� �	� B�� 

 �"� �� c"�����!�� Y�� �� �"��� p����)N/IH(% $
 {0 �� c"�����!��)v/II (% *�a���� Y�� T5� �

)L/L (%�"� . *!D� ��NM � vM�� �-�� �	� B��  �� �"�
 �"� *�a���� Y��)w/wM (% �)L/ww(%.

 V"� *!D� ��Cohesive Y�� �� �"��� ���"� E
1� 
 �"� *�a����)NJJ.(%

����4� ������ �����	
� �
��� ���
���&
  5�1 ��
�� ���  !���" � #$�%
�"�"�	� ������ ���' #(  �)$ ���  *+( �
�(Silver Cast

,�	
�!���" -��.���/	 �� !�0���	5�1 �1 ���� ���'�"�	� 2�� 3
�	
� *+( �
�(
N]]K/NwK NLNM/LJL )��,N(oa)

KIJL/Nww HLHH/HNM )��,v(ov)

* NN]]/vvv K]JN/NNJI )��,K(s) 

����6� ������ �����	
� �
��� ���
��� ���� ��
�� ���  !���" � #$�% &
 
�"�"�	� ������ ���' #(  *+( �
�( �)$ ��� Rexillium

,�	
�!���" -��.�����/	 !�0���	���� �1 ���� ���'�"�	� 2�� 3
�	
� *+( �
�(
]LJw/vHJ wvKL/vKN] )��,N(oa)

v]Hw/vvI MNvN/vKwM )��,v(ov)

* wHKI/vLN LI]]/vLMJ )��,K(s) 
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oa :"� �� c"�����!���ov :{0 �� c"�����!��s :*�a����*:9�\� na 0� ��
�@ ���
����7� ������ �����	
� �
��� ���
���&
  5�1 ��
�� ���  !���" � #$�%

�"�"�	� ������ ���' #(  �)$ ���  *+( �
�(Rexillium

,�	
�!���" -��.�����/	 !�0���	5�1 �1 ���� ���'�"�	� 2�� 3
�	
� *+( �
�(
MJJv/NNH JNLv/Lvw )��,N(oa)

HNKN/NNN ]NKH/Lw] )��,v(ov)

* KHJJ/vMv Hw]]/NvL] )��,K(s) 

����8� ������ �����	
� �
��� ���
���&
  ���� ��
�� ���  !���" � #$�%
�"�"�	� ������ ���' #(  ���  *+( �
�(Super Cast

,�	
�!���" -��.�����/	 !�0���	���� �1 ���� ���'�"�	� 2�� 3
�	
�  �
�(*+(
vMIN/NIK ]Jww/vKKw )��,v(ov)

IwLw/NwH N]LM/vKwL )��,N(oa)

* HKLM/vJw J]IJ/vHMN )��,K(s) 
oa :"� �� c"�����!���ov :{0 �� c"�����!��s :*�a����* : 9�\� na 0���
�@ ���

����9� ������ �����	
� �
��� ���
���	�: ��;�1 ���  !���" � #$�% &
  �)$ <�� =
�"5�1 ��
�� ���  ��> �" ,��(����?� 2�� 

,�	
�!���" -��.�����/	 !�0���	5�1 �1 ���� ���'3
�	
�
<���)$ 

N]]K/NwK NLNM/LJL )��,N(si)

MJJv/NNH JNLv/Lvw )��,v(R) 
* ILLv/NNH HNvv/HMJ )��,K(su)

����@� ������ �����	
� �
��� ���
����% &
  �)$ <�� =	�: ��;�1 ���  !���" � #$
�"5�1 ��
�� ���  �(A �B( 2�� 

,�	
�!���" -��.�����/	 !�0���	5�1 �1 ���� ���'3
�	
� 
<���)$ 

]LMM/vNv HLMN/]wN )��,K(su)

NN]]/vvv KJ]N/NNJI )��,N(si)

* KHJJ/vMv Hw]]/NvL] )��,v(R) 
si = Silver CastR =Rexilliumsu =Super Cast* : 9�\� na 0���
�@ ���

�$��% � +,�&
�'
 )�
� ��
� %��W ��"� ��Targis �	
� �� *7!� �2+ �� 

� !���	
� e�	��
� �
� , R�6(� 
� ��
s �\�
Q� o	
 �
Kourtis) M ( �� ��
� %��W c���� �:���s A�� �!	
6�

 � !��Targis��
� %��W ���6� �:���s 
�  �� 
� !�� �
�OVS- Rocatec- SE Bond- Silicoater 

MD- Silicoater � Spectra link�"� ��&
�  . �\�
Q� ��
Kourtis �� *!D� �� �d�� )���� ����� ��F�
�� �:���s 
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 � !�� �� �"��� �2+ � �	
� ��
�Spectra link� M/NKvK
�� ��F�
�� ."+ �\�
Q� �� �� 9�
s �� A�"� ;
D�
3
F� ���

 O	` ��� �� Z	
�
@ ��"� %��2+ �� ��
� *!D� �� �d��
*�� )�"�:

Silver CastLw/vI]J;
D�
3
F� 
Super CastwK/vIJI;
D�
3
F� 

Rexillium III]I/vILv;
D�
3
F� 
9� �	���
�� �� e�	��
� � !�� �� *+�, �d� � c�"�

 )�
�Targis 9�\	 Targis Link �
�!� e�	��
� � !�� $
�"0*�� �2+ �� )�
� �	� ;
'�� ���� 9.

 )�
� ��
� %��W ��"� ��Targis 
� c@ �!	
6� � �2+ �� 
�2+ � �2��3 ��� ��
� %��W ,� +
	 
� ��
s �\�
Q� o	
 � �
�

 R�6(�Rake � Goodacre) H ( �	�  A�	��, �!	
6�
 �2��3 ��
� E
D( �� c
66(�Vita VMK68��  V"� ��

al U
��@C���a3 C3  E"	�&
(Jelenkoö)al $C E"	�&
3 
(Olympia)T�� U
��@ � (Rexilium) ���W 9���� ��"� �� 

����� . R�6(� �� �	� �� Z	
�
@ Y�� *�� ��` �� E
&
�"� ��
B� .

�\�
Q� �� �	� o	
 � R7l , ��
� *!D� ���� ���� �	�
6�
 ���s �2+ � �2��3 ���N]M 
� vJH �� �� *�� ;
D�
3
F� 


6� 
� �!	Targis9� � 1� �
�!� ��
�..
 �\�
Q� ���
� �F	� %
\�
Q� �� ���h1�Schaffer �� 

 
� c@ ��L�� )�
G �� U
��@ V"�  , �2��3 ��
� ����� �	�
6�
Neydium-v �� Z10 *!� Y�� 4�"� 
�U
��@ �	� �� 

�Q6� ��
� *!D� ���� E
& ����� ���6� A�	��, 9���� ��
� �
�U
��@ � �2��3 ;��� �� 9���� ��"H )�� )��� c
B� 

*�� . *!D� ���� E
& ����� ���6� 
� �	�
6� �	� �!	
6� 
�
 ��� ��
�Targis9� qXB� �2+ �  ��� ��
� E
D( �� �� �"�

 
� � 1� �2+ � �2��3Targis *�� �2+ � )].(
 �� �
	
 na 0� *2� �� *�� E
& � D� �	� ��` � 7��

�� )��@ *�� �� ����� Z10 Z	
�
@ *��
� $��
� *!D� ��

�Q6� �� �� 9BB� ����� �	� B�� �� ��"l �� A*�� ��
 )�
� [Q�Veneering9� �
d	�  �� �	� �� ��"� 
� � �"�
)�
� �2��3 
� c@ V
d��� *�2�
W � )���D� ��Targis � 1� 

 � B�� �2��3 �� � !D� � f�� c
D�� O��� ��1� �� $*��
9���
�.

c
1� �"l� +
	 *1!W �� ���� ��` 
� , Y��
)�	�3 �
d	� ���� *�a���� O�
� *!D� � f�� �
�

��"1� E
& �� �� B�� ����� �	�
6� �2+ V"� �� �� �� 
�
 �2+ �d� A*���Super Cast �� �� f�� )�	�3 �
d	� �� �� 

)�
�@ Y���"� c
!D	 �

� .
 �	� �� f�� )�	�3 �� *�� ����� � D� �	� ��`

@ A���� O�
� *!D� )�	�3 
� ���&
� �
�!� *�1�� Z	
�

 ��� ��
� *!D� �� *�� f�� �Q6� �� ��	
Targis �2+ � 

9� 

�@���, .9�(�� �� f�� ��s
� ��
s �\�
Q� �� �� �
�
*���� )��
B� 9�
�,
� ;��� �	 %�"- �� )��@.

 V"1d� $��
� *!D� 
� O7W �� *�� �	� ;��� �	� *2�
�2+CTargis 9�
s �� A*��� ���W 9'XB� ����� �i� *(� 

 9,��10 ����� ���� ��
� *!D� 
� �\� ��(Deflection) � 
 �gsa� � �"� ���"0 

�� �� 1� ����� �� $O�
� *!D�

9�Z��� 9�(�� p�� �� �"�C �� f�� �Q6� 
� �\� Z�� 
9��"� .*�a���� Y�� �� �� ���h1� , �2+Rexillium

�� )�	�3 ��9�\� na 0� �F	� �2+ �� 
� f A��� c
B� �� ����
�Q6� �� Z10 Z	
�
@ �� ��
� E
D( �� �g� 
� �	���
�� $��

 �2+ )��1� �� *�a���� Y��Rexillium �� p���� �	� �� 
9� �
d	����.

*!D� V�"�� �g� 
� , e�	��
� � !�� �	 *	
G� ��W ��
 %�"- �� *!D� $��
� � B��Cohesive �� �  )�
� �"0

Veneering�
 +� ���"0 .
G��  . �� �� )�	� 9���� �	� ��
 b�� ����� �� 9	
� !D� V"1d�Cohesive 9�\	 ���"� 

)NM.vM.C ( �2+ ��Rexillium %��2+ �	
� 
� Z�� ) ���s
wJ (%�"� . �� �	� V"1d� ��� �

� )�
�@ �
� Y�� ��� ��
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 *!D� V"�)NM.vM.C (	� B�� *�a���� Y�� �� �
 ��� 9� /
' 0� �"X� �� �-��)NL/HM .(%

 �2+ ��� *!D� V"� �g� 
� �	���
��Rexillium Y�� 
� 
9� �
d	� �� p���� �	� �� *�a�������.

�d� �9� �� �\�
Q� �	� 
� O-
s ���, �	
 ���"� �� c�"�
��� �-a0:

� Y�� �� f�� �
d	� ���� E
& ����� �	� B��
�2+ �� �"��� *�a����Rexillium�"� .

� Y�� �� f�� �
d	� ���� E
& ����� �	� B��
 �2+ �� �"��� $�"� �� c"�����!��Super Cast�"� .

� Y�� �� f�� �
d	� ���� E
& ����� c���� ��
 na 0� Z	
�
@ ��"� %��2+ ��� {0 �� c"�����!��

9�\�*���� �"�� ���� .
� �� *!D� �
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