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Abstract: Waxes have a lot of applications in dentistry. Such materials are of thermoplastic type that 
undergoes deformation in different temperatures. Two important properties of base plate waxes are flow 
and their coefficient of linear thermal expansion. Recently, different institutions, inside the country, 
produce dentistry waxes, while they have not been standardized. Consequently, consumers’ 
dissatisfaction are observed. In this research, the two above- mentioned factors were compared between 
three kinds of Iranian waxes with Cavex that is foreign production, based on test number 24 of ADA. To 
measure the flow rate in the temperatures of 23, 37 and 45ºc, Wilcoxon statistical analysis was used. The 
results showed that in 23ºc, the flow rate of Cavex and Azardent waxes met ADA standards; however, it 
was not true for two others types. In 37ºc, the flow of none of the waxes was standardized and in 45ºc 
their flow was acceptable, moreover, thermal expansion coefficient, for Cavex and Azardent types, was 
based on ADA standard. 
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�s/P×�s/P �!G�7 �� �3 �!�) s/gt�!�)  B�; �# 
�3)

A���	�RY��&�  �� ���^ �	�* 5. �� , ��I�^ I�Y�# ,5��?
���� �3�	� �&(� ��:�	 ��	�� �� �)��6) 8��3 ?.

uA��). ��& � 
��':
n I&)�� A��5�� ����' A�	��	 ���K��� N0�* �� 

N0�* 8�	 T�� �3+�� 
�)� �� �>:* t±tt �(�� �	�Y�3��'
 
M�� 5. ��n �16� �? ��&��!�' 8V�� �� � I�^WQ �(�� 

 �	�Y�3��'�&��� ��� , .�K���� 5�� �:6�) � ��' ��
N0�* �� I&), �7�S	 5. �� X��) I&)  5�	� �'� �	 �� � ��

^��4$�����. �����),I&)  <� 5. A�� 
����' U1' 
��
 
�)� �� �>:* �? �K��� �o�Gt±tt �(��  I�^ �	�Y�3��'

A��,�&� �3�	�^ �� ���� 5. 
�� �  9��/) 
	� I�^&!�? 
 �	�* �����7�^ . �	 �/�mQ �K��� �o�G � ���� �6�*� 

�3�	�����  H��$ �7�S	 
�R)&) �  ����^ U1' �� ��& � ��
���*&7-# N0�* �&� U1'.��& � ��/�	��R�  A����:��6�
gwP×mt/w×mt/w �3 �!�) �&�.

H��$ �	 =@ 5��N0�* �	 ��& � , �� <���� 5. U1' ��
 
�!7 <�&? }�K�' <� �R3�	 �#�� A��� ��7 �� �1$ � 

A�	��	 
	�� X(�) ���4� 5	&�" �� 5. �S�" �R( 
�R���^
 �+4) 
�/� �1$��& � 8�	 T����^=@A��). �	  � 5��

 L�) �� 5&)�. �	 E:*gs 
�)� �� �"�' mP �(�� 
3�	�RY� �	�Y�3��'�� �.5&)�. l�� �? �&� L�&G 8��� 

 �	�* A���	�RY� �� ��& ��7�^ � �+4) 
�)� �� �� � 
 I�^ N���� �� L���3)�� 5��) �!G�7 �)� �# �� � 

���4�A�	��	 X(�) 
�#�� 
��^.
A�	��	 8�0�	
��^���)� I�K�	 � A���	�RY� � ��& � �? �

 L�) ��mQ 
�)� �� �6�*� O/Q±gt �(��  �. �� �	�Y�3��'

37�^ �	�*T�� �� �. 
�)� =�' O/Q ��	�7	 �	�Y�3��' �(�� 
T�� A�	�=@ �	 5���) �*�� L�) �� ��& � gQ 8�	 �� �6�*� 

A�	��	 ���4� a$ �� �!G�7 ,�)� 
��^��.
A�	��	 �	�6)
��^� 
�)� �� A�O/Q±gt �	�Y�3��' �(��

�37�^ �J� �� ��G�� � l�	�^  �� ���	�� ��:�	 8�Y���) 
A�	��	 8��3����� �� 5��?��^ �	 =@ �)� �# �� 
��^
Qt/Q % 5&)�. ��&) I&) ���	�� ��:�	 5	&�" ����R���.

 L�&G �� ���	�� ��:�	 N��S � 5>�' 5	��)
� 9&; B>3$	 �:� �	 
�G�� �' �� ��0�	 9&; �� ���R


�)�gm,mP � st�� 5��� �	�Y�3��' �(�� . 8��/� 
	��
��/) U1' 5&)�. �	 D��3� 
�	�Wilcoxon�� A���3'	.

(�+���&
 
�)� �� 5>�' 5	��) A�). �'� �� D��3� �:;yz

 =?��? I&) 
	�� �	�Y�3��' �(��zh/i% 9�3��? I&) ,
xq/i% 8��!^ I&) ,pr/i %&) � ����n. Ihp/i % �	�6) �

 �)� 8�	 �� ��	���3'	j/i % �&�) ��&C�h .(
 
��). E�!o�Wilcoxon��/) B>3$	  8�� 	� 
�	�

=?��? I&)u�n. ,9�3��? u �	� 5�4� 8��!^ )i{/iP< (
) 9��(q .( 
�)� �� 5>�' D��3�zr 
	�� �	�Y�3��' �(�� 

 =?��? I&)j/yp% 9�3��? I&) ,h/jh%��!^ I&) , 8
j/jj % ����n. I&) �z/hx %�&� . �� ��	���3'	 ��K) �f?	��

 �)� 8�	{/y %�) ����) 9��(y .(
��/) B>3$	 ,
��). E�!o� 8��!^ I&) �� 8�� 	� 
�	�

 �	�� 5�4� 9�3��? �)i{/iP>(I&) ��6� �0�T �Y���� �� �#
��/) B>3$	 ��	���3'	 �� � ��3�	� 
�	�)i{/iP<.(

 5>�' D��3� 
�)� ��h{ I&) 
	�� �	�Y�3��' �(�� 
 =?��?x/xy% ����n. I&) ,x{% 8��!^ I&) ,xp % I&) �
 9�3��?xx % �� ���6) �� 
��). ��o0 �	 �K�3� �� T�&�

I&) �)� � �Y���� B>3$	 ��	���3'	 � �Y���� �� �#
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��/) ��3�	� �	�)i{/iP<) ( 9��(z.(
1$ ���	�� ��:�	 N��S ���3) 8�Y���) 
�)� 8�� �

y{ �� hi =?��? I&) 
	�� �	�Y�3��' �(�� {p/i% I&) ,
 ����n.pq/i% 8��!^ I&) ,ip/q % 9�3��? I&) �qi/q %

 ��	���3'	 �� ��K) �	�6) �f?	�� T�&�ADA ,x/i % �?n
 �'	 A��) 
�#��&C�{ � j) ( 9��(h( 
��). E�!o� T
Wilcoxon9�3��? I&) 8�� u8��!^ ,=?��? u ,=?��? 

.�nu8��!^ ,=?��? u9�3��? � ��	���3'	 u ��	���3'	 
��/) B>3$	 �	� 5�4� 	� 
�	�)i{/iP<.(

  5�C![Y ��! &� 2�� � Q �
" )-�� �� &��>� � )5�� 
 ��� 7�
�Base Plate

  5�C!\Y&��>� �-� /� � 4<? 7�
� /"

  5�C!]Y� 45 6 ��! &� 2�� � )5��  �!�� 1 2�3�
���"

  5�C!OY&��>� ��� 7�
� ��! /" /"Base Plate

  5�C!SY /�� �� �!�� 1 2�3�� M5��@ ^_ &E�� 
 �� T
���)&
<��(
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  5�C!bY /�� �� �!�� 1 2�3�� M5��@ ^_ &E�� 
 �� T
���)&5��%(

 D��EcY 

#! ��
,�! ��@ D��E  /�� �� ��� � ���� ��� ��W /� � 7�
� �3�� d�NP�� T
��� &E�� 

��� ��L
T�
��
9� B� K�� 7(
>e� &8,GfS%d� 

#! &(���
�n.hprq/iyijq/ijxrx/i uzij{/i{y/i

9�3��?xqrq/izirp/iqiyi/q u{zyz/ix{/i
5�!^prxz/iyqix/iyiii/q ur{ri/i{y/i
=?��?zhyy/iqipx/ih{rh/i uyyjp/iz{/i

 D��ENY /�� �� ��� � ���� ��� ��W /� � 7�
� �3�� d� 

#! ��
,�! ��@ D��E PR�� T
��� &E�� 

��� ��L
T�
��
9� B� K�� 7(
>e� &8,GfS%d� 

#! &(���
5�!^jjr/jjxxh/hrph/rq u{zp/jqi/qq
�n.zzz/hxzpq/{ppy/{z ujr{/hyi/qh

9�3��?jjr/jhqyq/jipq/rq uyhy/{xi/q{
=?��?jjr/yp{iy/hzpy/zh uphq/yhi/qy

 D��EPY /�� �� ��� � ���� ��� ��W /� � 7�
� �3�� d� 

#! ��
,�! ��@ D��E OS�� T
��� &E�� 

��� ��L
T�
��
9� B� K�� 7(
>e� &8,GfS%d� 

#! &(���
=?��?x{r/xyijp/qxhj/xz uxjx/xqi/z
�n.{ii/x{ihp/qjiq/xj uzpp/xhi/z
5�!^{rq/xpqzh/qjyi/pi u{yz/xxi/z

9�3��?qjr/xxr{yx/ip{r/xx uzrr/xri/y

 D��EOY /�� �� ��� � ���� ��� ��W /� � �!�� 1 2�3�� 45 6 �3�� d� 

#! ��
,�! ��@ D��E NS ! OhT
��� &E���� 

��� ��L
T�
��
9� B� K�� 7(
>e� &8,GfS%d� 

#! &(���
9�3��?qij/qq{{r/iy{i/q upjqx/ihi/i
5�!^ipr/qypiy/izjj/q uxyxx/ixj/i
�n.pqyp/iqq{j/iiyi/q uxiji/izh/i

=?��?{pr{/iqqyq/ijpqy/i u{izx/iyx/i

,��
�� �(&� ��)� �� L�6�6o� \��� �!$	� L	��0&� ��� �? 

 �; ��V. 
���o) 5�)� L�) A�� � �'	 ��� �J� �� ��

��0&� �	&) 
�R3�&0�	 837�^, �'��� 8�	 �� ��� 8�0�	 
	��

 �&4?�� I�K�	.
 ��6o� 8�	 �� N��S � 5>�' �G�� �^��?	�@ 5	��)

 ���	�� ��:�	�) 8�	����� T�&� -? �����7���� 5	&� �? 
I&)) ��&) 
�#3�	� ����� N�?�� �/0�1T�� 8��� # 
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 ,-? �^��?	�@ 5	��) �Y��4��*�8�	 �) �'������� .
D��3�8�	  ��6o� �	� 5�4� 
	�� ���	�� ��:�	 N��S �? 

 ����n. � =?��? I&) �����1)8��/� 5	��)  a'&� A��
 ��	���3'	ADA�)�����Y�� \&� �� � )  � 8��!^
9�3��?(8��/� ��	���3'	 �� ��/) �>)�? B>3$	 A�� 
�	�

���	�T \&� �� 8�	 �Y�� L��:" ��  I&) e��* E��* =?��? ��
� ������T 8��!^ I&) �� 
	�� ���	�� ��:�	 N��S =@ 

A�	��	 �� 9�3��? �M�� 
	 �� ���	�� L	����� �? �'	
9�) �	 A���3'	 9�:�� �� ���R� ��/�	 �:_ �	 �/� �)&) 
�#

� 9&���'	 <�E�� 
	�� �? �!�0	 ��&� <� �� �	 5�	�
I&)�R�. �	 �) A���3'	 �&� 
�/� ��:6�	 � ��:�	 v"�� ,

L�) �� I&)E�) �	 E:* 
�	�RY� 5�)��) 
�	�^ � ���^
�) �&(� �� 5Z&!?	 �*� I�"��..

9�) I� � �	�* � 5�#� �	 83�	��� I�Y�# �)&) 
�#
837�^��? a�o) �� ,�) ��:6�	 ���� �^ ���)qi ( 8�	 �?

 �#	&$ �34�� ���� 9�3��? � 8��!^ I&) �� 
	�� L	�����
�&�T 8�	�����	�� �:'��) �����!? �����?��� ���#��? 
	�� � 

� � N'��) ,�'	 I�M �*� �?�'	 8� ) � ����� v"�� 
5�	� E�� �� �1$ ��K�	 �R�	��� 5Z&!?	 �&�.

�	� 5�4� �'��� 8�	 D��3�I&) 5>�' �?  
�)� �� �#
gm ����n. � =?��? I&) �� 
	�� �	�Y�3��' �(��  ��

A���o)8��/�  ��	���3'	 a'&� A��ADA�)��� �Y�� � �
 ��	��	 �Y�� I&) \&� �� �? 8�	)!^9�3��? � 8�� ( ��

8��/� ��	���3'	��/) B>3$	 A���	����	� 
 L��:" �� T
�Y��I&) 8�	  a�o) L�	�� �� �#)�?	 8� )  �'
9�)���� � �*�� ���) �)&) 
�#(,	�� L�:_ ��� ����� � 

�) 	��@ E�����? T 8�	�����I�Y�# �� ��? ����9�)  
�#
A�� �3$�' �)&), ��"�'�E�)  
�	�^�&� L	����� �� �

 ��K�	 
�3 ? 
��/�	���^) qq(.
� D��3� �� �(&� �� � 
�)� �� A�). �'�mP �(�� 

�� �? �� �+4) �	�Y�3��'`�# 5>�' �G 8�	 �	 I	�?
I&) \&� ��	���3'	 �� �� �#)t/g �� OQ (%�� T���� �	�6) 

 �&� M�� ���� 5>�'�5���  �? �'	 ��/*	� 8�	 A���?
9�) �� E�� ����� �� E�� � �	 83�	��� �� �)&) 
�#

 �� ��	����� v"�� �'	 8� ) � ���� ���� 5�#� a�o)
��( ,I&)��R�	��� ���(�  L�&G 
�& " \����	 ������&� � 

 8�� �	 �R�	��� 5Z&!?	 �*�� ���)g.(
 
�)� �� D��3�st� 5�4� �	�Y�3��' �(�� 	 8�	 �� �? �

 L����( �:_ �� ���* �? �'	 
�� �� 5>�' �)�T�'	
���	�� E�� ����� �� �:� �3)��6)8�	����� T�  � �3�	�

 I�K�	 ZM�)�)�&� �:_ ��� ��7 a�	�� � �)���^.
�? ���K�. �	� ����6)  � �� =?��? I&) �	 A�). �'�

 
�)�mP��G&� ����6) �� �	�Y�3��' �(��  ��	���3'	 A��
 ���� �(��$ �	&) �? 8�	 �� �(&� �� � ��3�	� 
���� B>3$	
 �� L�4��)�. ��� 8���� ,����� �3�	� ��:1� �#��	���3'	 ��

8���@ 
�#�)�. 
�)� �	 ��M�� � �� �)	 T�7�^ I�K�	 ���)�
 �!:* D��3� 5� #�� EG�� �� �&��) �'	 8� ) �? 

 �� ��0&� 5�)� �� �R�. 
�	�RY� �Y�&Y� ,5�)� ���^
 �� � B�C)5�&:� �&V�) a�	�� 9�� �# �� T���� I&) \&� 

I&) I� � 
	�� ���)�.�&� 5��� �#.

(-��.���/
5� # �+� �� �? �&;�37���#��S ,����^ �?n  N

 =?��? I&) ���	�� ��:�	t�/Q% ����n. I&) ,�O/Q% ,
 8��!^ I&)Q�/O% 9�3��? I&) ,O/O % �	�6) �f?	�� �

 ��K)W/Q %�)���� T I&) �� 
	�� ���	�� ��:�	 �K�3� ��
 M�� ���� 9�3��? � 8��!^�'	 �*� �? ���#��? 
	�� � 

� � N'��) ,�'	 I�M�	��� 5Z&!?	 �'	 8� ) � ����� �R
��? �����.

 
�)� �� 5>�' ���)�. D��3�gm 
	�� �	�Y�3��' �(�� 
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 =?��? I&)ms/Q% 9�3��? I&) ,WO/Q% 8��!^ I&) ,
�P/Q% ����n. I&) ,s�/Q % �)� 8�	 �� ��K) �	�6) �w/Q %
�)���� T �� 9�3��? � 8��!^ I&) �� 5>�' �K�3� ��

��/) B>3$	 ��K) �	�6)�	����� T���	� 
�	� �� ��? ��; �� 8
I&) 8�	��� �#�9�) �3$�' �)&) 
�# 	� A�� ��"�'�

E�)�&� ��K�	 
�3 ? 
��/�	 L	����� �� �& � 
�	�^.
� D��3� �� �(&� �� � 
�)� �� A�). �'�mP �(�� 

�	�Y�3��', =?��? I&) 
	�� 5>�' �G�� w/g�% I&) ,
 9�3��?w/ws% 8��!^ I&) ,w/ww % ����n. I&) �m/sW %

`�# �? �&�I&) \&� 8�	 �	 I	�?&:� ��	���3'	 �� �� �#��� � 
 M�� ���� 5>�' �	�6)&��.

 
�)� �� D��3�st =?��? I&) 
	�� �	�Y�3��' �(�� 
W/Wg% ����n. ,Wt% 8��!^ ,W� % 9�3��? �WW %

�&�.I&) ��	���3'	 A���o) �� ����6) 8�	  
�#type II �&� 
 N!1) 8�	 �Y���� ��) ���� 
�� �� 5>�' �)� 8�	 �� �?

 ��� 5�& � ZM��) � �'	 8��7 a�	�� �:_ �� ���* �? �'	
� ��) I�K�	 �3�	����^.

0$��1�2�3
uI&) �$�' �� ��0�	 �	&) A���?n 
�R3:� ���"�  �#

 
���S ,�&!1) �K�3� �� 9&C� �R( A���?��0&� a'&�

�'	 .�� E�0� ���� �3�� 8�	 ���"� I�" LM���	 �	 
��
�? ����5������	���  �� �	&) 8�	 �����!? 
�#�����? �� 

 �(	&) �R�.�)�����.
uE��4� �	&) N�?�� I&) 8�	 A��#� �&���� �� �#

 A�4� �+4) �'	 L�">;	 -# A���?��0&� �+� �	 �
 �6�*�4� EG��� .��� L�">;	 8�	� �?n �#�&���� �� 
���^.
u A���?��0&� ���$��? ����<���� ��  L��G&C$ 5��?

�&V�) 	� M�? ����? ���R( 
�#��	���3'	 �� �	&) 8�	 ��
��� �.
u I&) �6:; � \&� ,�$�' ����� ,�$�' 
�' A�� � 

���� H�� 5. 
�� ���^.
u�) 	� L�4��)�. ��&^ 8�	  ��0��. A�Y4��)�. �� 5	&�

 
�34�� �*� �� ���	��) A�Y4��)�. Ef)TMA(
A�	��	�^5��� ;	 E��* �K�3� �� �& � 
� 
����^ EG���.
uI&) ��&) ��  ��G&� ��	��	� � �&4? E$	� �$�' 
�#
�) ,��	�R� L�	�� ������	��� �37� 5&� # 
�?	�) ���^

 � ��	���3'	 �?	�) ,����@ l�&). � 5�)�� ... 
�R4��)�.
 �� �&��) b	&$)�����7, � ���� �� ����3$��� ( �R�.

�K�	 	� I��#� X��&� � ���� ,��0&� A��(	 ����� L�&G �� � 
 �R�.��^ ���G�.

4����:
1- Craig RG. Restorative Dental Materials. 10th ed. St. Louis: Mosby; 1997.

2- Craig D. Powers W. Prosperities and Manipulation. 7th ed. St. Louis: Mosby; 2000: 209-220.

3- Mc Cabe JF, Walls AWG. Applied Dental Materials. 8th ed. Oxford: Blackwell Science; 1998: 36-40.

4- Chandra Sh. A Textbook of Dental Materials with Multiple Choice Question. 1st ed. India: Jaypee; 2000: 83-90.

5- Phillips RW, Skinner’s. Science of Dental Materials. 9th ed. Philadelphia: Saunders; 1997: 385-92.

6- Powers JM, Craig RG. Penetration of commercial and dental waxes. J Dent Res 1974; 53: 402-405.

7- Manappallil JJ. Basic Dental Materials. 1st ed. India: Jaypee; 1998: 250-64.

8- O’Brien WJ. Dental Materials and Their Selection. 2nd ed. Chicago: Quintessence; 1997: 147-50.

9- ADA. Spec. No 24 for base plate wax adopted. April 1989 .

10- Craig RG, Powers JM, Peyton FA. Thermo gravimetric analysis of waxes. J Dent Res 1971; 50: 450-55.

Archive of SID

www.SID.ir



 ��� ,�� �( �-� �!�� . /�01�� 23 4 � �56( ���6� �03�7� � �(� �Base Plate                        ...9��:� ;�1�  �<������%= � 

2

11- Smith DC, Earnshaw R, Mc Crorie JW. Some properties of modeling and base plate waxes. Br Dent 1965; 118: 
437-40. 

Archive of SID

www.SID.ir


