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Statement of Problem: Different temperature and moisture around Iran and wide usage of stone type IV in 
dental laboratories in our country were the reasons for us for doing this study.
Purpose: In this survey the effect of temperature, moisture and time on dimensional change of dental stone 
type IV (Velmix) were investigated. 
Materials and Methods: In this experimental study cube shape Metal models (10×10×10mm) was made for 
Taking impression. We used special tray, which has ten holes (15×20×25mm) and made impression with 
condensational silicone in two-step procedure, and poured it with stone type IV.
 stone cubes were divided to different groups. 3 groups holed in fix moisture and variable tempraure and 5
groups in fix temperature and variable moisture. After 2 hours, 24 hours and one-week dimension of stone 
cubes were measured. Then analysis was done with ANOVA and dauncan.
Results: The following conclusions were achieved:
1-Time has no effect on dimensional changes.
2-Tempreture and moisture has some effect on dimensional changes in stone IV.
Increasing of temperature result in stone contraction and increasing in moisture result in stone expansion. 
Conclusion: The best temperature for least dimensional change is 20°C and the best moisture for a least 
dimensional change is 30 %.

Key words: Dimensional change; Expansion; Impression

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 17; No2; 2004)

�����
����
 ����: ���	
� � ����� � �� ��� ����� �� ���� �� � ��� � �!� ���� � "# $��	� ���� %&' (� 	)* �� +�	�� ��,- 

 .�* +���� �� /��	0 ��������	�1 %*�2&� � 3'�� 4�5��� � � �!�IV��	6 %��	� 7�� 8�9*� :�� ���� ��	� ;'�� 	)* �� �.
��  :�� 	=� %��	� �;� �� 	6�> �?@�A� , .�* +���� ��?�� B�	''C� 	� +��� � �����IV(Velmix);� 8�9*� .

�!��� "#� :%�	9� �?@�A� 7�� � , �?�� �� �/ D EF� %G?F� �*�&* �- �� ���= �?�� �� H;� I� �� ��'* �	'2G@�( ��)J� ��KL
% '�M� ;� ����� 	�� �� N�O!� �	� I&- �� %&-�	� +�F' '� .�* �� �	'2G@�( 4�� �� 4�5��� �� PKL �?�� �� �*�� QR*QL*KR

�H�TU� �@T� :%G>�W ;'9� 	�- :+�	
�X%���� "�Y*� +���'� X+�	
� %F�/0 8� Z 4�2,*� X%F�/M*�;* 4;F,*� X75 � %*�;* ���/��	0 %����# 4�	[  :\KKQ�Q\
�&*�� :\�LKK]Q

Archive of SID

www.SID.ir



() ��!'��&� ����* � �+',- .
)/ 0�12��� �+',3�����  ,������          ���&� )                0���56 , 0��7'8, 9�: 5;<;(

�R

 � �	'2G@�(KL�D	[ 8�9*� � >	�  . .�* +���� �� +��/&� ��� �� �
G@�(IV � ��!�� ^L;� ���;
2* N�O!� 4�2�� � �*�&*  . P0
 %��!�*� ��
*��� ��Q �� Q��5� I� � �Z�� �*�&* � � �- ��] 4�	[ KL � 	'C�� ��� � ���= ����� B�O!,� �� %��� R 4�	[ 

KL;*�� 4;� ���;
2* 	'C�� ����� � ���= �� B�O!,� �� %��� , �( �� 	���	F'� ��LK/L4��;*� 	�&' '�  �� PM� `;*;�	[ �	'[
% ��Z I� P*����� /'@�*# �� 4�5���X�*�&* 7F*� � % ��Z � ��;� E' a� .

��$�%�  : � ��?�� B�	''C� �9�� bZ�� ����� � �� B�	''C� `��;* cY* ��?�� B�	''C� �9�� � +��� �- � +�,* �?@�A� 7�� d���*
%� e[%� f�UG*� bZ�� ����� c��/D� � g�GY*� bZ�� �� c��/D� 7'Jh&� `��	[ .
�	��&'��( :
� �?@�A� 7�� d���* i��� 	� ��?�� 	''C� 7�	�&- �9�� ��	� �� 7�	�QL 7�	�&- �9�� ��	� ����� 7�	�
� � ��� 

 ��?�� B�	''C�]L %%�;���.

�)*# ��+� :��?�� B�	''C� `f�UG*� `�	'2G@�( 

��!'��&� ����* � �+',- .
)/ 0�12��� �+',3����� ()  , ���&� ������) 0���56 , 0��7'8 , 9�:5;<; (

�,
�

 B1�Oa�Gypsumk@�� l��GU*  , i��� 	�

 E&?@�����ADA%� �;J� m'UY� 	�� EF� �� ;*��:
KX .�* �	'2G@�( e[ I

QX .�* H;� e[ II

]XDental Stone .�* III

�XDental Stone High Strength .�* IV

 e[ ��Dental Stone High Strength �� ���� � 
%� 4�5��� ���= /��	0 ��� .n��J� �� ���� ��	� , e[

��?�� �( E'G( �� %W�� $��	� ���� ;��� �	O� ��� ,
c��� 	��	� � ����Y� ,%aA� %�!� , � �>�� 	���-

+��# ,�	'2G@�( ��� �� ���[��� ,�'&� 8;Z,8�Fa���  ,
�!� f�UG*� E(�;> � %D�- %�!� ;��� +;�)Q:K .(

 q��/[ rG�ADA ,Stone .�* IV��  f�UG*� ��
�!� �;> +;�K/L %%�;��� . �( c��/D� ��)J� ��

�� ��?�� ,�!� 8�2J� f�UG*� �� 	�&- ;��� +# +;�K/L %
;��� .3�	U� c��/D� �� ��- 7�� � m'���0 B�5@�� ;J*�� 4;JJ-

 �� f� !� ��Retarder Es� Borax B��W "# ��  
%�	�t0.

�!� f�UG*� +�/'� B1�Oa� +;�Gypsum 7'� 

R/L % ��\/L %%� 	'C��;��� .8�9*� B�Y'Ya� rG�4;� ,
Stone .�* IV�!� f�UG*� +�/'� 7�	�&-  7'� �� +;�

 B1�Oa�Gypsum�� .
 �?@�A� �9'�*Duke B�'W�O� ��� � +���F&� � 

 .�* %F�/'DIV B1�Oa� Gypsum B�?@�A� %�	� �� 
- ;� EW�> �9'�* 7�� � ��� %2J��&� 	2� +�/'� �

 	�� 8��
u .�* +���� +;� �!� f�UG*�LK/L %%� ;���
)Q.(

�!� $��	� �h*�Ju�� m��	D "��	� $'a� � +;� ,
�!� f�UG*� 	� 4��Z+;� , /'* I'0�F��	2'� f�UG*�

����� +��1�� B��W � `��� ;���� ��� , f�UG*�
�!��!� f�UG*� 	��	� � l�G�	Y� +;� ���� � +;�
I,�%� c��/D� 7�� � Z `;��� ,H��U�	- ;�� f�UG*� ��

%�;� v� %��'&'� cJ-�� � �	''C� �- 7�� +�;� `;��� .
+;� �!� +��� � , �9�� %-;*� 	''C� $'a� B��	> ���

%� �� e[ � "# f� !� B��	> ��� �- %���W � � ;J-
RL�t2� �	2'�*�� ���  ,%� c'0 �;J- �� E&Z �� `��
�� �� B��	> ��� +;'KLL�	2'�*�� ���  ,e'� �*�[

%&* v� %,J-��;�.
 �?@�A� �Sykora � Sutow f�UG*� �U��Y� ��� � 

Archive of SID

www.SID.ir



��� ���   , 	
� � ������ ������� �� ���� � ��
��IV����� �� � �!"�                                                                               #�$"� %�&' �!"�

�\

 8�* �� %h[ %���	>High Expansion Stone Cast � 
Stone .�* III ,�!� f�UG*� +;�KQ/L % f�UG*� 7�� � ��

B��	> 	=� � , �� �Z�� � �� ;?�RR/L % ;?� � ��Q� �Z�� 
��R�/L % ;'��)] .( %���	> f�UG*� n�	6 �?@�A� 7�� �

Stone.�* III ,\XKL×KL��  . �� B��	> ��� %�(�KLL �� 
QL;��� E' Y� ���  , $YDL�/L � g�GY*� 	�&' '� 

High Expansion Stone Cast%� 4;��,� ���� . �9'�*
���w �� �- � +�,* �?@�A� 7�� 	2�� +;� �� .�* 7�

Stone f�UG*� � %W�O!� 	''C� ��5� I� B;� �� "# � 
%&* 4;��,� ��)].(

 �?@�A� �Derrien � Sturtz ��?�� B�	''C� /'* 
Die Stone :ResinDie Epoxy � Die Polyurethane 

Resin B��	> ��� �- %���W � ;� q��/[ � �U��Y� 
 � $'a�Q±QL��� ����� � �	2'�*�� ���  � R±RL

;*�&� ���= ;W� , �� ;?�KR4��;*� � ��5� I� � �Y'(  �	'[
���� , �� f��	� 4�� �� 7�� 7'� ��?�� 	''C� 7�	�&-

Stone �� ;���� )�.(
 r'Ya� �Sarma � Neiman ��� 	=� ��� � 

%*�5Z;6��?�� B�	''C� 	� %��'&'� 4;JJ- , �� ;��� 4�	[ �
�� 4;� 4�5��� "# . �/'u�* ��'U� ��?�� B�	''C�) +# �-

 	=� � m�Erosion�� ( ,���w 8�2J� �� ��� � ���
%*�5Z;6 ;��� 4�	[ ��� � ��� `;� 4;��,� 4;JJ-)"#( ,

e'����w E'@ �� �- ;,* 4;��,� ��?�� 	''C� �*�[ +;���
�� �� ;?� %*���� ���Setting �� "# � E��- )R.(

6�> �?@�A��� 	=� %��	� �;� �� 	 , 	� +��� � �����
 ��?�� B�	''C�Stone .�* IV) PF'&@� %���9� 8�* ( 8�9*�

;�.

�!��� "#�
%�	9� �?@�A� 7�� � ,r'Ya� 8�9*� ��)J� �� , H;� I�

 �?�� �� %G?F� �/ DKL;� 4;'��	� EF'* PJ� �� 	�&' '�  .

��� � �� % Y'W l���- H;� xA��
� �
� �� � �@
;� �'G?� +# �� 4�5��� . 8�9*� %Y'( �	'2G@�( �- 7�� ��	�

H;� ��	�� �	'2G@�( 4�� ���!6 � �� , ;> I� �
H	�J-�*�&* %��&� � ���= � 4;�;��� �� , �	� �� ��'*

�� %W�O��� . ���� 	)* ��� �	�\L E'A�U� n?F� �*�� 
 �?�� ��QR*QL*KR �� $YD �- �� KL+# �*�� �� ��'*  .

�&� � H;� 	�� � �	'2G@�( 4�� ���!6 �- 7�� ��	�
�*�&*;��� %F� �� ,H;� %*�(�D xA� 	�� � ,� 0 %>	�;J*�� ,

%D	� ;?� � .�5��� y�a@ �� �� H;� �- ;� 4� q�	� , �
�*�� %��&�%� �2* ���= +�F� I� � �� 	� 3*�� � ���

%� �*�&* %[;*/C@ � �-	> �*�[� � �	'2G@�( 8�&�� �� P0 `;
z��� �	� �� H;� +	-KL ;�	[ EW�> EF� n?F� 4	5> 

 	� � �- ���� ��KLn@�( 4�� ���!6 ���  � �	'[
n?F� 4;Z�(, ;?� � A {&� � n?F� KL ;?� � � �*�&* B

 {&� � n?F�KL�� 4��;*� I� �� �*�&* .
�*�&* 8�&��F' '� 4�� �� 4�5��� �� �� %&-�	� +

(Rapid, Coltene Co., Swiss);*;� �	'2G@�( .
�	'2G@�( 8�&�� �� P0 , $��� �
G@�(Stone .�* IV

(Velmix, Gildand, Germany);� ��!��  . +���
�!�e[ 7�� +;� , �;> �*����- q��/[ rG�K�X^ �Y'( 

��� .
 �Stone .�* IV�!� f�UG*� 	s-�;>  +# +;�

L^/L %��Y� � ������,D ��K +# cm2/Kg]RL I� �� ;?� 
%� �Z��;��� .f� !� $��� +# f���� +��� %�� 7-

8�'-�� �a� %(	� +/&� $��� � �Y'( I� ,]L � �'*�= 
7�!�� +���Q]%� �Y'( ;��� .

�*�&*��� 4�	[ � � ��;*;� �;J� . � �- 4�	[ I�
%� 	''C� ����� � �� ���= �� +# 	-) �� �- 	�� dJ0 ��

;� m'UY� %��� 4 4�	[ ( ���= ����� +# � �- 	2� 4�	[ �

1 Compressive Strength
2 Puring time

Archive of SID

www.SID.ir



() ��!'��&� ����* � �+',- .
)/ 0�12��� �+',3�����  ,������          ���&� )                0���56 , 0��7'8, 9�: 5;<;(

�|

%� 	''C� �� � �� 	-) %��� 4 4�	[ 	�� �� �� /'* 4�	[ 7��
m'UY�;� �;J� .(

�*�&* +���	( ��)J� �� %��2�� �?@�A� $��	� � ��
;�	[ %>�	� �� � ����� }5> ��	� . I� �� 4�2�� 7��

 � � I(��� �YG� �?�� �- ��� 4;� E'F,� �/ D �YG�
 +# 7�	��]L*]L +# %*�(�D �YG� � �L*]L 	�&'�*�� 

%�;��� .7�	�� {YG� � ,�� ��	( ��!� ;@�� 4�2�� . ��!�
%� 4�� 1�� {)5a� �� %����- %F'��1 �@�@ $���;��� .

����� m')J� 4�2�� E��� 1�� �)5a�,�� m')J� 4�2��  ,
 4�2��B��	> ;@�� ,����� � dJ���%� dJ�;��� . E-

e'� � 4;� 4;*���0 �,'� m,0 �� E��- ��� �� 4�2�� �*�[
��;* ��� 4�2�� E�� $'a� � z��� $'a� 7'� %��&� .

 	)* ��� ��� � ����� rG� � H�;� i��� 	� 4�2��
%� m')J���.
4��;*��*�&* ��?�� B�	''C� �	'[ ��Q�Z��  ,Q��Z��  ,

;�	[ 8�9*� n@�( 7�!�� �� ;?� ��5� I� �.
 %��	� 7�� � 	)* ��� ���QL ,]L � �L ��� 

�� �	2'�*�� . � �
*��� � � �!� ��
����� �� ���� ��
� �!� ��
*�F� , ���;W� �� �����]L ,�L ,RL ,\L � |L

 ��� �� �;��� `;�  "�!�*�QR �2* ���= �	2'�*�� ��� 
 ���� � � ;�	[ m')J� $'a� � ���*	� rG� ����� � ;�

4��;*� � �!� ��
*��� ;> � ����� PM� `;� �	'[]R %
 n'�	� 7�� �� `�D�� 	''C� �� � +��� � ;� ���� �2* ���=

�*�&* 4�	[ � �� ��] � R;*;� m'UY� %���  .
 4�	[ �K , ���= �����]R % �� `�� 	'C�� +��� � ��

'@ 7'&� ��
��	[ 	�� �� 4�	[ 7�� EA � B � C m'UY� 
 ;�) H�;�K .( 4�	[Q ���= ��� �� )QR���  ( � ����� �

 ��
��	[ 	�� �� � �� 	'C�� +���D � E� F  � G � H

 ;�	[ m'UY�) H�;�Q.(
4��;*� ��	� �( �� 	���	F'� I� �� e[ �?�� �	'[

4��;*� �	'[LK/L� P0 `;� 4�5��� 	�&' '� i�&� 7'@�� � , �

4��;*� d'[ 	���	F'� �G@ 8�9*� %,�	u 	2� � ;� ��# �	'[
4��;*� � ;,*;�	[ �G= �	'[ .4� E' a� �� 4�5��� �� ��

I� :% ��Z� P*����� /'@�*# +���# � % ��ZPost Hoc �� 
;� 8�9*� 7F*� .�*.

��$�%� 
��;*� %� �*�&* 4 �� 4;�# ��;� d���* 7'2*�'�4 �	'[

 H��;� � %h[ ��
-� � %A�K � Q H�;� ��� 4;�# K
+�,* ���= ����� � 4;�# �� �� 7'2*�'� 4;J�]R % �

 	'C�� ���QL ,]L � �L � �	2'�*�� ��� KL �*�&* 
4��;*���� 4;� �	'[.

 H�;�Q+�,*  ��� � 4;�# �� �� 7'2*�'� 4;J�
 ���=QRC�� ����� � �	2'�*�� ���  	'|L ,\L ,RL ,�L � 

]L %%� � �- ;���KL4��;*� �*�&* ;� �	'[.
 �� �� � +��� E��Y�� 	=� %���;Y� E>�	� 8�9*� �� P0

 ;�	[ �G��a� % ��Z � P*����� E' a� I&-) H�;�].(
%J?� ����# 	)* �� ��?�� B�	''C� �9�� � �� 	'=~� ��

 ��)LR/LP< (	''C� �9�� � +��� %@� %,Y* ��?�� B�
 ���;*)LR/LP> .( P*����� E' a� q�� �� 4�5��� �� l�;9�

% ��Z � ,;�	[ �G��a� +��� � ����� E��Y�� 	=�)H�;��.(
 ����# 	)* �� ��?�� B�	''C� �9�� � ����� 	'=~�

%J?� �� ��)LR/LP< ( %,Y* B�	''C� �9�� � +��� %@�
 ���;*)LR/LP> .( %��	� 7�� �e'� +��� � �	'=~� �*�[

���;* ��?�� B�	''C� �9�� .
 ��
��	[ 7'� $YD �- � +�,* 7F*� +���#B � A

%J?� ����� ��
��	[ 7'� %@� �� ��� ��A � C /'* � 
C � B%J?� ����� ���;* ��� �� . +��# �� �� �� P0

7'2*�'� �5��
*# �U��Y� � �� ,	� B��	> ��� 7�	�
� ��
�� �9�� ��?�� B�	''C� 7�	�&- �- 7�� ,QL ��� 

;�# �� �� �	2'�*��.
 ;W� � 4;��9�� ��?�� B�	''C� ;?� � >	� �

 � �!� ��
�����)]L ,�L ,RL ,\L � |L (%%J?� � +�� ��

Archive of SID

www.SID.ir



��� ���   , 	
� � ������ ������� �� ���� � ��
��IV����� �� � �!"�                                                                               #�$"� %�&' �!"�

�^

 � 	''C� +�/'� 7�	�&- 7''?� � ��?�� B�	''C� 	� ����� 	=�
�	( %��	� ��� ��D ���;W� E' a� +���# �� � �D	[ �

 B�	''C� � +�,* �- ;�	[ 4�5��� % ��Z I� P*�����
 ��� 	=T� ��?�� B�	''C� �9�� � �����)LLR\/LP=.(

 ������ �	
� �	�� �� �� ��
�	� ������� �� %��� ! �
"#
!$ � 
!� ��

%�&' () *+�,
- *�,
- .
!$

!�

L^�/L±QR/� L^�/L±QR/� L��/L±QR/� A°CQL
L�K/L±KQ/KL L��/L±KQ/KL L^|/L±KK/KL B°C]L
|��/L±RL/KL |��/L±RL/KL |��/L±RQ/KL C°C�L

 ����*� �	
� �
!� �� �� ��
�	� ������� *���� ! �
"#
!$ � �	�� �� ���/��#
- %��� 

%�&' () *+�,
- *�,
-  .
!$
�	��

L\K/L±�/KL L\K/L±�/KL L^�/L±�/KL D]L %
RQQ/L±R^/KL RQQ/L±R^/KL R\^/L±\]/KL E�L%
\RK/L±\\/KL \RK/L±\\/KL \�K/L±\R/KL FRL%
\Q]/L±\�/KL \Q]/L±\�/KL \�K/L±|K/KL G\L%
\]^/L±|Q/KL \]^/L±|Q/KL |]Q/L±|^/KL H|L%

 ������ 0�!
, �� 1#
)��� 2��3� ).
!$�
!� (

P-Value �6�7 8�
!9
F

�
�	�! :�/#
�!
MS

���$9 %���
DF

�
�	�! ;�<=!
SS

������� >?@!

�^K/L RL]/L LL�/L K LL�/L B�	''C�
LL|/L ]\^/R L�|/L Q K�R/L +���
RLL/L |LQ/L LK]/L Q LQR/L ��

LK]/L Q LQR/L  +��� E��Y�� 	=�X�� 
LK^/L R� �^L/L �A�
QL/L R� QL�/K E-

 ����+��!
, �� 1#
)��� 2��3�  0).
!$��	�� (

P-value  �6�7 8�
!9MS �
�	�! :�/#
�!  ���$9 %��� �
�	�! ;�<=! ������� >?@!
^L]/L L\Q/L L K L +���
LL^/L |LK/] LQK/L � L^\/L �����
LL/K LLQ/L L � L +��� E��Y�� 	=� X�� 

LL\/L �L RQL/L �A�
LL\/L �� \L\/L E-

;��9�� ��?�� B�	''C� ��
��	[ 7'� 4D � F � 
 ��
��	[E � F � H ��
��	[ � E � G � H ����� 

%J?� ��
��	[ 7'� ��� `;J���;* ���D � E /'* � D � G � 
 7'Jh&�D � HXF � H%J?� �����  ��� ��� ���

Archive of SID

www.SID.ir



() ��!'��&� ����* � �+',- .
)/ 0�12��� �+',3�����  ,������          ���&� )                0���56 , 0��7'8, 9�: 5;<;(

��

)LR/LP< .(
 ;W� 7�	�
� �
*# E' a� � d���* %��	� �� P0

 B�	''C� 7�	�&- �9�� ��	� �������?�� ,]L % EW�>
;�	[.

�	��& # -.�'��(
 � "# � �!� $��	� �� %&' (� y�a@ �� +�	�� ��,-

��� �����	� %���� . 4�5��� �� ���� �� 	6�> %��	� �
 �� 3'��Stone .�* IV%F�/M*�;* � �� +��JZ ��  ,

����� y�a@ �� ��,- %���� � "# � �!� $��	� , � +���
Ea� � B��	> ��� 	� �
*# 	=� � ;�	[ �9�� �����	�1 

�� ��?�� B�	''C������ ��� �� 4;�Stone .�* IV

;�	[ %��	�.
 	� � �- � +�,* %��J���� /-	� ���# 	��D %��	�

� �!� ��
*�F� � B�Z�� � � 	
� , ;W� � �� ���
%� 	'C�� ��� �����;��� . �;� �� 	6�> r'Ya� �- �9*# ��

�5��� ��� B�	''C� 7��� 	)* � �� � ;� 8�9*� +# �	���- 4
����� � �� ,�?@�A� �;��� ��� � �!� B�Z�� � %���;Y� ��

 � �� � �!� B�Z�� � �- � +�,* d���* `�D	[ 8�9*�
%� 	'C�� ��� ����� ;W�;��� . %���� �
'��	� �Z�&9� ��

� +�F�� �- ;� ��D	[ 	)* � ����� � �� �� � +# �9�
 7'&� 	� `��� ��� ���
� m�U'� �� ���� �� �������	�1

 B��� �JG�QL ,]L � �L +�/'� � �� ��	� �	2'�*�� ��� 
 �����]L ,�L ,RL ,\L � |L "�!�*� %��	� ��	� ;W� 

;*;� . �;��� e[ ��?�� 	''C� 	� ��D E���Z 	'=~� B�G=� ��	�
 B�	''C� �� EW�> 8�(�� %��&��� �� �A��� �, +��� � ����� 

 +�J'&�� �
*# �Gs� 	'=~� �� � ;� 4� ��	( ����# E' a� ���
;�	[ EW�>.

�� E��Y�� 	=� �*�[�;� ��� �� PM�X����� � +��� X
 �9�� � +��� �t> +# {9'�* �- ;�	[ %��	� +���
 ����# 	)* �� ����� � �� �- %@�> � `�� ��?�� B�	''C�

=~� ��� � ��?�� 	''C� 7�	�&- � ��� 	'QL ��� 

 ����� � �	2'�*��]L %;�	[ EW�>.
%� +�,* 4;� 8�9*� B�Y'Ya� %O��� 	''C� e'� �- ;�

 �?�� �Plaster �� Stone�!�  �9�� ���� ��� � 4;�
%&* �� $'a� ��� 	[� �- %���W � `��KLLX�L ��� 

;�	� �	2'�*�� , g�GY*� � e[ ���;
2* � � ;���� v�
 �� 	�1�� ���RR%&* �'W�� �	2'�*�� ���  ��)\:K .(

$'a� ��� c��/D� �� �- � +�,* 	6�> %��	� d���* ,
%� c��/D� /'* ��?�� B�	''C��� ��� 7�	�
� � ;��� ��

 4;�#QL �	2'�*�� ��� )���� ��� +�&� (%�;���.
�� �� �?@�A� 7�� � �	'2G@�( 4�� ���!6 �- 7�� �� ��

�*�&* 	�� � �� 	�,'� ��� 7�� � �� ��;*���� ;> � � 	�&' '� 
�*�&* 8�&� � ���!6%&* 7��	��J� `�� +�UF� l�Y'( �� ;*���

q�;!� E��Z4;JJ-;��� �� . 7�	�,'� �- ��� 4;� q��/[
Stability �	'2G@�( 4�� ��� � Rapid ��� %��2J�  �-

 7'� +# ���!6�XQ%� 	�&' '�  ;���)|.(
 � �- %GU* B�	''C� � $'a� ����� B�	=� �� ���� ��

4��#	D ���Gypsum �� ��� )xA� %�!� E'G( �� ,
�!� +���+;� , �1�� ��
����� � %��'&'� cJ-�� .�	�

|L (%%� �'W��4��#	D �� �� ���Gypsum ��
A'a� � 
�� ���;
2* I,� . �� 4;� 8�9*� ��
'��	� rG�\L �Y'( 

%� �	'2G@�( �� ;?� ��� �2* �� n@�( +���)�:^( r'Ya� `
 �� +��� 7�� �	2�|R 	- 8�Z� �Y'( )KL .( B�Y'Ya� rG�

8�9*� �� �Z�� I� �� ;?� 4�� 7�� ��?�� 	''C� 4;�]%X �� 
R% +%� ;���)KK.(

 	)* rG�Davis) KQ ( �Mahler � Ady) K] ( ��
�D�6� �� %D�6� "# +;�Stone+;� �!� 7'> �  ,

%� 	�,'� f�UG*���.
Jorgensen �� "# c��/D� �- � +�,* �� %��	� � 

%� �	'[� � %@��U�	- 7'� ���D +;� I,� � � ;J-
%� v� f�UG*� �9'�* ;�)K�.(

 $��� 4;� 8�9*� B�Y'Ya�Davis) KQ(Jorgensen

Archive of SID

www.SID.ir



��� ���   , 	
� � ������ ������� �� ���� � ��
��IV����� �� � �!"�                                                                               #�$"� %�&' �!"�

KLL

)K� ( �Fusayama) KR ( 7'> � %D�6� "# �- � +�,*
�!� +;�Stone%� f�UG*� c��/D� bZ��  ;�T� �- ��

 7'> � $'a� � %D�6� ����� ��� �- ��� ��	)* 7��
�!�%� e[ +;�;J- �9�� �� ��?�� B�	''C� ;*���.

� +�,* 	6�> �?@�A� d���* :
X��;* %,Y* ��?�� B�	''C� �9�� � +��� .
X � ��?�� B�	''C� �9�� bZ�� ����� � �� B�	''C�

%� e[�� . ����� c��/D� � g�GY*� bZ�� �� c��/D�
%� f�UG*� bZ��	[.

X�*�&* +��# �� �� ��	� �� ��� 7�	�
�  �� ��
 	''C� 7�	�&-QL��� �	2'�*�� ��� .

X�*�&* +��# �� �� ��	� ����� ;W� 7�	�
�  �� ��
�&- 	''C� 7�	]L %%�;���.

X �� B��	> ��� �- %���W � ]L �� �L c��/D� ��� 
;��� ,%J?� �����%� 4;��,� ��?�� B�	''C� � ����.

X �� ����� ����� �- %���W � QL %;��� 	�,'� , 7'�
%J?� ����� �
��	[%� 4;��,� �����.

�&*���/ # ��01
 ��(# "�J� �� � '�� 7�;� 8	�a� ������� %@�O� 	�-

;
,� 4�2,*� I�/'D 4�	[ ,%� %*��;( � 	F,�	[ .

2���
:
1- Phillips RW. Science of Dental Materials. 9th ed. Philadelphia: WB Saunders; 1991.

2- Duke P, Moore BK, Haug SP, Andres CJ. Study of the physical properties of type IV gypsum, resin-containing, and 
epoxy die materials. J Prosthet Dent. 2000 Apr;83(4):466-73.

3- Sykora O, Sutow EJ. Improved fit of maxillary complete dentures processed on high expansion stone

casts. J Prosthet Dent 1997 Feb;77(2):205-8. 

4- Derrien G, Sturtz G. Comparison of transverse strength and dimensional variations between die stone, die epoxy 
resin, and die polyurethane resin. J Prosthet Dent 1995 Dec;74(6 ):569-74. 

5- Sarma AC, Neiman R. A study on the effect of disinfectant chemicals on physical properties of die stone. 
Quintessence Int 1990 Jan; 21(1 ): 53-9. 

6- Craig. G. Restorative Dental Material. 9th ed. St. Louis: Mosby; 1993.

7- Johnson GH, Craig RG. Accuracy of four types of rubber impression materials compared with time of pour and a 
repeat pour of models. J Prosthet Dent 1985 Apr; 53(4): 484-90. 

8- O’brien’s WS. Dental Materials and Their Selection. 2nd ed. Chicago: Quintessence; 1997.

9- Shillingburg HT. Fundamentals of Fixed Prosthodontics. 3rd ed. Chicago: Quintessence; 1981.

10- Luebke RJ, Scandrett FR, Kerber PE. The effect of delayed and second pours on elastomeric impression material 
accuracy. J Prosthet Dent. 1979 May;41(5):517-21.

11- Eames WB, Sieweke JC, Wallace SW, Rogers LB. Elastomeric impression materials: effect of bulk on accuracy. J 
Prosthet Dent 1979 Mar;41(3 ): 304-7. 

12- Davis DR. Effect of wet and dry cellulose ring liners on setting expansion and compressive strength of a gypsum-
bonded investment. J Prosthet Dent 1996 Nov;76(5): 519-23. 

13- Mahler DB, ADY AB. An explanation for the hygroscopic setting expansion of dental gypsum products. J Dent 
Res. 1960 May-Jun;39:578-89. 

14- Jorgensen KD. Studies on the setting of plaster of paris. Odontol Tidskr. 1953 Dec 30;61(5):304-46.

15- Fusayama, takao: proposition of a theory on the mechanism of the hygroscopic expansion of gypsum product Bull. 
Tokyo Med. Dent. Univ 1957; 4:225.

Archive of SID

www.SID.ir



() ��!'��&� ����* � �+',- .
)/ 0�12��� �+',3�����  ,������          ���&� )                0���56 , 0��7'8, 9�: 5;<;(

K

Archive of SID

www.SID.ir


