
  
  
 

67 

 
 

 *������	  
��
�������������� �	� ���� ���:�  R.dehghani@kgut.ac.ir  

 �
��

��
 �

��
�	

 
�
��

�

� 

�
�

�
��

� 
��

�
�

7
1

 �
��

 

45

 �
��

�	
 


2
 �

��
�

�� 
 


13
94

 �
#

$%
 


7
9

-
8

5
  

(�� �) �
����*+ ,�-�*�� ,�. �+/�#� 0��1  / �*�*�+2*3 ,�-�*�� ,+�4 ,3��  

  

  

���5.+ �6�*    ��
��
� �!"� �
#$����%& '���(� �)�*� ��
�+ �, ��
�+�$ �-
���� .��
�� � ��/� ���0   

�*-32�� +//-+   ��1�� �
�1�
�-
/2*� ��)�* �
#$���� 3������ � 4�(5 ���$6�7�, 8�����
  

-,���4 8�4���  �	(9� �/1 �:�� ���& � ��8� �
#$��� ��;�� ��/� ���0 �� �
���.  

��#�,��� ��4  

  

�
��
� �� �)�* �
#$���� 3������ � 4�(5 ���$6�7� �-
/2*�, 8�����
  

  

 ���
9  

   .� � ��1 
=��� ,��8� 
>�� ?1 ��
�����8 ����
��� ,����
� @�("� �
�
A� B�� ������8 �:��C ��  � D�E��� F�G  -
���H ,8
  
��/; � ��
�


�
A� B�� �� .���� ���I  
; ��'6� ��
�����8 ����
��� ,����
� D�!: �� 
/�� 
 ��6� B���� J�� 
; ��
�����8 .��
���-      ,�E); 
E  �E�
: �� �E���

�8 � 
(': 
���8 ��5�  8� �);
� � �(� %��* 
; ����
�������6 ,
6���� .� � ��1 ,8
  D��        8� �);
E� IE�� D�E��� F�GE  ,
E6���� � �E2��� 
E��

    � ���E� �EGL �� �EGL �E�M %N�
)� ���;�  ���
�����8 ����
��� ,����
� � ��; ,��; .��� ��1 D�� D���� F�G  
���8 � 
(': 
���8 � �5�    OPE 

 ���Q 
)�
G� ���� ��1 �GL %N�
)� ,����
� ����"� �  � � 
�+�0 ��
�
� � ,����
� ,
6    �
E��5� ,��E; -� �E; ��&5 .� � ��1 
=��� �R�� ,
6�����
� ,��

.� � ��1 
=��� � 
	�
A� �;�9� S�
�� 8� ��
2� � 
; �����
� � ,
6���
� �L�; S�
�� � S�
�� �9�   

  

�:-/  :,���< ,�.���
�����8 D��  �����
��� ,8
  @�("�����
��� ,����
�� .�GL D��   

  

  

Stability Analysis of a Submarine and Identifying Stability Limitation Using Numerical 
Modeling 

 
Assistant Professor, Graduate University of Advanced Technology, Kerman, Department 
of Mechanical Engineering 

R. Dehghani      

M.Sc., Isfahan University of Technology, Subsea R&D center D. Mirzaei 
M.Sc., Islamic Azad University, Majlesi Branch, Department of Mechanical Engineering E. Abedi            
Assistant professor, Isfahan University of Technology, Subsea R&D center  M. A. Badri       

 
Abstract 

 In this paper, stability analysis of a 6-DOF submarine is presented. In submarine design, geometry and 
architectural aspects for control surfaces are important for the stability of vehicle.. In this paper, the dynamic of a 
typical submarine is derived by Newton-Euler method. The hydrodynamic forces are modeled as the functions of 
velocity, angle of attack and drift angle. Forces on the control surfaces are modeled as the functions of velocity, 
angle of attack and their angles as well. For the stability analysis, linearized equations form is derived. Then 
stability limitation of the hydrodynamic parameters is presented.  Moreover, the simulation results are verified 
by some experimental results. 
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