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DESIGN OF SHAFTS
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�اءُ����� ���� �� ا����� أ	�� إ���د �� (σs)  إ���  !"� 
�- .��*- ا����د ,+*( ��)�  ����' ا&��نا�$��� �#� � ��/ 
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 �#� (hp 10)@�- ا����د ا�?ي �$�م ,�$' 	�رة �$�ارھ� 
 ��69(400 rpm) إ���د ��	أن أ A�#� اء إذا���+�#  إ�� 

 � ؟kg/cm  ) (8000ھ
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 D*+@ -	6ب ر	إ�� أ F.���- ا	6ب ا�6$! -G(5 mm)

∴Take d =15 mm
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Shafts subjected to twisting moment or torque only:Shafts subjected to twisting moment or torque only:

�د إ!+��ء�� ھ?ه ا�+��� ���6ض ا����د ���0د ��� ��*�! J$� ً

��� 	�رة ��$��� أو �69� دوران &ن إ!+��ء�Lم . M  !أ )*/ 
 ���، و.��� �#*  أ/��ل .�7,�G ن�. �$Jإ!+��ءهًا����د �)

 �QR Sل .�P*' (Mb)  ا0!+��ءوھ�� ��- ا�+��ل �#� �Lم 
!  6�Tة ,�*��، /*( ��- ا�+��ل �#� أ	�� �Lم T د�ا���

�ن إ���د إ!+��ء!�	 ��  , U���� ا0!+��ء وا�?ي ��- ا�
������T :
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Where:
σb= Bending stress, N/mm

y= Distance from the axle to the outer surface, mm

Mb= Bending moment acting at the section, N.mm

I= Moment of inertia of the cross-section, mm
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 QR S� .(B.M.D)ل إ!+��ء��- ا�+��ل �#� أ	�� �Lم 
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 �� و�L(.6 �� ط�6*  �#� (200cm)@�- ا����د ا�?ي ط
�ر و�+�' ط�رة .�زع /�Q �$�اره+� S**96Tً(20kg) 

 ��, �#� 'Z9&(50cm) زع�ً �S ا�)�96 ا&��S و.�96 �
 �ـS ا�)96ـ� Q�/ً(30kg) ��, �#� 'Z9& (60cm) �$�اره 

 ���دة ا����د ھ� إ!+��ءًا&��ــ6، �#�ـ� ,ن أ	�� إ���د 
(8000 kg/cm   )2 ؟
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�- ر9- ا����د �#� أ!  6�Tة ,�*�� .L(.6 ��� ط�6*�� �#� �
 S*.L*T6�ب ردود ا&���ل ��� ا��/ -�� -G ،S*�*#�Z� S*.L*Tر

 S*!ا� إ!+��ء، و,��ھ� ��- /��ب أ	�� �Lم اL.0ان�QR Sل 	
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So, the maximum bending moment is (1560 

kg
f
.cm)
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Shafts subjected to compound stresses (bending and Shafts subjected to compound stresses (bending and 

torsion):torsion):

�اء����� ���6ض ���د �� ���0د �ً ��� �"!�� إ!+��ء وإ���د إ�
�اء!+�' �#� �Lم �: �S ا�$�!�ن ا�[�ص ,  وھ�ا0�

cm.kg,
N

HP71640
T f=

 �QR Sل .+#*' ا���0دات �#� ا0!+��ءL� �#� '�+! ��Tم 
!  6�Tة ,�*�� ��+�' �#�T  �: ا����د و����#

Mb = Maximum bending moment, kgf .cm

�ن إ���د ا�$` ا&�_- !+�' �#� !�	 a*7��، أي 	�(d) 6و,
ا����د ا��6اد .��*� ، G- !$6ب ا�6	- ا���.F إ�� أ	6ب ر	- 
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τ)��ـ� /�ـ�ب إ��ـ�د ا�$ــ` ا&�_ـ- 1. �- ا�$��� (� M 
�#� ����' ا&��ن، /*( ��- وbc 	*�� إ���د ا�$` 

. ا&�_- ��T ھ�
�ـ6اوح وا0��ـ�اء �d!+�ـ�ء��ـ- وQ���� bcت أ��ن 2.. -*$, 

 Sا���0د ا&�_- . (2.0-1.5)��,*ـ �د���� D7�. ����و,��
������T ت ا&��نQ���� ���cإ ��, :

max

Table (2): Recommended values for (Km and Kt ).

1.0

1.5 to 2.0

1.5 to 3.0

1.5

1.5 to 2.0

2.0 to 3.0

2. Rotating shafts:

(a) Gradually applied or 

steady load.

(b) Suddenly applied load 

with minor shocks only.

(c) Suddenly applied load 

with heavy shocks.

1.0

1.5 to 2.0

1.0

1.5 to 2.0

1. Stationary shafts:

(a) Gradually applied load

(b) Suddenly applied load

K
t

K
m

Nature of load


