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DESIGN OF SHAFTS
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ñ‡àÇþa@áîà—mñ‡àÇþa@áîà—m@@ZZ@@Shaft designShaft design

• ،������	 
ة �� ��اد ����� ا����� و��ة ����� ا��	
#�� أ.�� 	-�ن أ*( )'�&�� �%$#�" ا!���دات و���و�� 

.   ��3$ارة وا�%1#( أ0��ء ا�%���(

• 
�ـــــ� ا���ــــــة �ــــــ�دة �ــــ� ا���ـــ6 ا�-$��.ـــ�	ً

(Carbon steel) ا���9وع  (Mild steel) أو ا�3:ـــ
.(to 50% %25))�= 	%$اوح .';� ا�-$��ن �� ��� 

Table (1): Mechanical properties of steels used 

for shafts.

390700 Min.50 C 12

370640 - 76050 C 4

350601 - 70045 C 8

320560 - 67040 C 8

Yield strength,

(MPa)

Ultimate tensile 

strength, (MPa)

Indian Standard 

designation

 ��ة ا����?� <�;� و*�:� �ا 	������ :$اد أن 	-�ن ا��ً
 ا�%
 	3%�ي ��@ .';� �� �?ن ا���-( أو :�� &;�BC ا�3

��د:�مE وم أو ا�-$وم$# )-��. ا�



♦♦@@ñ†�àÇþa@Éîä–m@@ñ†�àÇþa@Éîä–mZZ  Manufacturing of shaftsManufacturing of shafts

 ا�6�9�% �ة ��دة ���'63 ��@ ا�'��F، و����� ا��	ً


 :%G <���� ��@ ا�;�ردC���ة ا�%
 	'63 ��@ ا�;�رد . ا����ا

�F�'63 ��@ ا�'	 
ة ا�%���. ً	-�ن أ*�ى وأ#H$ 	��3 �� ا

ة ذات ا�*�9ر ا�-;�$ة ��دة :%G 	�-���� وا���3ل ��@ ���ًوا

ام L%&�� ��� 6&��. ا���Lرطا��9$ ا��

♦@ñ†�àÇþa@Êaìãc@ñ†�àÇþa@Êaìãc@Z@ZTypes of shaftsTypes of shafts

ة ���� �
 ا�%����G ا�%���    ا�.�اع���:  �� ا

11NNccÔã@ñ†àÇÔã@ñ†àÇÝÝñ‰†ÔÛa@ñ‰†ÔÛa@ZZ Transmission shaftsTransmission shafts

 
ة 	��م ���( ا��رة ��� ��ر ا��رة واOPت ا�%���ھRه ا

ة 	�3( أ�"اء اH� ��P( . 	'%�( ھRه ا��رة��� ا��9راتھRه ا


 	%?$ض �� B�R� ،ء �?"وموا�%$وس�� .وإ�%�اء إ.3



22@N@N@püŁa@ñ†àÇc@püŁa@ñ†àÇcZZ  Machine shaftsMachine shafts

 )H� ��'W. ��P?%;$ �"ء أو �-�ن �� �-�.�ت ا	ة ���ھRه ا
. ...  إ�Yا�-���ت���د ا��$�X و���د 

♦♦@@@ñ‰†ÔÛa@ÝÔã@ñ†àÇþ@òî�bîÔÛa@…bÈiþa@@@ñ‰†ÔÛa@ÝÔã@ñ†àÇþ@òî�bîÔÛa@…bÈiþaZZ
Standard sizes of transmission shafts:Standard sizes of transmission shafts:

   
ة .�( ا��رة ھ���:ا��?�د ا����&�� 
1. From 25 mm to 60 mm with 5 mm steps.

2. From 60 mm to 110 mm with 10 mm steps.

3. From 110 mm to 140 mm with 15 mm steps.

4. From 140 mm to 500 mm with 20 mm steps.

5. The standard length of the transmission shafts are

5m, 6m and 7m.



♦♦@@ñ†àÇþa@óÜÇ@pa…bèu⁄a@@ñ†àÇþa@óÜÇ@pa…bèu⁄a@Z@ZStresses in shaftsStresses in shafts


:      ا!���دات ا�%
 :�-� أن 	0Z$ ��@ أ��ة .�( ا��رة ھ
. )ا!�%�اء�';6 �"م ( إ���دات ا��] �';6 .�( ا�?"م 1.
 أو _�^( ا!.3��ءإ���دات 2.`( @�� $0Z	 
 �';6 ا���ة ا�%

 ا�%���(، �H( ا�%$وس �� ��Pا $>��.  إ�Y .. . .. وا��9رات�
a'W. إ�@ وزن ا�?��د ���_!��.

.  ا��$#;�وا!.3��ء ا!�%�اءإ���دات �';6 أ)��ل 3.

♦♦@@@ñ‰†ÔÛa@ÝÔã@ñ†àÇþ@bèi@�ìà�½a@ôì–ÔÛa@pa…bèu⁄a@@@ñ‰†ÔÛa@ÝÔã@ñ†àÇþ@bèi@�ìà�½a@ôì–ÔÛa@pa…bèu⁄aZZ 
Maximum permissible stresses for transmission shafts:Maximum permissible stresses for transmission shafts:

&�� ا���-�.�-� ���� ��-:$��ًط;�� ��-�د ا��Lص ����c?�� ا

(ASME)
:  �eن أ*�@ إ���دات 	-�ن #��%��
1 .^�gأو ا� 
 ا��� a� ( �'��ح���	أ*�@ إ���د :

(112 MPa) for shafts without allowance for

keyways.

(84 MPa) for shafts with allowance for keyways.


 ا��]. 2� a� ( �'��ح���	أ*�@ إ���د :
(56 MPa) for shafts without allowance for

keyways.

(42 MPa) for shafts with allowance for keyways.



♦♦@ñ†àÇþa@áîà–m@ñ†àÇþa@áîà–mZZ Design of shaftsDesign of shafts

ة ��@ أ&�س ا���ة����  �-�:(Strength)	���G ا� 


 ا�O%;�ر ا�O�3ت ا�%����� RF�: ا
1N@âŒÈÛ@ò™ŠÈß@ñ†àÇc@õaìnÛgÁÔÏ@N@@

Shafts subjected to twisting moment or torque only.

2N@âŒÈÛ@ò™ŠÈß@ñ†àÇc@õbä−gÁÔÏ@N
Shafts subjected to bending moment only.

3N@åß@k×Šß@âŒÈÛ@ò™ŠÈß@ñ†àÇc@õaìnÛ⁄a@õbä−⁄aëÁÔÏ@@N
Shafts subjected to combined twisting and bending 

moments.

4N@ åß@ òj×Šß@ Þb»c@ Éß@ òí‰ìª@ Þb»þ@ ò™ŠÈß@ ñ†àÇcõaìnÛ⁄a@
õbä−⁄aëN  

Shafts subjected to axial loads in addition to 

combined torsional and bending loads.

?üëc?üëc@Z@Z@@âŒÈÛ@ò™ŠÈ½a@ñ†àÇþa@áîà–m@@âŒÈÛ@ò™ŠÈ½a@ñ†àÇþa@áîà–m@õaìnÛg@õaìnÛgÁÔÏ@ÁÔÏ@@Z@Z
Shafts subjected to twisting moment or torque only:Shafts subjected to twisting moment or torque only:

 ا���	i :�-� ا!�%�اء �eن إ���د إ�%�اءإذا 	?$ض ���د �� �?"م 

: )'��a �� ا��?�د�� ا�%����
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Where:

σs = Torsional shear stress induced at the 

outer surface of the shaft or maximum shear 

stress, N/mm

r = Radius of the shaft, mm

T = Torque or twisting moment, N.mm

J = Polar moment of inertia, mm

2

4

 �j����رة ا��j�ا� ��)و��?$HP( ��$j&د و�j�?ا ا�Rj�9 ھj&ا�� 
 a.دورا(ω) ا!�%�اء :�-� )'�ب �"م
�: ��# :
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 G%jjjj: د�jjjj�?�9 ا�jjjj&ل ��ا�jjjj�� ا���jjjj3ل ��jjjj@ ا�?jjjj"م ا��jjjj�و�

 �?�د�� إ���د � a� l:�?%ا!�%�اءا�.


