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Fig. 3.4:3. Components of tractions that contribute moment about 
ox3-axis. 
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Fig. 3.5:1. Transformation of stress components under rotation of 
coordinates system. 15/18 
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However, in order to emphasize the importance of the result we shall 
insert an elementary derivation based on Cauchy’s formula derived 
in Sec. 3.3, which states that if dS is a surface element whose unit 
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If the normal      is chosen to be parallel to the axis       , so that 
 
 
then denoting        as       , we have 
 
 
Since the component of the vector               in the direction        is 
i.e., 
  
then 
 
where                       are the unit base vectors of the two coordinate 
systems. 
Using the relation                       [Eq. (2.14:16)]  
 
 
and Eq. (1) for rectangular Cartesian coordinates, we obtain 

kx ′

1 1 2 2 3 3, , ,k k kν β ν β ν β= = =

iT
ν k

iT
k

i i ji kjT T
ν

τ β= =

( )
k

T T
ν

=
� �

mx ′ kmτ ′k

km mT gτ ′ ′=
� �

k k

km m i i ij kj iT g T g gτ τ β′ ′= = =
� �� � �

 and m ig g′
� �

i mi mg gβ ′=

( ) ( )k k k

m m k m k m kg g g g g g g gβ⋅= ⋅ = ⋅ =

k

km m ji kj mi mT g gτ τ β β′ ′ ′= =
� � �

ν
�

17/18 &�8�% � 3��2	�L :3�:$+���� ?� �#(5�  

���": 
 

(3) 
 
 
 ��"4 �	 ?"P%�
�:   
 

 
� 
" �� ��� � "�%
� 

 
� 3��� �"#$% A���� &"��	: 

 

�L� �+	
��(3)  � (2.5:2)                                                        �� � "
K� Q&���  

&���� �� �� 3
@ ��+H� G�% #�!
� ." �� !
% .!� 2 ,
K-!� #��
" ��. Q?"���
�� c�F�� ��"P��  

G�% �� 
� τij �
�� 	�� �� 
� ;"��% �m
"� ." �� !
% .!� 2 �	 3
D� ��#��E� i�$0% 	��	.  

1 2 3 1 2 3( , , ) ( , , )
i j

ij mn

m n
t t

θ θ
θ θ θ θ θ θ

θ θ
∂ ∂

=
∂ ∂

T]][][[ βτβτ =′

m i
km ji mi ji

jk
kj

j k

ji

i m

xx

x x

x x

x x
τ τ ββ τ τ

′∂ ∂∂′
′ = = =

′∂
∂

∂′∂ ∂

18/18 

J�"� 
% c�% &�! �
5-�� 

,
j

kj kj kj
k

j k k j

k

k

j

j

x x
x x x x

x x
β β β β

∂ ′∂
′ ′= → = = → =

′∂ ∂

[ ] [ ][ ]Tτ β τ β′=km ji jk imτ τ β β′=

&�8�% � 3��2	�L :3�:$+���� ?� �#(5�  


