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1. Introduction 
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2. Normal problem: Semi Hertzian Approach with Diff usion 

2.1 Semi Hertzian approach 
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2.1.1 Some results of the Hertz theory 

8�	�BD#���C	 �9B	 C�"BF���BD	�B���#	 D����C��	�	 ED�	�	�D��C	 E	 DBC�EF	 FBE�	 �	�&�	 CE���	 B�	

��C"E��C�#	�D	�&�	'FED�	=��!>	EC�	"C�	ED�	"��	�	�&B#�	�D	�&�	'FED�	=��!>	EC�	"C�	ED�	"��	=#��	2���	

�>�	8�	��DB��	��	�	 ��	υ	 C�#'����"�F�	 �&�	LB�D�?#	�B��F�#	ED�	 �&�	IB�##BD?#	 CE��B	B�	�B�&	

�B���#	 =:�E#�0���D���EF	 �E#�>�	 *D	 �&E�	 'EC����FEC	 �E#��	 ;�C�<	 #&B9��	 �&E�	 �&�	 �BD�E��	 EC�E	 �#	

�FF�'���	ED�	��#	#���	E)�#	F�D��&#	EC�	��"�D	��FB94	

( ) ( )
�MG��MG� >�=

�

G
					

>�=

�

G
��
�

�
��
�

� −
+

=��
�

�
��
�

� −
+

=
�#F

 
�$

�#F

 
%�

υυ
	 	 =G>	

9&�C�	F	ED�	#	EC�	����D��	E#	�BFFB94		

�
�
�

�
�
�
�

�
+=

��
""

F
��

��

�

�
�	

�
�

�

�

�
�

�

�
+=

�� ""
#

��

��

�

�
	 	 =(>	

%�	��EC�	�B�������D�#	C�#�F��D�	�CB�	�FF�'���	�D���CEF#	��'�D��D�	BDF�	BD	�&�	��C"E��C�#	F	ED�	#�	�&��	�ED	��	

�D��C'BFE���	��	-:�$�	

(

�

���
+= α

% �	 6(5$��5��(� −= α� �	
#F

#F

+
−

= E�B#α 	 	 =$>	

�&�	#&E'�	CE��B	B�	�&�	�FF�'���	�BD�E��	EC�E	�#	��"�D	��	-:�5�		

%

�

�

$
� == 	 	 =5>	



�&�	'C�##�C�	��#�C�����BD	ED�	�&�	�FE#���	��#'FE����D�	���9��D	�&�	��C"E��C�#	�EC	�CB�	�&�	

�BD�E��	EC�	C�#'����"�F�	��"�D	��	-:#��	ED�	6�	

�

�

�

�

�
�

G
>�=

$

�

�

�

�$

 
��� −−=

π
	 	 =�>	

( ) GM�

GM�� >�=

�

G
#F

�

 
B +��

�

�
��
�

� −= υδ 	 	 =6>	

B	�#	EF#B	E	�B�������D�	����D��	��	ED	�D���CEF	F�A�	%	ED�	��		

2.1.2 Semi Hertzian method 
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2.1.3 Results and discussion 
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2.2 Semi Hertzian Approach with Diffusion (SHAD) 
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2.2.1 Diffuse element method 
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2.2.2 Several critical cases of curvature B values 
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3. Tangential problem and wear simulation 
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3.1 Tangential problem 
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3.1.1 Fastsim extension 
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3.1.2 Comparison with the complete approach 
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3.2 Wear simulation 

3.2.1 Archard’s wear model 
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3.2.2 Numerical details on the simulation 
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3.2.3 Example: wear during a rolling test  
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4. Conclusions 
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