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ABSTRACT 
 

The effect of surface roughness on the contact fatigue was investigated in this study. To accomplish this goal, contact 
analysis based on the influence functions and the rectangular patch solutions was performed to obtain the subsurface stress. 
Mesoscopic multiaxial fatigue criterion is then applied to predict fatigue damage. Suitable counting method and damage rule 
were used to evaluate the fatigue life of random loading caused by rough surface. As a result of the analysis, relationship 
between the life and roughness as well as the crack initiation depth was revealed. Below the critical roughness, It is observed 
that the fatigue life has hardly changed and crack is initiated around the depth at which the maximum shear stress occurs. 
Different behavior, however, is observed in case that the roughness is above the critical value.  
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 (a) Contact of two bodies.   (b) Equivalent contact  
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Table 1 Material properties of SM45C 
f-1(MPa) t-1(MPa) E(GPa) ν  κ  λ  

442 311 213 0.29 62.3 0.53 
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 Fig. 2 Fatigue life and crack initiation depth  
of sinusoidal rough surface 

 

 Fig. 3 Life change at two diffenrent depths 
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�Fig. 5 Changes in wavelength 
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3.1 Sinusoidal �������� 
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����Fig. 2 Fatigue life and crack initiation depth  
of Gaussian random rough surface 
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3.2 Generated Gaussian Rough Surface 
��� ���8 l� �� ���� ��1

G ��� pq� Wavelength � �� '(	 01 
_� ���� �. 017 l� ���� �� 
�L �; ���E `y� � �  � ��E �
�"@� ��E TU@A�. 

Fig. 7 8 Auto-correlation length � 0.09a = F�
pq ��� ��� � �� �� ��E #$��. 
��7 Auto-correlation length � ��� ��	7� 
Wavelength� #$��. 
`y z�	 0{� Sinusoidal ��� ���J

� 34 A 	7 �� ��8 0.38a � 	7 >?
@, ��� !"� C�D FG = S+� #$�
�. g� 34 B 	7 �� ��8 �� NO	7 
>?@, ��8 XY@\ ZI@A�. -�B 2 
34� ! � �� ���� 0.35�10-3a � 
0.4�10-3a� 	7 >?D S+� TUP&�. 

4. �������� 
 

� �3�  ` 3 �� � �� ���� �
� ��	 H(� }tE ^_ M¡�. 
[«�¥����[�67�bc���qz� ¿� �

9 � ï� ()%� ��� :; ¡ � U8��� Á�"

��É��1�  �n����`Ýx�bc���qz� 

¿�  �q� ()%� ×3!�� 7,� [«¥��� o

¬�dß"�¥���µ =���,�\]	�o¬�³³

���É��1�  �n����`�ªÊ	�67���,�

\�] �67���%�-._��VWÊ�ÉR;���

����

 
���� ���� 

 

� �3� ¢£¤¥¦� J§¨© =ª.«�£
� J¥+� �¬P&. 
 

���������������� 
1. Way, S. , “Pitting due to rolling contact”, J. Appl. 

Mech. , 2, pp. A49 A58, 1935. 
2. Tallian, T. E., “Simplified contact fatigue life predition 

model: Part 1. Review of published models”, J. Trib., 
114, pp. 207 213, 1992. 

3. Norimune, S., et. al. “Effect of tangential traction and  
roughness on crack initiation/ propagation during 
rolling contact”, ASME Trans., Vol 25(2) pp. 198-206, 
1982 

4. Kim, T.W. et al., “The fatigue crack initiation life 
prediction based on several high-cycle fatigue criteria 
under spherical rolling contact”, Tribology 
Transaction, Vol 46, No.1, pp. 76-82, 2003  

5. Love, A. E. H., “Stress produced in a semi-infinite 
solid by pressure on part of the boundary”, Phil. Trans. 
Royal Society, A228, pp. 377 420, 1929. 

6. Papadopoulos, I. V., “Long life fatigue under 
multiaxial loading”, Int. J. Fatigue, 23, pp 839 849, 
2001. 

7. Matsuishi, M. et. al, “Fatigue of metals subjected to 
varying stress”, In proceedings of the Kyushu branch 
of JSME, Hukuoka, Japan, 37-40, 1968. 

8. B. Weber. et al., “A stress-based approach for fatigue 
assessment under multiaxial variable amplitude 
loading”, Biaxial/ Multiaxial fatigue and fracture, 25, 
218-231, 1999. 


	Text44: 1033
	Text45: 1034
	Text46: 1035
	Text47: 1036


