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ABSTRACT Based on the wear test of metal materials and the variation law of friction coefficients
and the surface topographies of wear, the variation of surface roughness during the process of wear was
quantitatively studied by using the typical characterizing parameters such as arithmetical mean deviation
of the profile (Ra), mean square error (σ), statistical distribution parameters, coefficient of skewness (Rsk)
and coefficient of kurtosis (Rku). The results indicated that after the wear was stable, Ra and σ were both
decreased gradually and the profile peaks on the wear surface were blunt. In addition, the distribution of
profile’s height was more and more near normal distribution and the data were more and more concentrated.

KEY WORDS surface and interface in the materials, wear, surface roughness, characterizing parame-
ters, distribution, mechanism

�
����#�����, �������

����$������� ����, Æ���
���!���%�� "&��'� [1−4]#�!

$�� (!!���"#��
��$�"� 
�)��, %��
��#��
$�� &'$

(, %���!$�*��%���!����,  

), �!$�� ��*�
�%+(!�+,��
�& [5−7]#

$�+,-��!'�$�"&� +"��
.�, �*('�$�"&� +&���'#$�
+,-�"#��!����)�$��)"�� 

#$(���#*��!�
���($, $�-+

* )+.�,%�� 51075387 /0&-�
2011 � 7 1 21 ��/0*; 2011 � 8 1 11 ��/'+*�
1(.	�: /,)

,, �!2�-(, �
-0, )��-&, 2�Æ-

., �%31�!�
 [8−10]#�2 �4, !3*+

3�"5'�$�+,-�)�.�, #%45$%
Æ6&&�45/-Æ4�&��0��450�6
,12��75�3'- 6�!�!�+,$�
!7����
$��Æ. [11]#

Æ/0��
$���%, ,��8��
#+
,$�91� 7�Æ., 248��%�15*9
3%��!$�7�Æ., 8��!$�:��*8
Æ�
��%();Æ67�$�� Æ6Æ.�
��<*#9=4,�:�+5$�� ;(7%,

��!$�:��*,:Æ�
��%+5$��
 �Æ67���, <(+8�5Æ.�
�%��
'#969!>-�
.7/�=3��!8��

�
� �Æ6, �$�+,-�$).�%?�!
Æ.�!��
$����:�.�@*(Æ.�



484 � � � � � � 25�484 � � � � � � 25�484 � � � � � � 25�


��%$�+,-�Æ6, ��
�%Æ.+8�

*�9&#

1 ;�<=
:�: –/0�
�07�.��
.7, 1;

1 23#:��� GCr15 ;, A46<<�><�?

==<, >-� HRC61#/��� 40Cr ;, A@>
A%, >-� HRC27#:�(B� 4 mm, C.?Æ
.7 6� 1200 2>,5?��!$�7�$�A
%#

�
.7Æ MMW–1 D0@��!�
.7�

67�, >�!, :/ 24 mm �(BÆ/$�67
/@AB.�, ,�C8� 100 r/min, .7�D?
100 N#.7��%E@ 2 min EA�B, &C/.

?$�DA*8A�$�� E9'3*(-6�
$�45/-, F.7);� 30 min#�
$��

 ;.�F� MiaoXAM2.5X–50X G/F-+54

5B, H(ÆIG� 0.1 nm, :72:;�<Æ;.

BC� 800 µm×600 µm �H�,:#.7 Æ/
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Fig.1 Schematic diagram of the pin-on-disc sliding

wear test
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Fig.2 The variation curve of the friction coefficient in the whole period of wear
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Fig.3 Three-dimensional surface topography of a

specific spot at the 18th minute
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Fig.4 The variation curves of the surface profile’s height at typical time point, (a) before wear; (b)

2nd minute; (c) 10th minute; (d) 18th minute; (e) 24th minute
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Fig.5 The variation curves of Ra and σ with time
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G 6 dcUb_UZYcdY]WemfoGgqfghP[
Fig.6 The probability distribution graphs and their normal fitting curves of the surface profile’s height

at typical time point, (a) before wear; (b) 2nd minute; (c) 10th minute; (d) 18th minute; (e) 24th

minute
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Fig.7 The variation curves of the coefficient of skewness (Rsk) (a) and the coefficient of kurtosis (Rku)

(b) with time
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