
� 26 � � 1 � Vol.26 No.1

2 0 1 2 � 2 � CHINESE JOURNAL OF MATERIALS RESEARCH February 2 0 1 2

� � � � � �

����������	��
�� ∗

� � ��� �	Æ
(��������������� �� 230009)


  �����	 45 ������ WC ��
����, ������	����	, 
��� Cr12MoV(59HRC)

	
��	����, 	����	
�� WC ��	����

�: �������
���
�����; �
����	���, ����	���� WC ��; ���	�������	�, 
����� 45 ��	 18 �, ����

Cr12MoV 	 2 �; 	��������	
��� WC ����	�����������

��� �	��, ��
�, ���, ��, ��, 
��	
��� TG174.442 ���� 1005-3093(2012)01-0055-06

Analysis of Microstructure and Properties of Particles Reinforced
Cladding Layer on the Steel Surface

YE Cheng DU Xiaodong∗∗ YANG Haoyu
(School of Material Science and Engineering, Hefei University of Technology, Hefei 230009)

* Supported by National Key Basic Research and Development Program of China No.2011CB013402, the
Innovation Foundation of Science and Technology No.09C26213404170, and the Key Project for Natural
Science of Anhui Education Department No.KJ2009A094.
Manuscript received September 22, 2011; in revised form November 15, 2011.
** To whom correspondence should be addressed, Tel: (0551)2904702, E–mail:hfutdxd@126.com

ABSTRACT The WC reinforced cladding layer was prepared on the surface of 45 steel argon-arc
cladding. The microstructure and properties of cladding layer were investigated. The wear mechanism of
cladding layer and the appearance of WC reinforced particles in wear process were analyzed. The results
show that the cladding layer is metallurgical bond with substrate and its structure disperses homogeneitily.
There are lots of dispersing-distributed WC particles on the surface. And there is an interface reaction
between WC particles and matrix. The average microhardness of the cladding layer is higher than that of
substrate. The wear resistance of the cladding layer is 18 times higher than that of 45 matrix steel and is
double that of the quenched Cr12MoV steel. The surface of the reinforced particles were polished rarely
and spalled in wear process.
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wear resistance
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Fig.1 Morphology of WC pariticles
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Fig.2 Macrophology of the cladding surface
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Fig.3 Microstructure of cladding layer, (a) cross-

section of cladding layer; (b) near-face of

cladding layer
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N 1 R 3 OQRR EDS SS

Table 1 EDS analysis of marked point in Fig.3

Atom fraction/%
Test area

W Fe

1 100 —

2 44.12 55.88

J 4 OIOJQ X TNOTR

Fig.4 XRD spectrum of cladding layer
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Fig.5 Interface reaction area of WC particles (a) and line scan result of corresponding elements (b–d)
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Fig.6 Microhardness distribution of the layer’s

cross–section
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Fig.7 Wear trend of clad specimen (a) and wear vol-

ume of each specimen (b)
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J 8 Cr12MoVOInlj 1hmRljPop SEM

MljPpp BSE

Fig.8 Morphologies of Cr12MoV after 1 h dry wear.

(a) Low magnification of worn surface (SEM),

(b) high magnification of worn surface (BSE)

J 9 OInlj 1 h mljR WC MM (*) Mom

nR WC MM (+)

Fig.9 Morphology of sample after 1 h dry wear. (*)

indicates worn WC particles; (+) indicates

flaking–WC particles
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