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Fig.1  Fatigue ladder curves for bare and coated 300M steel 
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Table 1  Fatigue limits, standard variances and variation 

coefficients for bare and coated 300M steel at  

different survivabilities 

Fatigue limit/MPa 

Coat 

P= 

50% 

P= 

90% 

P= 

95% 

P= 

99% 

P= 

99.9% 

Standard 

variance 

C

v

 

� (Substrate) 726 703 697 685 671 15.1 0.021 

WC-17Co 753 730 724 712 698 15.1 0.020 

WC-10Co4Cr 755 732 726 714 700 15.1 0.020 
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Fig.3  Ratio of fatigue lives of coated 300M steel to that of bare 

300M steel 
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� 4  �$%, 300M5,FG����� 

Fig.4  Fatigue crack initiation sites for coated 300M steel: 

(a) inclusion crack initiation site in substrate, 

(b) inclusion crack initiation site on substrate surface, 

(c) non-inclusion crack initiation site on substrate  

surface, and (d) crack initiation site from embedding 

of blasted alumina grit on the substrate surface 
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Table 2  Statistics of main crack initiation sites for bare 

and coated 300M steel 

�840 MPa  >840 MPa 

Coat 

a b c  a b c 

� (Substrate) 88% 6% 6%  68% 16% 16% 

WC-10Co4Cr 81.3% 12.5%

#

 6.2%  66.7% 33.3%# 0 

WC-17Co 100% 0 0  100% 0 0 

Note: a� inclusion crack initiation site in substrate, b� inclusion 

crack initiation site on substrate surface, c� non-inclusion crack 

initiation site on substrate surface, and #� crack initiation site 

from embedding of blasted alumina grit on the substrate surface 
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Fig.5  Interface state for two coated fatigue specimens: 

(a) coated with WC-17Co and (b) coated with 

WC-10Co4Cr 
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Table 3  Comparisons of average fatigue lives for HVAF WC coated 300M steel 

WC-17Co coating + 300Msteel  WC-10Co4Cr coating +300M steel 

Load 

840 MPa 930 MPa 1020 MPa  840 MPa 930 MPa 1020 MPa 

A 2 794 300 878 380 269 466  2 026 133 1 139 177 156 250 

B � � �  2 432 360 1 336 700 185 833 

C � � �  623 200 44 785 126 666 

Note: A�� stands for average fatigue lives; B�� for average fatigue lives statistics from inclusion in  

300M substrate as crack initiator; C�� for average fatigue lives statistics from alumina inclusion  

as crack initiator in 300M substrate. 
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Fig.6  Propagation of cracks near WC coating interface (S=930 MPa, N
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=238 300) 
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Fig.7  Ratings of salt spray corrosion for bare and coated 300M steel 
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Fig.8  Polarization curves for bare and coated 300M steel 

 

PiZÇH�Æ–626 mV�*WC-17Co�WC-10Co4Cr

wxde$�OPiZ�øJ¤–588�–444 mV��

WC-Co�åè½��l¿9:wx��OP3��Ó

+a Tafel æçI¿o�wx�OPiåü8

i

WC-10Co4Cr

èi

WC-17Co

�OPiåü8�OPÂ8vé=�

]^�4 WC-10Co4Cr wx�FëB4 WC-17Co w

x� 300MM�ií�OP3�L� 

n 9Æ 400 hTUOP$Qc� SEMGÑ��n

�¿f["�4 WC-17Cowx� 300MM����|

4���OP��4 WC-10Co4Cr wx� 300M M�

���ê¼�õö¶ë�±� 400 h TUOPW�

!Ù�OPì�m¸�í¤¿c�����OP�´

OPì�Ó+î÷µ�í¤¿cµ�½¾���OP

iZïH���ð×OP�WC-10Co4Cr wx=

WC-17Cowx��í�OP3�L�>�½¾åè�

Cr uv5 Cr

2

O

3

úûñíµ�9:5î÷µ�ií�

OPiZ�ò�5OPì�:���í

[13]

� 

 

 

 

 

 

 

 

� 9  $%  400 hKLMN¡¢�, SEM£¤ 

Fig.9  Cross-sectional SEM image after salt spray corrosion for 

400 h: (a) WC-10Co4Cr coating and (b) WC-17Co coating 
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Characterizations of Fatigue and Salt Spray Corrosion Resistance of HVAF 

Sprayed WC-17Co and WC-10Co4Cr Coatings on the Substrate of 300M Steel 

 

Zhou Kesong, Deng Chunming, Liu Min, Song Jinbing, Deng Changguang 

(Guangzhou Research Institute of Nonferrous Metals, Guangzhou 510651, China) 

 

Abstract: The fatigue and neutral salt spray corrosion resistance for bare and coated high strength steel were investigated in this paper. 

The results indicated that WC-17Co and WC-10Co4Cr coatings led to significant increase of fatigue resistance compared with the substrate. 

There were also comparably similar cycles to failure for the bare and the coated substrates even though the stress which was WC-based 

coatings shouldered was taken into account. The lower cycles to the failure for WC-10Co4Cr coated substrate than those for WC-17Co 

coated substrate were attributed to embeding of blasted alumina grit on the substrate surface, which resulted in the great decrease of the 

cycles to failure. Both WC coatings produced no negative effect on the fatigue performance of 300M steel. The neutral salt spray corrosion 

resistance for 300M steel substrate was significantly improved after coating process, especially for WC-10Co4Cr coating. As a conclusion, 

HVAF WC-10Co4Cr coated high strength steel exhibited better performances in both fatigue and neutral salt spray corrosion resistance 

than that of the substrate, and WC-10Co4Cr coating was a better candidate to chrome plating. 

Key words: high strength steel; high velocity air fuel; WC-17Co coating; WC-10Co4Cr coating; fatigue; neutral salt spray corrosion 
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