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Table 1  Experimental powder and its composition (ω/%) 

Material Powder composition 

High carbon 

ferrochrome 

Cr«66.0, Fe«25.0, C«6.88, S¬0.05, 

Si¬1.2, Mn¬0.2, P¬0.03 

Ni35 

Ni«65.0, Cr«10.0, Fe¬8.0, C¬0.25, 

B¬3.0, Si¬3.5, Mo=1.0 
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Table 2  Dilution of the cladding layers with different 

contents of carbon ferrochrome 

Mass fraction of carbon ferrochrome/% H/µm h/µm η/% 

0 1092.732 99.525 8.35 

25 933.488 245.176 20.80 

50 902.316 140.231 13.45 

75 1047.378 68.394 6.13 

100 1025.954 48.006 4.47 
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Fig.1  XRD patterns of coatings with different contents 

of high-carbon ferrochrome 
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 2  ������ 50%�������� 

Fig.2  Macromorphology of cross-section of the laser cladding 

layers with 50% content of carbon ferrochrome 
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Fig.3  Microstructures of the cladding layers with different contents of carbon ferrochrome: (a) 0%, (b) 25%, (c) 50%, and (d) 75% 
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Fig.4  Microstructures of the laser cladding layers with 50% content of carbon ferrochrome: (a) upper layer, (b) middle layer, 

and (c) bottom layer 
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Table 3  EDS results of each point in Fig.4 (ω/%) 

Point Ni Fe Cr Si C Mn 

E 6.35 19.19 74.12 0.06 0.27 7 

F 6.15 20.97 72.38 0.03 0.47 7 
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H 58.62 31.55 6.70 2.96 0.17 7 

�

�����������

h 6 iÑÒ�Ó�c'(��nh 6 �o���

5678Z4®2�'(�)*BC�è5678Z

4i 100%��'(��C�i 0.05 mg/mm

2

�xeÁ

Â<=lmhY�,ÓØ�&«���5678Z4

®2�Cr ��Z4®2��GHc�l�6��Y

α-Cr��z®Ù�÷+�R��'¥5��'(IJ 

 

 

 

 

 

 

 

 

 

 

 

 5  ������#$89�: 

Fig.5  Microhardness distribution of the laser cladding layers 

with different contents of carbon ferrochrome 
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Fig.6  Wear loss of the laser cladding layers with different 

contents of carbon ferrochrome 
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Fig.7  Tafel polarization curves of coatings 
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Table 4  Self corrosion potential and corrosion current 

density of coatings with different composition 

Content of high carbon ferrochrome/% E(i=0)/mV i

corr

/µA·cm

-2
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75 –174.862 0.5709 
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Microstructure and Properties of Coating of Ni35 Powder Doped 

with High Carbon Ferrochrome Powder by Laser Cladding 

 

Li Gang, Zhang Jingbo, Wen Ying, Liang Yanhui, Wang Siqi, Yuan Juan 

(Liaoning Technical University, Fuxin 123000, China) 

 

Abstract: The coatings of Ni35 powder doped with different mass fractions (0%, 25%, 50%, 75% and 100%) of high carbon ferrochrome 

powder were prepared on the surface of 27SiMn steel using a laser cladding technique. The microstructure and the phase of the laser 

cladding layers were studied by OM, SEM, EDS and XRD. The mechanical and corrosion properties of the laser cladding layers were 

studied by micro-hardness tester, abrasive wear machine and electrochemical corrosion tester. The results show that the phases of the 

cladding layers without high carbon ferrochrome are γ-Ni, FeNi

3

 and Cr

2

Ni

3

. When the content of carbon ferrochrome is 50%, α-Cr and (Cr, 

Fe)

7

C

3

 is generated while Cr

2

Ni

3

 disappears. With increasing the content of high carbon ferrochrome, the lath microstructures increase and 

coarsen constantly. When the content is 50%, Cr element enrichment happens in the petal-looking microstructure of the upper cladding 

layer and the lath microstructure of the middle cladding layer, and the light gray microstructure is γ-Ni. And with the content increasing, 

the micro-hardness increases while the wear rate declines. When the content is 25%, the maximum dilution rate is 20.80% and when the 

content is 50%, the cladding layer has the best corrosion resistance, and the least corrosion current density, which is ~0.39 µA/cm

2

. 

Key words: laser cladding; high carbon ferrochrome; microstructure; corrosion resistance 
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