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Table 1 Composition of the sheath materials(ω/%) 

Material C Cr Mn Ni P S Fe

08F 0.05-0.11 �0.10 �0.25-0.50 �0.25 �0.035 �0.035 Balance
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Fig.1  Schematic diagram of the pressurized separate-heating  

high temperature erosion test facility 
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Fig.2  SEM morphology of Al
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Table 2  High temperature erosion test conditions 

Test conditions Test parameters 

Carrier gas Air 

Gas pressure /MPa 0.5 

Gas velocity /m·s

-1

 42 

Gas temperature /� 900 

Sample temperature /� 400 

Impact angle /(°) 15-90 

Erosive testing time /s 10 

Abrasive quantity /g 300 

Abrasive size /µm 150~180 

Abrasive Multiangular alumina 
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Fig.3  Metallographs of FeMnCr/Cr
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 coatings: (a)cross-section  

and (b)bond interface 
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Table 3  Properties comparison of FeMnCr/Cr
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Coatings 

Hardness 

/GPa 

Bond strength 

/GPa 

FeMnCr/Cr
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 3.96±0.28 24 

FeCrNi/Cr
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 4.23±0.33 26 
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Fig.4  High-temperature erosion rates 
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Fig .5  SEM morphology of FeMnCr/Cr
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 and 20 steel after erosion test at different impact angles: (a) 20 steel at 30°, (b) 20 steel at 

60°, (c) 20 steel at 90°, (d) FeMnCr/Cr
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Abstract: FeMnCr/Cr

3

C

2

 cored wire was developed for building up the erosion-resistant coatings of super-critical boiler pipes by means 

of High-Velocity Arc Spraying. The high-temperature erosion behaviors at different impact angles of FeMnCr/Cr

3

C

2

 coatings were studied 

and compared with those of FeCrNi/Cr

3
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coatings and 20 steel by optical microscopy, scanning electron microscopy and energy 

dispersion spectrum analysis. Results show that FeMnCr/Cr

3

C

2 

coatings have the maximum erosive rate when the impact angle is about 

60° due to the semi-brittleness erosion mechanism for FeMnCr/Cr

3

C
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coatings. The erosion resistance of FeMnCr/Cr
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C
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coatings is closed 

to that of FeCrNi/Cr
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coatings, and obviously better than that of 20 steel. 
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 cored wire; high-velocity arc spraying; high-temperature erosion resistance 
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