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Effect of Y on the Structure and Erosion Wear of Laser-Cladding FeCoCrNi
Coating on Bearing Steel
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2. School of Mechanical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract The FeCoCrNi-xY high-entropy alloy coating was prepared on bearing steel by laser cladding meth-
od, and its high-temperature erosion resistance in a gas environment was tested. The effect of Y on coating structure
and erosion wear was studied. The results show that with the increase of Y, the honeycomb structure begins to de-
crease until it disappears completely, and many small-size M particles are generated, forming a Y-compound struc-
ture with smaller particle size and more uniform distribution. After increasing the amount of Y, the hardness of the
coating first decreases and then increases, and the hardness measured is in the range of 720-960 HV. When the
erosion angle is gradually increased, the erosion wear rate of the FeCoCrNi-xY coating continues to increase. The
FeCoCrNi-xY coating obtains a higher hardness than the bearing steel, showing obvious brittleness. The erosion of
the FeCoCrNi-0.3Y coating forms deeper furrows and achieves a higher erosion wear rate. When the temperature in-
creases, the wear rate also increases, but the change range is lower. The wear pattern of coating at various angles of
attack was not affected by temperature.
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Fig.1 ~SEM images of FeCoCrNi-xY coating.
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Tab.1  EDS results of FeCoCrNi-xY coating

X #H Co Cr Ni Fe
FCC 26.8 5.8 31.6 Bal.

o M 12.6 16.3 6.2 Bal.
FCC 23.8 5.1 332 Bal.

02 M 13.1 15.1 5.9 Bal.
FCC 249 3.8 31.8 Bal.

03 M 142 16.0 52 Bal.
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Tab.2 Erosion wear rate distribution of bearing steel and Fe-

CoCrNixY coating at different impact angles

i GCrl5 x=0.1 x=0.2 x=0.3
30° 16.8 8.8 9.5 8.2
60° 13.1 13.9 13.2 15.0
90° 11.9 14.9 14.2 16.0
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Fig.3  SEM morphology of erosion surface of bearing steel at different impact angles
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Fig.4 SEM morphology of erosion surface of FeCoCrNi—0.3Y coating at different impact angles
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Fig.5 SEM morphology of FeCoCrNi—0.3Y coating at 850°C at different impact angles

v RE LI 5 283k v R BB TR A I A T TR TR Y
MIT. X T 52 B e A I 22 i B2 e A
T REAR, [P A T SRR B E S B

3 g

(1)BEZ Y HK, 155 1 4 SUT 3R/ 1 51 43
R T V2 RATR/NE MSURE, B BT kA%
BN B ARSI Y (AL 2L, 7E Fe-
CoCrNi-xY 182 )2 N TE WL 1Y FCC [ 15 1R b A7 78 K&
Co.Fe Ni,[H Cr 5 B & A4 MK 4820 Y ImA
HE LW E R AR T R S s/ R A £




538 H o= B

41 34

R3 AEKHET FeCoCrNi-0.3Y (& B i fh BE IR 2
iR E R
Tab.3 Variation of erosion wear rate of FeCoCrNi—0.3Y coat-

ing with temperature at different impact angles

Uil 25°C 600°C 750°C 850°C
30° 52 7.8 8.3 9.7
60° 8.2 10.2 11.1 12.6
90° 12.1 14.8 15.1 16.2
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