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ABSTRACT: To eliminate the fretting wear in a dovetail attachment of a compress blade to a disc, CoCrAlYSi-hBN coatings

are fabricated by the atmosphere plasma spray (APS) and high-velocity oxygen fuel (HVOF) spraying process. The microstruc-

ture, hardness, bonding strength and wear property are studyed by using scanning electron microscopy (SEM), microhardness

tester, adhesive strength measuring and SRV fretting friction wear tester. The coating prepared by APS had a uniformal micro-

structure with higher content of hBN and pore. However, the coatings prepared by HVOF have a lamellar and dense microstruc-

ture with low content of hBN and pore. The hardness and bonding strength of coating prepared by APS is lower than that of

coating prepared by HVOF. Although the friction coefficients of coating fabricated by APS is lower than that of coating prepared

by HVOF, the coatings prepared by HVOF present a better wear resistance than that prepared by APS. The worn surface of Co-

CrAlYSi-hBN coatings prepared by APS shows apparent spalling and a little indentation. While the worn surface CoCrA-

1YSi-hBN coatings prepared by HVOF shows apparent spalling. CoCrAlYSi-hBN coatings have the potential to be used on

compressor blades.

KEY WORDS: APS; HVOF; CoCrAlYSi-hBN coatings; microstructure; antifretting wear
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Fig.1 Morphology of CoCrAlYSi-hBN powder
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Tab.2 Spraying parameters of APS process

The flow rate of Ar The flow rate of H, Current

The flow rate of Carrier gas Ar

Stirrer speed  Spray distance

50 L/min 6 L/min 400 A

4 L/min 20% 100 mm

®3 BERNEBERIZSH
Tab.3 Spraying parameters of HVOF process

The flow rate of O, The flow rate of C3Hg

The flow rate of Air

Feed pressure Spray distance

28 L/min 28 L/min

40 L/min

15.86 kPa 325 mm
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Fig.2 Surface (a, b) and (c, d) cross section microstructures of CoCrAlYSi-hBN coatings under (a, ¢) APS and (b, d) HVOF
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Tab.4 Testing results of hardness of CoCrAlYSi-hBN coatings prepared by APS and HVOF

Hardness(HV 3,
Process Average(HV, ;)
1’ 2’ 3 4’ 5’ 6’ 7 8’ 9 10°
APS 124.4 131.0 222.4 155.7 164.4 88.7 213.0 121.5  217.6 2449 168.4
HVOF 3744 2924  342.1 309.2 3547 287.6 338.7 289.5 310.5 371.6 327.1

&5 KRSEBTHBEEANEBR CoCrAlYSi-hBN %
BEERERKGER

Tab.5Testing results of bonding strength of CoCrAlY Si-hBN
coatings prepared by APS and HVOF

Bonding strgenth/MPa

Process Average/MPa
I 2 3’
APS 42.4 479 43.4 44.6
HVOF 62.8 57.6 58.1 59.5
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Fig.4 Friction coefficient curves of CoCrAlYSi-hBN coatings
prepared by APS and HVOF and CH141 alloy

FERVEST, B K EmTE CoCrAlYSi-hBN k)2 1
JREZ YRR, WA RMETEIR R H I, 555 T
7k CoCrAlY Si-hBN I J2 B IR 3R T A I Sk i T )22 3R 5
EHRTHESET, REEER, SBERK, IS
B T4 CoCrAlYSi-hBN 14 /24 B i B (i fI%, 7R
BERIR BT R T A5 & ARV IE o AR TR X L B
BN IAERR , 7= KR 9% 57 #17% , T8 R17%
b, MBS E T R CoCrAlYSi-hBN 74 2 1Y I
B, BT KIAEREE CoCrAlYSi-hBN 732 SR
FMR B R, IR O R T A
Witk CoCrAlYSi-hBN W 2R Ry, 8 JE H i kL
HORJZF M AL o B EERET R IR, R
KIAWER CoCrAlYSi-hBN ¥4 278 [ &2 R 82 1 7 J1/E
TR 2R .

b GH1414 & RS

c WE=HEREE

d GH141 & & =44

Bl5  RTAFES MR CoCrAlYSi-hBN 2 S5XFEFI GH141 5 & BIRIE & = e 48 B
Fig.5 (a, b) SEM morphology and (c, d) three-dimensional contours of (a, ¢) CoCrAlYSi-hBN coatings prepared by APS and (b,

d) GH141 alloy worn surfaces
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Fig.6 (a, b) SEM morphology and (c, d) three-dimensional contours of (a, c) CoCrAlYSi-hBN coatings prepared by HVOF and (b,

d) CH141 alloy worn surfaces
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Fig.7 Wear volume of CoCrAlYSi-hBN coatings prepared by
APS and HVOF
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