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Fretting Behaviors of Aluminum Bronze Coatings Prepared by APS and
HVOF Spraying Technology
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Abstract: Aluminum bronze coatings were prepared on 1Cr18Ni9Ti stainless steel by atmosphere plasma
spraying (APS) and high velocity oxy—fuel spraying (HVOF). The microstructure, phase compositions and
fretting wear behavior of the coatings were studied. Results show that the main damage of the coatings is
plough and slight adhere during the early stage and lamellar stripping and oxidation become the dominate dam-
age mechanism, with increasing {retting cycles. In addition, the HVOF ~spraying coating has higher density
and hardness, which enhance the resistance against adhesion and plough; therefore it performs better fretting
resistance during initial test. But. after the fretting damage converted to lamellar stripping and oxidation, the
APS coating performs lower friction coefficient and volume loss. This should be attributed to its higher con-
tent of a—phase that enhances the toughness of the coating and suppresses the brittle fracture between splats.
Besides. dense oxide layer and strain hardened microstructure relieve the oxidation and wear of the APS coating.
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Table 1 The parameters of APS and HVOF

Spraying process APS
Voltage (V) 60
Current (A) 400
Primary gas (L/min) 40
Powder feed (g/min) 20
Carrier gas (L/min) 7
Spraying distance (mm) 10
Spraying process HVOF
Oxygen (L/min) 280
Fuel gas(L/min) 130
Compressed air (L/min) 408
Powder feed (g/min) 25
Carrier gas (L/min) 15
Spraying distance (mm) 25
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Fig. 1 XRD patterns of the spraying powder and coatings
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Fig. 2 SEM photos of the cross—section of the coatings
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Fig. 3 Variation of coefficient of friction of the two coat-

ings against fretting cycles
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Fig. 5 The wear scars of the APS coating under different fretting cycles
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Fig. 6 The wear scars of the HVOF coating under different fretting cycles
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Fig. 7 SEM photos of edge of wear scars of the two coatings

3 5 it
R T W0 A5 AR T U8 )2 P 2 o

:[

TR AT A T 7 3k KA O T 7] 5

FEAR 5 e T 5

E@%ﬁﬁ'-ﬁﬁf%ﬁﬂ@ﬂﬁ%ﬂ%ﬂ@%&t%ﬁbnﬁ
AR BE R S T AE T IR A Y
/ﬂ"): TERLEN ZRAF T - 45 B 1 WU U 2 B IR N 2L
WAL BT A IR AR Y SR AL L R
VR JRTERGE B A RS 10 BE 45 D R L 1 R
/N TR U R 2 5 T O O B R
U2 AR B T R 4 B AN B BE L (AU 1K
07 301 8¢ B S A5 /1 1 B 45 DR A A AR R A AR E
R 2 e IR 5 TS A0t 2 B R i TR T 1 I SRR
15 o DR M JEE 988 DR 07 A R U 3l EL S ot 4R B
e DN

2% Uk

[1] Hager C H, Sanders ] H, Sharma S. Unlubricated gross
slip fretting wear of metallic plasma - sprayed coatings for
Ti6Al4V surfaces [J]. Wear, 2008, 265(3/4); 439—451.

[2] Fouvry S, Fridrici V, Langlade C, Kapsa P, et al. Pallia-
tives in fretting; a dynamical approach [J]. Tribology In-
ternational, 2006, 30(10);: 1005—-15.

[3] B&KM. EEW. 1‘51%(155 . A R ICE X CuldAIX 3R 2 A
ST 5 1 B 1) 52 i [J] Hh R T TR, 2012, 25(2) .
49-5

(4] &, B30k, EEF. % R0 & REaH
Rz L. EP[_HEEJ_& 2011, 24(1); 44-48.

[5] #3CH, BRRM, X2 W, 487 Hd 0 2 30l s i ke ek no
i B g [T Eﬂ?iﬁﬁ%}&, 1998, 17(5) ; 597-598.

[6] Schwetzke R, Kreye H. Cavitation erosion of HVOF coat-
ings [J]. Thermal Spray, Practical Solutions for Engineer-
ing Problems (ASM International), 1996 153—-158.

[7] Davis J] R. Handbook of thermal spray technology [ M.
ASM International, 2004: 3-13.

[8] Shaw M C. Dimensional analysis for wear systems []].
Wear, 1977, 43(2): 263-266.

[9] Miguel ] M, Guilemany ] M, Dosta S. Effect of the spra-
ying process on the microstructure and tribological proper-
ties of bronze—alumina composite coatings [J]. Surface &.
Coatings Technology, 2010, 205(7); 2184-90.

[10] Suh N P. An overview of the delamination theory of wear

[J]. Wear, 1977, 44(1). 1-16.

fEE i . Hl A Z M WOCK KA 18 5 730000
Tel: (0931) 4968 284

E-mail: yangjie6532@163. com



