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Microstructures and Properties of
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Abstract: Properties and cost comparison have been studied on high bond strength and high hardness CoMoCrSi
coatings sprayed by APS and HVOF. The results show that, properties of CoMoCrSi coating sprayed by APS can
be 86HR15N, 464HV 5., and bond strength 45 MPa. Properties of CoMoCrSi coating sprayed by HVOF can be
89 HR15N, 699 HV 3, and bond strength 69 MPa. The microstructures and properties of HVOF-sprayed coating
were significantly better than APS-sprayed coating. CoMoCrSi coating sprayed by APS is amorphous and crystal
composite structure,and HVOF-sprayed coating presents a complete amorphous structure according to XRD
results. However, APS production efficiency is twice of HVOF with 80% cost. The two spraying methods have
their own advantages, which can be chosen according to different application environments and needs.
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Table 1 Chemical composition of Metco68F-NS-1 powder
Co Cr Mo Si
(100%) 49.4 17.55 28.6 3.5
2 Metco68F-NS-1
Table 2 Size distribution of Metco68F-NS-1 powder
>45um 20pum~45um <45um
(100%) 0.1 64.6 99.9
1.2 (SEM) (EDS)
APS  HVOF CoMoCrSi
APS Praxair 3620 10
SG-100  HVOF 10 LM-700AT
Deloro Stellite Jet-Kote 300g
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60#
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Table 3 Microstructure characteristics of CoMoCrSi coating sprayed by APS and HVOF

(%) (km) (%) (km) (%) (km)
APS 5 10 20 23 5 25
HVOF 1 5 10 10 1 20

1 CoMoCrSi (a) APS; (b) HVOF
Fig.1 Microstructure of CoMoCrSi coatings: (a)APS, (b)HVOF
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2 CoMoCrSi SEM (a)APS; (b)HVOF
Fig.2 Section SEM of CoMoCrSi coatings: (a)APS, (b)HVOF
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Table 4 Test results of bond strength and hardness

(MPa) HRISN HV 3004
APS 45 86 464
HVOF 69 89 699

3 (a)APS; (b)HVOF
Fig.3 Cross-sections of fracture morphology: (a)APS, (b)HVOF
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6(a)  HVOF

4 (a)APS; (b)HVOF
Fig.4 Fracture morphology of coating:
(a)APS, (b)HVOF

6 (a)APS; (b)HVOF
Fig. 6 Morphology of microhardness indentation:
(a)APS, (b)HVOF

2.3 APS HVOF CoMoCrSi XRD
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5 (2)APS; (b)HVOF XRD APS
Fig.5 Detailed cross-sectionals fracture morphology of Co;Mo,Si
coatings: (a)APS, (b)HVOF Co;Mo,Si Laves
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Fig.7 XRD pattern of CoMoCrSi coatings
480SCFH 0.40mm
APS~0.0lmm/pass HVOF~0.005mm/
HVOF  APS CoMoCrSi pass APS ~1200 /h, HVOF
~1500 /h
A
2.4 APS HVOF CoMoCrSi A 0.4mm APS
2.5h 3750  / HVOF
APS SG-100 50 APS 2 APS 3 5
PSI 120 PSI, 56#,
80# HVOF 1420SCFH
5 A
Table 5 Comparison of produce cost for two spraying methods
A A
APS 0.01mm/pass 1500 /h 2.5h 3750
HVOF 0.005mm/pass 1800 /h Sh 9000
3 &8 HVOF CoMoCrSi
(1) APS CoMoCrSi
4) APS HVOF
86HRISN  464HV;0, 45MPa HVOF
) 2 HVOF  80%
CoMoCrSi 89HRISN  699HV 34,
69MPa
(2) APS CoMoCrSi )
[ , , , . Co-Mo-Cr-Si
Y 0,
5% HVOF 1% APS 0. . 2018, 28(10): 2033-
20% HVOF 10% APS HVOF 2042.
(2] , , , TribaloyT-
(3) XRD APS CoMoCrSi 800 [ , 1998, 10: 873-874.



12

[3] , , W, T800
(1. , 2017, 46(1): 77-
82.
[4] , , ) T800
. , 2013, 3(42):
603-605.
[5] , .
. ,2004, 5(28): 4-7.
[6] , , Cr,Cr,/Co
. , 2004, 21(3):
230-240.

[7TYao M X, Wu B C, Yick S, et al. High temperature wear
and corrosion resistance of a Laves Phase strengthened
Co-Mo-Cr-Si alloy[J]. Materials science & engineering: A,
2006, 435-436: 78-83.

[8] Xu W, Liu R, Patnaik P C, et al. Mechanical and
tribological properties of newly developed Tribaloy
alloys[J]. Materials science & engineering: A, 2007, 452-
453: 427-436.

[9] , , :

[J]. , 2007, 12(40): 12-

14.

[10] Bolelli G, Lusvarghi L, Montorsi M, et al. Microstructure
and tribological comparison of HVOF-Sprayed and post
treated M-Mo-Cr-Si(M=Co,Ni )alloy coatings[J]. Wear,
2007, 263(7-12): 1397-1416.

[11] Bolelli G, Lusvarghi L, Barletta M. Heat treatment effects
on the corrosion resistance of some HVOF-sprayed metal
alloy coatings[J]. Surface&coatings technology, 2008,
202(19): 4839-4847.

[12] , , ., .HVOF APS
T800 []. , 2019, 13(2):
119-121.

[13] , , ..

0. , 2020,
17(1): 90-96.
[14] . T800 [D].
,2017.

[15] , , ..

. , 2018, 32(11):
3789-3794.

[16] , ;

1. ;
2019, 24(3): 212-218.

OO OO

50
[6] , [ ;o
HCI . , 2018, 54(7):
1019-1030.

[7]1 Chen Q J, Hu L L, Zhou X L, et al. Effect of corrosive
medium on the corrosion resistance of FeCrMoCB
amorphous alloy coating [J]. Advanced Materials
Research, 2011, 291-294: 65-71.

[8] Veinthal R, Sergejev F, Zikin A, et al. Abrasive impact
wear and surface fatigue wear behavior of Fe-Cr-C PTA
overlays [J]. Wear, 2013, 301(1-2): 102-108.

[9] Hou QY. Influence of molybdenum on the microstructure
and properties of a FeCrBSi alloy coating deposited by
plasma transferred arc hardfacing [J]. Surface and Coatings
Technology, 2013, 225: 11-20.

[10] :

[I1. , 1999, 23(3): 142-

145.
[11] , , .
. , 2006, 35(23):
67-69.
[12] , , .
. ,2010, 23(3): 73-84.
[13] . [M]. , , 1998:
121-122.
[14] , , .
. ,2017, 31(2): 75-78.
[15] , , .. Ni
7. , 2017, 46(6):
221-225.
[16] , , . -
o, , 2010,
23(2): 56-59.





