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Properties of WC10Co4Cr Composite Coatings Prepared Using
HVAP and HVOF Technologies
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ABSTRACT: Objective WC10Co4Cr coatings prepared by high velocity air plasma (HVAP) and high velocity oxy-fuel spraying
(HVOF) were comparatively studied, and the advantages and disadvantages of the two technologies were judged by the morphology
and electrochemical property of the coatings prepared. Methods The microstructure and phase constitution of the WC10Co4Cr com-
posite coatings were analyzed by SEM and XRD, and the electrochemical analysis of the coatings was performed in 3.5% (' mass
fraction) NaCl solution. Results The morphology results showed that the coatings were composed of relatively large WC ceramic
particles and metallic binders, and lamellar structures were formed during the coating process by the steady accumulation of WC

particles. The coatings showed a small degree of carbon loss, and formed W,C with brittleness. The potentiodynamic polarization
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test revealed that the WC10Co4Cr coating prepared by HVAP showed excellent electrochemical corrosion resistance. Conclusion
The WC10Co4Cr coating prepared by HVAP had a microhardness of 1197THV, a porosity of 0. 50% , a corrosion potential of

—0.3947 V, a corrosion current density of 9. 19x107 A/cm’, a corrosion rate of 1.01x107> g/(m” - h) , and a corrosion depth of

1.09x107> mm/a, and showed a similar corrosion resistance with the coating prepared by HVOF.
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S B T A BR (HVAP) 2 0T JLAF 8 2%
R Ty 3K AR S AR (HVOF) J5 2K
KA RATEH B W2 BRI A 55 B T ik X
JAUIRE & DOBUR = 0 A, LA B b Yt B
Al RLIRE] 32 000 K, R 3 B RN 2 400 ~ 800 m/s,
JUT- 0T DARSUR AR ARy AR WA, o 51138 A5 W0 25 b s 4
SRS eG4 T RN 4 JE PR A, HLRE RS A% 30
P BRI RSE AR AR S AR R Rk
R T T ASHO 8 A 8 R TR 2 6 5 152
Wi, AR5 T B AR B ik 3] 2067HV 1Y A EE Cr, 0, &
J2 s iE A A5 B S W T S R S R P R
8, AT TR IR (A8 S A B A TR (el mlokr
TR E] 600 m/s LA b, il £ 1 A B i
PeAE 25 i3S F) 1165HV 1Y AL O,/TiO,
YURLERIRIZ

SEES T FHZEE PT A6 A2 7769 SQC-100 #3533 45
B TR RS, WO B | BHAR A 0 B 2458 70 mm (40
B PR BRIE T REAS I I T A2 M e KT =
JE AR AT 247, JEF A R T W R S A SR
L R WHRROR

>3" Arc length
(70 mm)

< aia

Anode

Cathode

Nozzle

B 1 SQC-100 W45 H7m B
Fig. 1 Structure diagram of SQC-100 spray gun

AR SOR R R A B TR WC10Co4 Cr IR JZ A
U AL e SRR 5E b i T JE e BB 2R A 70
i, I 5 AW TR BRI 45 1 WC10Co4Cr 1R
JEZAHOCHEREHEATXT LE

1 32§

SR A AT R A WC10Co4Cr #3 oK (L5
HMR-1270 , B 4 15 ~45 pm, FERS R WC,IE5

Co 10% (JEHEAYH, FIal) , Cr 4% ) #EATIWEMS , FEAR KL
#5150 mmx70 mmx4 mm [ ZGO6Cr13NidMo = 7
AN, WEURET, FH R NS B e 1 A T 7 D T
VEBRZahiE , B 30 B 8 E R X R S v kAT
WS LAL AL FE SR J5 K F HVAP M2 HVOF BiFhis %43
BT WC10CoACr IRJZE . SQC-100 A & 4 45 B 1 bt
R R R SAEN ERLER A, WA N
SLARMERBIAWK, FEBR T LS HILE 1;
STR-3000 7 & 38 AT IR 1 55 2R HIAL 2 AR 4R
B AN IR AR, B E R R, FEWER
TZEBHE?2,
%1 HVAP #/% WC10CodCr £ EHERENIESH

Tab. 1 Spray parameters of WC10Co4Cr coating pre-
pared by HVAP
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Tab. 2 Spray parameters of WC10Co4Cr coating pre-
pared by HVOF
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Fig.2 SEM images of WC10Co4Cr coatings
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Fig.3 XRD patterns of WC10Co4Cr coatings
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Fig. 4 Potentiodynamic polarization curves of coatings
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Tab.4 Electrochemical data of coatings
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