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Slurry Erosion Behavior of HVOF Sprayed WC-Co-Cr Coatings at Different Impingement Angle

LI Yang. LIU Yang, DUAN De-li, LI Shu
(Specialized Materials and Devices Division, Institute of Metal Research, Shenyang 110016)

Abstract : Three different HVOF/HVAF thermal spray devices and six kinds of commercial powders with various parti-
cle sizes were used to prepare specimens of WC—Co~-Cr coatings with different microstructure on 0Cr13Ni5Mo stainless
steel substrate. The erosion behavior of them at 15°, 45°, 75° and 90° impingement angle was investigated by slurry jet e-
rosion tester. The effect of porosity and laminar structure on erosion resistance of WC~-Co~-Cr coatings at different im-
pingement angle was researched. The results show that the dominant erosion mechanism is micro—cutting at shallow im-
pingement angle. The high porosity coatings are easy to cut, which make the erosion resistance worse. The dominant e-
rosion mechanism is detachment of coatings at high impingement angle. The high porosity coatings could absorb and dis-
sipate the impact energy. Pores could prevent the cracks from prolonging. The cracks in the coatings with obvious lami-
nar structure are easy to initiate and prolong, which make the erosion resistance of coatings with obvious laminar struc-
ture worse. The model of hard coatings with defects is proposed and the dual-peak phenomenon of erosion rate at differ-
ent impingement angle is discussed.
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Table 1 Numbers and properties of samples

i i WIZEE /pm REHBERE/pm B/ (HVo) fLBRAR/ % FERERE/(J « mm™")
M1 280 4,64 925 8.69 14. 29
M2 450 5.41 875 13.85 14.26
M3 260 6.07 893 13.67 10. 65
Tl 310 2.48 1022 2.18 20.18
T2 360 3.89 1226 3.79 37.36
T3 400 4.26 1174 5.24 30.33
I4 180 3.50 1134 4.97 31. 94
I5 300 4.41 934 7.97 25.39
16 340 4,35 1059 7.80 24. 20
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Fig. 1 Schematics of the slurry jet erosion equipment
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Fig. 2 Schematics of slurry jet erosion test at 15° im-

pingement angle
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Table 2 Erosion rate of coatings at four impingement angles

Wi /(X10° mg » kg™ ")

.

RS — 45° 75° 90°
M1 28.59  32.11  39.67  45.72
M2 19.53 2760  24.40  33.24
M3 18.23 3471  25.05  35.95
T1 13. 85 18.97  29.80  41.26
T2 .84 10.18  13.91  19.90
T3 10.93  13.84  18.15  21.02
1 9. 23 11. 89 17.15  22.70
I5 12.67 16,69  20.17  23.27
I6 10,92 1241 20.90  22.07
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Fig. 4 SEM morphologies of the original and eroded surfaces of T1 coating (180kg sand dose)
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Fig. 5 Variation of erosion rate of coatings with obvious

defects with impingement angle
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Fig. 6 Micrograph of cross—sections of the eroded coatings with obvious defects
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Fig. 7 Slurry jet erosion model of coatings at shallow impingement angle

B8 Ji i B T B TR 2 SR ep A R [
TR 0 2 s FL AR R IR S5 4 B i TR )=
B 8 Ca) g IR TR JZ - BT 7R K IR A 22 BN R
R R TR RS2 S BN E B s . 1B 8 (b)
PR BEGCHT A AT R A A B ROUDE L A BOR T
6 73 Fy AEFT SR 7 of i (9 52 Wi B TR 5 J2 IR 25 4
WY 1) O 2 B 0 1 )2 [ 2R O I LY 8 .
FLARWRE I KR AL A 22 ob A L i 5L 2 3¢
S e B LR b i 2l 2 1k T AL L A
S G AL UL B 5 st Ak, Y 5 o i 3

LILY Y N oS <R T 1 e I A i 9 | T RN
T Fo AR IR 270 Ay 22 %0 i 2 A 0 B
DIHI . & 8 Co) i ¥ J= B K v 3 1) il R
Bt i i 18] B9 58 2= AR 5 R R A iR = —
J7 G o RE ) 2% 55— O Il TR ERL T 2K
ohil R Z PR RE R A BUR A B R B U
A JZ A PRE A 1] 97 % . EA 3% O IR OR R . 5
BOR)Z BZ B RARF T B AL RIRZ b T X by
FE R 19 I HACRE BICA M) DL R LI X RS0 T 11 B
fer A T U8 J2 3R 9 19 RO 0 s RV B 2 22 10



5 6 39

2 B4 : HVOF #u5t WC-Co-Cr iRt JZTEA [ WA T BB vh il 47 g 17

KT 1)

\

bR F,

Co-Cr #5454

(@) il 2
e

(b)) R A AT
HIEMRIZ

) 4
‘e ® :"’ ® S
o "D
e, €
(c) BIEH%
| BfLRGZE

LY L)

&

DI o 51 4 Rk I 2% Bt AR

FUURA T T RGO A AR R R )2 ] L2
Sy iR T2 R JR A0 R0 7% 1 IR 35 K, 2 AR 45 4
B S P U J2 L e L IR 0 2 T o ik B ) T 2%

2t 1 P A AR AT L P R R 15 E 1Y
WC—Co~Cr il JFi ¥ J2 1 vl it 47 A DL B Bl B 114 5%
M o A T A B LR VR 2 5 e R I, o ik R A
1R 5 1o SUAR BE JEOMR 5 4 W T 2 S B0 B i 4R R
PR L v AR 2
2.5 REMMEIIEERZHITE

&9 & M2, M3 Hl 14 3% 2 i il 56 15 £ Y
AL FR . AT LAEE 5 M3 3 2 o il 3 B 1 £
B4 K AE 45°F0 90° 45 W . A P N U4, M2 3 )2 o

i)
F\

WC ks

Sw & g0 @)%,
-’
L N

KT 1)

\

IR

JEAREE
(a,) il 2

Hg A

(c,) WEHE
2 REH B B IRRE
Pl 8 w5 T A T RO TR J2 S U o 6 Y

Fig. 8 Slurry jet erosion model of coatings at high impingement angle
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