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Abstract: The erosion behavior of HVOF sprayed WC - Co - Cr coatings with different microstructure and
0Cr13Ni5Mo substrate was investigated. Under the condition of high velocity impact condition, the effects of
pores and laminar structure on erosion resistance of the coatings under different impingement angles were fo-
cused on. A sand-blasting erosion model under high impingement angle was proposed to explain the erosion
behavior of WC-Co~-Cr coatings and 0Cr13Ni5Mo substrate. Results show that the dominant damage mecha-
nism of coatings and substrate is micro - cutting and some detachments occur on coatings under low impinge-
ment angle. The erosion resistance of WC-Co—Cr coatings is generally better than that of the substrate, how-
ever, high porosity coating is easy to cut which makes the erosion resistance worse. The erosion rate of coat-
ings presents uptrend and that of substrate declines with increasing impingement angle. Under high impinge-
ment angle, the cracks in coating with obvious laminar structure are easy to initiate and prolong, which make
much detachment of the coatings. The high porosity may absorb impact energy and prevent the cracks from
prolonging ., and serious plastic deformation occurs on the substrate. In sand-blasting condition, laminar struc-
ture of the coating is more sensitive to normal impact and the erosion rate of WC-Co—Cr coatings is 1. 3-4. 1
times that of the substrate above 45° impingement angle.

Key words: WC-Co-Cr coating; sand-blasting test; erosion; impingement angle

WREH. 2013-01-01; EEBH.: 2013-03-12; BEWH . » @HKARP IS (50475159)
EEEN: FHA984—), B . WALAZEN. B, s BFRFE . il 5

W& HAREE: 2013-03-26 09 : 06; W& H AR : http://www. cnki. net/kems/detail/11. 3905, TG. 20130326. 0906. 001. html
Blscigst: 2P, XIMH, BEET, . WC-Co-Cr iR J2 M1 0Cr13Ni5 Mo Jebf iy S AW RD sh ik 47 [J]. vhE 21 TR, 2013, 26(2): 14-20.



%2

2. % . WC-Co-Cr ¥ 2 0Cr13Ni5Mo He bt B AR BERY vh i 47 15

0 3

R SRR AL A R R A T WC 0RO
I 5 4 4 M AR 10 0 0 AT T A Lt R
F it e  f  H P HIVOF 3408 WC-CoCr i
PRI AF KA 2 TR L S 3 B U 32
T30 1 1 2 71 2« B0 0 2 2 00 R 17 24 )
e 5 £ R I R AR 45 A 6 L B
PG B2 Ah . B W0 2 o
B TR 236 60 35 K e 2 L3 9 1 LR L2 AR
45 ) 5 B o TR R T 2RI L K
F 7 T 7 9T S ] 20 2 g T o
% T 1 A

SCHRC L2 P Bl ol ik o BB 53 K e s
% WCCo-Cr 2 Wi 5 4 B 00 . 55 S R 76
W 1 AR O O 0402 0T o S A
T 0CrI3Ni5Mo Hebt . 766 2 80 T 00 T AL IR %
B Vi 2 o 2 0 L 7 20 T 2R 44 T
B Vi 2 T e O S A o 0 2 i
{7 A 5 0 £ T A R R 3 5 i e
T B 5 A ROREAT K. SCHRC L3 R FRAT W i T

il

F% S0 3L o o S AL T S R I X 0% 2= e kAT Sy 1 52
M o 45 8 8 718 LB 258 e R T IR 4 4 B I A 2 =
1 ik M RE 55 O A R A TR A A SR P L 32 11 T %
JE B B P A T R 2 S O b kR TR A R T R
JRTEATR B T /9 ob ik A7 LA . 53 o ik i
HILAR A I T B2 A g o X LA T 5 B g o ol T BRI
XU JE AT g BRI o SR AR i i
B L — 2B 0 50 i Ok b i L LI L Z R A
A R B 0 8 R TR V2 AT S R T R R A
TR ph AR

1 AEHMBE5HE

1.1 REHBRRE

W FF 4 (86 WC —10Co —4Cr) A [ 1t JL R 7
Atk AR T3 il B AR ) g B KM I v (HVOF) %
F TSR e A1 (0Cr13NisMo) F il % 3 FiAS [
HORZEFg ) WC-Co-Cr IR )JZ (L ESHIL
% 1), 5 0Cr13Ni5Mo FH#f — 2 A Sy il i 55 1
BB AR

FHA AR o b 56 B9F 9% o8 kL o i R U

R1I=MRENIZSH

Table 1 Process parameters of three kinds of coatings

Powder feed Spray

Sample Spray powder and its Combustion—  Feeding Spray
Spray systems ) ) Fuel ) rate/ distance/
o. particle size/pm supporting gas gas style
(g * min ") mm
M2 Metco DJ-2700 Tafa 1350 VM(15-45) Propane O, N, 50 230 Manual
Aviation
T1 TAFA JP-5000 Amdry 5847(11-53) O, Ar 140 380  Manipulator
kerosene
Intelli—jet
14 Amperit 558.059(5-30) Propane Compressed air N, 150 175 Manual
AC-HAVF
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Table 2 Sample numbers and properties

Coatings

Sample Ra/ Hardness/Porosity/ SEC/
thickness/ )

No. pm  HV,, % (Jemm™®)

pm
M2 450 5.41 875 13.85 14. 26
T1 310 2.48 1022 2.18 20.18
14 180 3.50 1134 4.97 31.94
S 0.97 318
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1—Air compressor 2—Water oil separator 3—Roterme-

ter 4—Windpipe 5—Funnel 6—Mixing chamber 7—Noz-
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Fig. 1 Schematic diagram of sand-blasting erosion tester
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Fig. 2 Variation of erosion mass loss of samples with sand dose under different impingement angle



LikE|

Z5BH L, 45 . WC—Co—Cr 14 )2 1 0Cr13Ni5Mo Febf i S AR B RS i 47 K 17

R R L R O R R A N SR I 7 S
DA J2 1) ok 23 B 5 AR T B R KB BT
P, I MEVEARHRRAE . JL b FLBR R AR 1) M2
TR 2 AR A M S B B ) T1 I 2 op o 38 1 4% I
£ T 359 18 P G B A AN B ST T4 1R 2 RIS
BB S RIS T UR 2 TR o kb RE . R oA R 2R
EA IR T1 IR )2 v ik 56 SOE 5 FL B 38 1 M2
VR )2 s B J2 bR 5 4 X AL A e 7 1) SRR
FLBRAE , Ab , FEbE i ok S il XA 1 ORI RIS
BIIAPEM B, M m T 4575 &R B W
fii P sk BE B AN 40 0Cr13Ni5Mo %L 44, (18 3 1] 1
AS° S5 U 2 M R R S PRI R 1. 3~4. 1 £,

1.2
—a— M2

1.0 r —o—TI1
L';n —A— 14
3 v S
on L
§, 0.8
% 0.6 |
=
Z 04t
2
23]

0.2 f

0710 20 30 40 50 60 70 80 90 100
Impingement angle / (°)

Pl 3 2% BT AE il o ody 3 B A ) A2

Fig. 3 Variation of erosion rate with impingement angle
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Fig. 4 SEM morphologies of the eroded surface of samples (15° impingement angle, 10 g sand dose)
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Fig. 5 SEM morphologies of the eroded surface of samples (90°impingement angle, 10 g sand dose)
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Fig. 6 Sand-blasting erosion model under high impingement angle
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