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Preparation and Performance of Gradient WC Reinforced NiCrBSi Alloy
Coating Based on Flexible Metallic Cloth Technique
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Abstract: WC-reinforced NiCrBSi alloy flexible metal cloth containing NiCrBSi alloy powder and WC alloy
powder with volume ratios ¢ of 1:1, 2:1, 5:1, 10:1 and 20:1 was prepared by the folding roller press technique.
The metal

of metal cloth with other ¢ values, and then four gradient WC reinforced NiCrBSi alloy coatings were obtained by

cloth with ¢ equal to 20:1 was placed on a 316L stainless steel substrate, and stacked with another layer

vacuum brazing. The distribution of WC particles in the coatings and the wear resistance and tensile properties of the
coatings were studied. The results show that the gradient coatings were prepared successfully by controlling the
thickness of metal cloth at 0.5 mm and brazing holding time of 10 min. The gradient slope characterizing the
distribution of WC particles in coatings decreased with increasing i in the upper metal cloth. The gradient coatings
improved the wear resistance of the substrate obviously. The wear resistance of the coating increased while the
tensile strength decreased with increasing gradient slope. During the tensile process, multiple penetration cracks
were produced in the coating with a relatively large gradient slope.
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Fig.1 Micromorphology of WC cemented carbide powder
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Tab.1 Chemical composition of WC cemented carbide

powder (mass) %

C w Fe Si Ni Ti Co Cr Mo

4.005 95.86 0.16 0.005 0.005 8 0.001 2 0.006 7 0.009 1 0.001
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Fig.2 Macromorphology of gradient WC-reinforced NiCrBSi

alloy coating
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Fig.3 Schematic of double-layer metal cloth
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Fig.4 Brazing heating process curve

EFRAR B MR )2 /R ey 17,27 ,37 .47 3R
2/ kR 2R 520~570 pm Z 0],
1.2 REHE

TERE 2R T U031 #0758 RF 28 10 mm X
5 mm X5 mm Y 4 AH X RE X5 i 2 R R T o AT
o ATHS o6 I EREWE M 10 s J5 , i 25w
HAL 100 5% B 388 COM) W28 34 12 O TE i .
WA JZ ), AR 80 pm W 1 KR, R AL
] g WC it £33 WC BB 40 A il kL 63 il 2
O AREREE SO BE R Sl b R )2 8 B WO
UKL i o DXk Y AR 75 3] WC S BR R A4

ik EAR BN S8 12 mm X 24 mm X 18 mm
B BERIRARE . 12 mm X 24 mm (32 18 R 57 BE 4 1%
EFEm, FREFEmE A 1807 ,4007 ,10007 , 20007 #F
ACHCURAT B o A I e THDHLRS B2 IR T 0.35 pum, SR J5 Al
JH MRG-3H B He i 2y & 4 12 50 100 128 25 )2 1) T
JEEVE % B8 FR A R Si N, L AR 49 mm, R K
&l 43.5 mm, HEFE N 207, X B 5L 3 200 re
min~ ' LRI AT A 400 N, E#HATRE N5 000 m, £
JES AR T, A R 500 m BT AR, 76 TS A
AT UE 20 min 5, K E K 0.1 mg B T K F
FRIUURE BT 5, DS 460 o o 40 2k (B 43 ) R R AR ik
FER S I RE . 28 /] EVO® MA1S #4145 L 5%
(SEM) MLEZE TR 2 BE B AR

KLY RIHIAS SRR 1.2 mm WA S TRE
AR AP RE , RS &l 5 iR . FH R 4047 B
WRZ R MGG . P AT B AR R T, B 2 e Y 8
JEREEN 1 mm, Hp iR 2R RN 520 ~570 pm, kK
JH B ] JE A P Ao R AT a2 15 8 A R
FER 0.1 N, hiff# B2 0.1 mmemin ',

—\@%f
|| e N

Bs hMilERT
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Fig.6 Cross-sectional morphology of coatings 1¥ —4% (a—d)
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Fig.7 Variation curves of the number of WC particles vs distance

from interface between coating and substrate of different coatings
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Fig.8 Variation curves of wear mass loss vs wear travel of

different coatings
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Fig.9 Surface wear morphology of coatings 1¥ —4% (a—d)

WC & i 5 /D i), R 2 R 1 NiCrBSi & 4 & it 3
1 o 7E 5 00 B8 PR fihad A8 v, NICrBSt & 42 R 7K 32 1
R A 8 AT 7 A S i, 3 4 R i — S A A JEE 4 I
Z IR TR 2 W R o — M s R AR R R, W
.37 1 A7 U 2 I B 01 G AL A LA B e B 45 o
TR BB AR 9 57 B A0 A R AR O
2.3 HhrfhfEge

WC #58 NiCrBSi G 4 U J2 J& — F 730 (1% J50k:
WA S IR R WC BB & 4 i BT PR FE (1 000~
1 800 MPa) & F NiCrBSi &4/ (300~600 MPa),
THERREE R TRE T WC R
I WC Bk 5 NiCrBSi &4 G, h T WC
() PR A5 B (49 ~ 64 GPa) & T NiCrBSi & 4 1
(19.6~29.41 GPa), I )2 78 3 3| $i7 At 2 1oy B, WC
WOk 5 NiCrBSi A 4 19 45 & S b A2 T8 A Uh i, 5
7 AR TR R WC R 5 NICrBSE & 4 1Y
SiAmE ., ROUE R T WC BRI R ) 4
H R Y IX S, B S 1) SR BT ORE O T Bk 2
ECRE

M 10 AT DL ) Bl B R 286 B AR (17 3R
B27 WEZ3T BT W IR 1R 1 4t
P BE R AR 76 2 vk B PR AR OB B Be (R 2B /N T
2.3%0) o4 P RE I N -0 AR i R AR W) G, WC Y
SER R P P AR 32 0 A T 35 A 1) B R RS KL 3X
JEECIRZE T WC & 80 /N T 22.1% 8
i WO Xk 2 5 e B 0 52 A B XY N AR R T

600 -

500 |
%«5 400}
< 300}
B 900 |

100 -

0 2 4 6 8§ 10 12 14
RE2E 6
B 10 FAEIRXHEWNIREN-HE %

Fig.10 Engineering stress-strain curves of different specimens
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