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Tablel Composition of BNi-2 brazing filler metal (w/%)
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Steel matrix

E1 AFE WCEEWTREFHHN
Fig.1 Interfacial microstructures of brazing coating with different WC contents: (a) 15%, (b) 25%, and (c¢) 35%

20 pm

B2 R R R

Fig.2 Characteristic points of point scanning of brazing coating

R2 E2hHERTERS

Table 2 Element composition of characteristic points in Fig.2

(w/%)
Element 1 2 3 4 5 6
Ni 774 263 269 798
C 10.4  10.7 8.8 8.5 11.6  13.6
Fe 4.8 0.9 1.1 5.4
Si - 5.0 3.8
B 4.5 2.5 3.0 3.1
Cr 2.9 18.8  21.2 3.2
w - 35.8 343 - 88.4 86.4
8000
& FeNi
7000 - * FeNi,
» 6000 + v Ni,W
& » NiSi
ES 5000 - eCrB
24000 A Ni
[ 5] oWC

230001 :
2000 | i
1000L = 4=l g, .tk

0 A i A : : :
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20/(°)

K3 EFéRjER XRD
Fig.3 XRD pattern of brazing coating surface
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Fig4 Line scanning position and results of the brazing

coating/substrate interface (WC content of 25%)
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Fig.5 Microhardness distributions of brazing coatings with

different WC contents
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WKL, DI, B T IRE B . 25%WC.
35%WC RZEM . TREBIMEMER/N, E WC
SRR, BRI E ) EIE B SR, (R
A WC BRI HEFI B4, ARIEET RIS BRI 1 [ 25 . SO AE
PSS, TEBEEE S AR B T B R, WC
KL ivs, 58U BV AR — D KiEie s . Hp WC i
R 7% EEFEFAET: (1)WC Bk 29 400 MPa
Feti, AR R 2 MW (2)WC Bk
YRR, BRILETRMERGZE AR, AN BR 78 43 [A] 4 Bl T R
KL, i Z 6 TURURL (1 2 i R4 . BEE WC & &,
WC Fioki gy S i, 21 5 SR IR B R,
Kl 8 .
2.4 WCEEXHABREEERE. MRITANEM

B BT, BRI JE B AR G IR B
PERE, AH BRI I800E VD B 2% B B ALK it i At (] B
YR Z A R H IR EL . FHIRE S G R T
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WAL HEF 3 5, R GORE BE oy N R E, WMok H
25%WC RFEAE 588 980, 1470 N 3 FhAS [H] 4R fif #EAT
AR, WG SR a A P i) 51 SR J2 I R BRI T8 1) 5/
AT, [RISEIG B AN IELE, WOl S PN — X
[ o I S Emr PR, SR E 5 BA L 6 TR
25%WC TR = AR #i T RO TSR & 9 s .

\Micro cutting

100 pm

K7 EFRIEESUE
Fig.7 Abrasive wear morphologies of brazing coating (WC

content of 15%): (a) upper layer and (b) lower layer

K8 AR WC &EIRENBHIE
Fig.8 Abrasive wear morphologies of brazing coating with different WC contents: (a) 15%, (b) 25%, and (c¢) 35%

100 pm

K9 RIREH A% TR B R MAR
Fig.9 Microstructures of brazing coating under different load conditions (WC content of 25%): (a) 588 N, (b) 980 N, and (c) 1470 N
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TEFA A, AT 4R TR R AR A 2 Sk B IR R TR AR
BT, AT IR S AR S AR Y 3 B S AR SR
B, HEEERTE .

AN[FE WC & BRFELE 1470 N % KR IR 2618 1 1k
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Cr R rth¥8E MG ERMN. FEREF
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SERNER 3 Fin. WE 1 B BESUE, RZEKm
KRRAEWEATE, ROTF 0P8, BRAH IR 2w
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A WC FIURL AL B AR 28 W MR LUREY R, i
2P EUSEME R
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Kl 10 1470 N 84 FAF WC & BIEFRZE R4
Fig.10 Microstructures of brazing coating with different WC contents under 1470 N: (a) 15%, (b) 25%, and (c) 35%

B AR R TR R RSOE S
Fig.11 Crack morphologies of brazing coating under different load conditions: (a) 980 N and (b) 1470 N
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Table3 Element composition of characteristic points of the

microcrack in Fig.11 (@/%)

Element Ni C Fe Cr A\ Mn Si
A 849 44 51 3.8 - - 1.8
B 84 41 54 4.0 - 0.8 1.7
C - 82 - - 91.8 - -
D - 8.8 - - 91.2 - -
E - 85 - - 91.5 - -
F 77.5 5.0 42 103 1.2 1.8
G 509 50 25 40 35.0 - 2.5
H - 9.1 - - 90.9 - -
I 31,6 46 28 44 56 0.6 -
J 344 59 32 63 50.2 - -
K 299 73 - 20.5 37.6 - 4.8

3 & it

D EEEEERIRFIEEE RN B2 53
Z G R MY HER A E A Fes Cr F1 Mn JCE 7]
WEZHL Y E, R AR IUE, HERE
NI WG E A A BN B .

2) HH 25%WC R ZERMBEE S mELL, &
HEBRE TP ERMEEE N 11 760 MPa, 28 FE AR
4.6 5.

3) WIN 15%~35%WC ki n] i 2 12 MR 2 R
T BE 1, BEE WC S =3, REm B2 125,
HEEFIRIZ T B2 AR 8.4~15.7 fif.

4) b WC EEFtm, FRZIGAEG Pog
TR ROy RIEH AT ERY, RERTAKER
A, REOFHFE, BHYEmR, ROy EAEE
B A AERE A WC JORL SRR AL 2 s W AR Ak .
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Interface Behavior and M echanical Properties of Ni/WC Brazing Coating
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(1. Henan International Joint Laboratory of High-Efficiency Special Green Welding, North China University of Water Resources and
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(2. Henan Key Laboratory of Intelligent Manufacturing Equipment Integration for Superhard Materials, Henan Mechanical and Electrical
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(3. China Railway Engineering Equipment Group Co., Ltd, Zhengzhou 450016, China)
(4. Key Laboratory of Surface Engineering of Equipment for Hydraulic Engineering of Zhejiang Province, Hangzhou Mechanical Design

Research Institute, Ministry of Water Resources, Hangzhou 310012, China)

Abstract: Ni/WC composite coating with high wear resistance, corrosion resistance and high hardness characteristics is widely used in
shield components, aerospace and other fields. In order to improve the service life of hydraulic machinery overflow components, the
Ni/WC composite brazing coating was prepared on the surface of 201 stainless steel by vacuum brazing process with WC particles and
Ni-based powder brazing filler metals as raw materials. The interface microstructure and mechanical behavior of the brazing coating were
investigated through scanning electron microscope, metallographic microscope and Rockwell hardness tester. The results show that the
diffusion behavior of elements between the coating and substrate is mainly the dissolution of Fe, Cr and Mn elements from the stainless
steel into the coating microstructure, and the segregation precipitation phenomenon appears on the interface. 25wt% WC coating shows a
uniform hardness distribution, whose hardness is 4.6 times higher than that of steel substrate. The wear resistance of coating is increased
with increasing the WC content. 15wt%-35wt% WC addition can significantly improve the wear resistance of the steel surface. The wear
resistance of the coating is 8.4-15.7 times as high as that of the steel, the surface of the coating does not change significantly, and the crack
opening is flat and brittle fracture.

Key words: vacuum brazing; Ni/WC coating; interface behavior; wear resistance; fracture characteristic
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