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Microstructure and Wear Performance of WC Reinforced
Ni-based Spraying-Welding Coating

WANG Qun'', CHEN Zheng-hua' ,DING Zhang-xiong*, WU Luo-yi'
(1. College of Materials Science and Engineering , Hunan Univ , Changsha , Hunan 410082,China;
2. College of Energy and Engineering, Wuhan Univ of Technology, Wuhan,Hubei 430063, China)
Abstract : Microstructure of Tungsten Carbide( WC) reinforced Ni-based self-fluxing alloy composite coating
prepared with oxy — acetylene flame spray-welding was investigated with scanning electron microscopy (SEM)
and energy dispersive X-Ray Spectrometry (EDS ), X -ray diffraction (XRD) and transmission electron micros-
copy(TEM). The wear performance of the spray-welding coating, hard chromium layer and Q235 steel were
tested with a ML.S—225 wet sand rubber wheel abrasive wearing tester. The results indicated that the micro-
structure of spray-welding coating was composed of 7 —Ni solid solution, in which large amounts of coarse WC
and fine carbide grains such as Cr;C;, Cr,;Cs and Ni;B dispersed. The weight loss of abrasive wear of hard chro-
mium layer and Q235 steel were 1.86 and 29.8 times the spray-welding coating respectively.
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WCHE 5% B Fm¥% NiCr/Cr,C, ¥ 2 i B8 b B8
WS T HE; BRELC, 2+ AY S At
Ni60 & Ni6O/WC IR EHHSHMBMALHTT
WS BRI RERENTRASSEPE
WABEEHEERE ™ AW, MERBEERR
ARE,THMREMNAYGER WC HRKEED
BEER ERRENHESRRE. S5ZHL, AR
KEBBHEARBRAR, TZRB FTEREEEE
IR AREAY R, BRI TGRSR ER
BRWENE BHIRREELA 5 HMEEZHX
RARBL A RAE B KEHE IR AR F
£ WCHBREES%RE, RA SEM.XRD #1 TEM
FHARMREALEH , FABBPREERNER
TRNMHBTERERLR, HFASEEEMBAE#
TFEMBY R Q235 WHFTXT e, AT F— 54047
EAMERNALSHMEBNERERENEMW,
AREET AR —-EHELES.

1 LWMBRAE

1.1 XBHHE

TREHEENS mm 8 Q235 ftk , REM K
AEEREABHESEB K DG. Ni602SWC B 3K,
¥IFBLEEN 300 BH. & A 8K 4 Ni60 il 84 8
H75% ,RALBH B 25% , H P Nic0 B
BH:wc:0.7% ~1.0%, we,: 15% ~ 18% , wy:
3.0%~4.5% ,wg:3.5% ~5.5% , 0p . 5% , i ¢
RE.

1.2 REH&

BB AR E, #H QH-2/h B
AZRKIEHEBERRA -SSR HERE BRET
LB EKENN0.4~0.5 MPa, ZIRE S
0.03~0.06 MPa , % {4 7 #4i8 B 200~300 T , B3
REEGHLIAREREH, LZAE—-EEELHH 0.2
mm B K , B BE B 25 150 ~200 mm. BE# J& L %)
M 5 EANERRAREN 10~20 mm, B KN
HOTBARERE BHSEROIRIRHT, EIR
BEXBFBAREN 1l mm ERNEE.

1.3 BREENR

LM E M T H R +% 10 mm X 14 mm X 5
mm WHEFERENRE, 208K EMILE, R
J& Fi Wilson Wolpert 401MVA B & {4 58 5 31 1 X
BEREMBMERE, TREHH 100 g, ENRFF
BEAN10s. HF WCHEBNRESERBETHF

EXFHERAREH, FRIMEBEBEMBEERRR,
Frel, 37 WCHRE BSERAA LU RERE
&6 R MHE AR R IR B .
1.4 BHEREEDIR

BEHLB7E MLS-225 BB EMR B0 B R E
ZRAYLEHTT, AT RSB PR RER S 5K
BAMNEBERFIRGMRRPE, FRAFERENE
HEERT EFEEER—EXREZHFTIFNRREH
KT B PR AR . AL R BT A B IR Ni602SWC B4
BERE AR Q235 WA RIEB T Q235 4
EE BENERNREASRSEN . BERN 40~80 H
H 3 BRI BT R EE NN 78.4 N RIR R 5
B 240 r/min ;EPH 1 1 000 g &K 1 500 g BHBA T
BB RE—SERTRS 500 r, HEMAERIHTAR
HRE. EXERMNSHEE N 10 000 r, AKENRO.1
mg #) FO001 B R FHRBXERE, ERWEMN
BEEMEAERNRITARE.
1.5 HARKGREALEHARE

K A7 A OXFORD BEE{X A9 JEOL JSM 6700
BAMEEMEEERONEMAR TR AU
E3IMBERSHERZENERERETT 2 RA
H - 800 &I & & sH X IR 2 M AR ST I
& A SIEMENS D5000 & X 548 fi7 5 {3 W5 42 2 2
ARG R, HREN Co B, B AEMN 30°F
90°, & JE 35 kV, B ¥ 30 mA, FR4rAHE 0.2 s, REE
[E]FR 0.02 s.
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2.1 B#HALLSH

Bl 15 N6R2SWC EAHMEREEHARN
SEM E{& .

NE - LE} S50k XHO Woum - WO 17 mme
Q 1 Nib02SWCH R EMM T BAY K
Fig.1 Microstructure of the Ni6025WC coating
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WCaHHmHEHE  ARLBEHSIL . BREPH
WCHFARBEHORARRGENER, RARE
RS &Ee WCEBREBRASBL. HE 1 hiE
EELXEHK, IR ATM B BRSNS
BEERBEHAT TR, AEBE, FHOAEE
HRAAR K TTRE S HME 2 FiR.
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Fig.2 Element line distribution of the Ni6025WC coating

ME2AUEN, BERSEMMAELRE
T—EREY HAR,NEM PR Fe TERMBERE
VEL TR RPN NL.Cr I W ETRARMD
BB ASEER 4 BoEHR, DHEEE
(SPO) REH SR (MBZ) FEXREBHEREEAR
HIREME (HAZ) MU R R ZEmEA E B EE
HEARBHMBRARA SRR EAR(UAS). MR E
BERBEESEMZEABRTHREES, LV 8N
REAMUERBLERT HEES  MELHATA
LURBRGARM AR N X, R AR T 7 B AR
BENER , KARBTHREESEMNESRE.
B NTENRSGRERFTUE S, BERF L
BEBRANS AL PR TRAEN WC BRL.

RAXHERGTHUMBEFEENE SRR
HITHEHRMENIB RGN, SR NE 3 ME 4
Fin. gaxwmle -9l BEABESES
Ni/WCHBEM KR KEHBR, ER T »-Ni
BB R, U WC BRI HBEEHES R
B, MARBETERBOHERBAPYER S, I
Cr,C; \Cr,; C¢ #1 Ni, B %.

2.2 BREE

BEHREM Q3 WP BMEEL A
HV, 890 M1 HV, ,132. WCHEBENBRELS LWER
ARRENBMEENEORE, BRHN WC, E &
RARMG S FH MHE R 2 T35 50% 0 B E 55 5
% HV,,1 735.2,HV,,942.3 1 HV,,809.7. ff &
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Fig.3 X-ray diffraction pattern
of Ni6025WC coating
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Fig.4 TEM image of Ni6025WC coating

2.3 BEHEREESW
B 5 4 Nic02SWC BB 2, EEE M Q235 &
%231 10000 r GRYBITEBEHRELE.

1.0 0.5078
0.9 B

E-303
BS THEFPBBEAEZ QISEARYRITBRELE
Fig.5 The cumulative wear mass loss of the
spray-welding coating in comparison with the
hard chrome plating and Q235 steel
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BE 5 A5, Ni6025WC 5358 2 8 1L B8 b B 17
HRERF EEEM Q235 MM EBRLE S B hm
12209 1.86 571 29.8 5.

B 6(a), B 6(b)FIE 6(c)5 B AREBBEE
EREUER Q235 BERNEBHRENREEH.

MNE 6 MEREERERATLUEEMRNEL =4
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Fig.6 The worn surface of samples

EBRUWERME,FEIMERELE, B 6 (b) PEE
BHERUERR. B, BRI EL.FH, B 6 (c)
P20 MYEBRIWRER, RFEARIFH S0 E
LR 5B M AR A BE AR IE . Ni6025WC B 4 W IR
BHFEERSZ WC BRI ok kP58 R38R
TBURL , 33 65 o 55007 B 7R Rt BEL B 5 L XY M AR R T
BB WIAE A, AT 42 0 8 2 MO T BE K . T Q235
WHEGHEERK, EBENERMSRE Y, PR E
HEEPFEFENENER ATIERTENE
B TFERE, HERELAN THRERH Q235 %
ZE, XREIHEERT Q35 HERXK, BHET
Ni602SWC H BB EN &N, Bt BBEPEHZ
AR BE PR F R KB R R A BB/ AT, AT 2 3K
HBATERUBHEM R Q235 B HHFE.
ZEUEMBBEMNALRSNTTUETL REE
BERER S KBRS E X, Ni602SWC B
BERCERT NP, ERTHREN Ni-Cr B
&, 23T EERAER, AREGE&FH Cr.BMC

EREEEERARBRFBAIMHERS, X ELE
BT SR HGRIGIE A, XA MUAR R A A 3 BE B
RBRIR AR, BE 65 A M0t B (BRI 3% 2 B9 B H)
R BERA BB AREREE BT
WC A ARk 4 ¥ B8 Jie 8080 BEL 894 AT, A TG K K3tk
R/ THIRZE DL RE R R

3 4 #

WC BRI 3R Nib0 ES5MABE T, v -Ni E#F
Ay B R RAE A KR4 /MNRIC B A R
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S HEEE R WC HXHEB TRV RN
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