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99.98%)~ Ni#rChiEE N2 um, 26 4599.5%). B
CRLEE AT pm, 2059 99.9%). WK CKLEE N 2 um,
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Table 1 Composition ratio of raw materials

Mass fraction/%

Sample No. -
Mo Ni B C W
0" 48.0 46 6 0.8 0
1" 43.2 46 6 0.8 9.2
2" 38.4 46 6 0.8 18.4
3* 33.6 46 6 0.8 27.6
4* 28.8 46 6 0.8 36.8

FREAS AN A S5 2 4t ) T 1R B i v AT BR S VR
Bl BRBIRE N 11, BREENLEEE N 150 r/min.
BREEVR R E T 300 H 07 (FL42 48 um), FANEEAH
50 mm fff SR A B b, AT S R AR T e A
HYEH L2280 FHRIEE N 50 C/min, £
SETE J1 N 375 T, BRI il o R A N
950 C, HEFE KT 1x107 Pa. 1L DIEINLACK:
AR RE S AN TR 5 mmx5 mmx 10 mm B FE
fis SRR K VI EIAE 1R 7E 80%~20007 (1 4 AH RD 4K
AT R . AN S A AL, AT AOM 2 21
WS AN AL

F H ASHE 2228 5] 4 77 1) D/max—2200PC ! X 4
AT AT YRR R I 20 A7, BRI S5

WIR: E#E Cu K B NEESR, B HERN40KV,
EHIN40 mA, TS ME 20 920°~80°, FHH
JEN4 (°)min. F FeCl, HNO,FIJE/K 2 F% 4 A1
T LU TC 1) 3 A, K JES L e R 5 7E TSM-6390LV
T o7 A AT A SN 5E

F A RN SR B A VR ) R P R A L R,
WIRFEN TAEBEW, MK BN, 1
3.5%NaClVAER A, >R FH = H A F A 2 F vt o6 1] 75
(1) 4 & B o iR EAT FEL AL SR B0 . MR, 2
ZRRAPERTM AL, R ETF % A, fFfr
FasE )G, fE107"Hz & 10°Hz R TEE A LL 10 mV
(R MR & 4 P I F Ak 2 B, AR R IR
FEI Tafel #fi 2k, WEBEXM N-12VEFV,
FAHEEE N 0.5 mV/s.
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Fig. 1 XRD patterns of (Mo, W),NiB, based cermets
doped with different W doping contents
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Fig. 2 Microstructures of (Mo, W),NiB, based cermets doped with different W doping contents: (a) Undoped; (b) 0.05%W;

(c) 0.1%W:; (d) 0.15%W; (e) 0.2%W
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W),NiB, B & [ 5 A AH, A 45 40 7 A2 3OK 1 AR
T, FEBE AR A, 145(Mo,W),NiB, [& i
A b Mo, NiB, fiff Jii AH B8 % 2K 52 58 K IR A5 24
KIMAESEREVHEEEERK. UWBRERN
0.1% B, 4@ P& i o i K, h823.36
MPa; WS &EHKF 0.2% 0, WFEMPTID 58
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0.1% 5, WK 1 #84> Mo, JEJL 1 (Mo, W),NiB,
A PRAH, o SR 2] T B SRR ER, A
IE(Mo, W), NiB, 2 4 J& Wi & [ i 25 56 FE AL A9 22 i o
MW B AR N 0.15% B, BT 5 50 5 E I IR PR
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U PR, DU SR TR ARIE RN E I
WRFCRT AN, 4 W s i 2 90 1 Bt o 6 225 A 5 B )3
IR . W 145 4248 (Mo, W),NiB, I 4 J& [ % 1)
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Table 2 Densityandmechanical properties of (Mo, W),NiB,

cermets
Rockwell Flexure Fracture
Sample

No. hardness, strength/ toughness/
HRA MPa (MPa-m"?)

0" 81.1 727.92 18.19

1 83.9 766.56 16.72

2" 84.2 823.36 14.82

3 85.6 789.25 10.58

4 85.5 755.74 10.03

2.3 (Mo,W),NiB, £ & & M & B9 & th 14 8
Bl 3 Fros AAS Rl W 4B 2% & [19(Mo, W),NiB, k4>
R BRI A ZE . A3 R AT DL i, Tafel il

LER DL M AR AR A AT N, KRB W
Mo,NiB, & 4 J& i & (1 B & th AL B N, 1B 2k
0.15%W [ (Mo, W),NiB, & 4 i i % ) [ Ji b e o7
AR, M H R W G 1T (Mo, W),NiB, 2 4
& B B S AL Y R A A R, B E R Tl LA
WK X UL A S0 R W B 2 T 34 B (Mo,
W),NiB, #, REW% B L i i B 3 ok e e . AL
BI3IERT LR, BEARANE W B4 & 1)(Mo,W),NiB,
B 4 i W) 5 1 I M S s S 3R B0 HE AR B P HL A 27 5 e
17, AR ILBHMR S A i) Ak 25 AT BN R AR
[, I HRIAE— @, Bl B 25 FE AN B
Pl (3G KT K. X R IATE PR TR 7 —
JEEEARREL,  BELE T AR FAG R O R, T
MR R T AR E R . SR BE A 8 ek F A ) 4k 238
K, MPBER TG Z 5 57, R ok A g 2
VR T T FELAT (R 3 RT3 K

2
— 73T
§-af
!
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3 R W B 4% & 1) (Mo, W), NiB, J= 4 J& M % 1 i) Ak
5
Fig. 3 Polarization curves of (Mo, W),NiB, based cermets
doped with different W doping contents
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TR, REAM B Gt R AR X B

R IFTHIAATE W 352 2 11(Mo,W),NiB, 24
JE B A TR SR . RS HRTLLE Y,
BT R b 1 S ok LA 76 - 0.889~-0.933 V Y L
Ak, E R FEAE 53.311~130.171 pA/em?*3iE
WASL . RIB 4% W I Mo, NiB, 3 4> J& i & 1
T L 2 R AR AR, U B ST ARk R i P 4 R e
Z. BAWJE, (Mo,W),NiB, 3t 4 & M % [ &8 ih
B LR . AWBIREN0.15% I, (Mo,W),NiB,
B& RN B A E R, T EL A A R Y
ol g R )y, AR WL R (Mo, W), NiB, £
% B B B IR T el e A £

5 B AR W 45 4% & 11 (Mo, W),NiB, 2k 4>

£3 AFEW B4 EN(Mo,W),NiB, 4 J& g % ¥ s fk
FIE S

Table 3 Electrochemical corrosion parameters of
(Mo, W),NiB, based cermets doped with different W doping

contents

Sample No. AY Jo/ (WA cm™?)
0* -0.933 130.171
1" -0.896 84.485
2" -0.918 108.774
3* -0.889 53.311
4* -0.915 79.773

JEM R EACERRTRE . B S FTs AR W52
(Mo, W),NiB, 3 4 J& M % 7E 3.5%NaClia i 1 1)

4 NJE W B A5 [11(Mo, W),NiB, 3 4 Ja M B8 1) A0 257 J8 T R 351

Fig. 4 Electrochemical corrosion morphologies of (Mo, W),NiB, based cermets doped with different W doping contents:

(a) Undoped; (b) 0.05%W; (c) 0.1%W; (d) 0.15%W; (e) 0.2%W
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Fig. 5 Electrochemical impedance spectra of (Mo, W),NiB,

based cermets doped with different W doping contents:

(a) Nyquist plots; (b) Bode phase plots
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LY 2P
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Fig. 6 Equivalent circuit model diagram
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Table 4 Electrochemical impedance fitting parameters of (Mo, W),NiB, based cermets with different W doping contents

Sample No. R/(Q- cm™?) Q,/(nF- cm™?) RJ(Q" cm™) O,/(nF- cm™?) R /(kQ- cm™?) Measure error/%
0" 22.09 0.89 1389 0.35 4.69 4.23
1" 20.20 0.91 44.45 0.64 13.64 4.60
2" 22.84 0.84 26.54 0.55 11.36 443
3" 21.06 0.95 72.17 0.68 34.99 3.74
4* 0 0.47 759 0.69 18.61 2.69

H R 8 5 FE ARG SE K o

FEAICH, WIS 2215 (Mo, W),NiB, 2 5 J&
P e B B T p e e . (HO2, BER WHB K
RN, HWB R 0.15% 0, B S5
2 R 9 R 5 A A 1) 329 S AN 2 2 45 4 B0 AR
72, PR R SR E AR 22, RIS
R itk e TF B

3 Zip

1) (Mo, W),NiB, % 4 J& W % M Kl 3= 2 H
(Mo, W),NiB, P % AH 5 Ni JE 3 45 A1 W AH 4L i

2) 24 0.15%W f1(Mo, W),NiB, 3 4> J& I & 1)
E Pl AT (B A R, T LSS A N ) 19 5 el 97
FEH /N, N53.31 pAlem?, HlAL I P EBECE 2 1 L
P& K, 34.99 kQ/em?, it BH LIS AR B A X
P05 (RO il PR R
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Preparation and corrosion resistance of (Mo,W),NiB, based cermets

LI Wen-hu" %, FAN Zhan-bo', AI Tao-tao" 2, DONG Hong-feng" %, ZHANG Liang'

(1. School of Material Science and Engineering, Shaanxi University of Technology, Hanzhong 723000, China;

2. National and Local Joint Engineering Laboratory for Slag Comprehensive Utilization and

Environmental Technology, Shaanxi University of Technology, Hanzhong 723000, China)

Abstract: (Mo, W),NiB, based cermets with different W doping contents were prepared by spark plasma sintering

technology. The phase composition, microstructure and corrosion resistance of cermets were characterized and

analyzed. The results show that (Mo,W),NiB, based cermets are mainly composed of (Mo,W),NiB, ceramic phase

and Ni based bonding phase. When the W doping content(mole fraction) is 0.15%, (Mo, W),NiB, based cermet

exhibits excellent corrosion resistance. The self corrosion potential reaches the maximum and the self-current

density reaches the minimum, which are —0.889 V(vs SCE) and 53.31 pA/cm?, respectively, and the passive film

formed by corrosion surface has a maximum electric resistance of 34.99 kQ/cm?.
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