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BB 7155 WC-10Co-4Cr 2 E /Y
HeET S5 fE M B % e

R, BAK, BRAR, BEMR, THEFE, MEE, AT
(KBRS, BP0 710025)

O IREAREANR TSRS DR IR, RIS B BRI VAR T 2 PR ST WC-10Co-4Cr #r)z, R
SEM % EDS. XRD EAE TRZMALRPARGEN, BAT T AR EE NS BEERY, WFRT T b R xR 2 A S
FEHEE BRI ENA . WERER W : WC-10Co-4Cr IRJZHM LS L7 WC. WLC. WeCosC, IBFFLE Co/Cr(W, C)s Wa(C, O)ff;

WK Z T AEAERTH I WaC 7 WC BURLR I AME A K BB Z5 K, gk WC ¥kZdr,  BIZRRL -1 PRl s,
AT R AR TR L. RS 200 TR, 41K WC-10Co-4Cr ¥ 2 M EEHE R B S PR BE BRI TRCKR R 2 -
YK WC-10Co-4Cr ¥ 215 3 R IR b T SOBURL S 2 (ML US4, 200 C I LURNAS BS54 E 5 Oai AL AR 45 5 10
BIER . 7E 3.5%NaCl A I LR PE 78, WC-10Co-4Cr /2% 1Cr18Ni9Ti SEMRIE Ml iy th—612 mV #2545

—317~-252 mV, & 45 LRSS .

KERIF: G THHA; WC-10C0-4Cr; T ZER); W, BEE S

FESESES: TG174.442 XERFRIRTD: A

NERS: 1002-185X(2019)02-0473-09

1Cr18Ni9Ti AT H AL 5 L sk R g e g, (R
MR TR AR SR i SR G IR, 5
SLAR T MR 25 O PR R I N . H TR 2 1k
PETT L I8 K B R VR R AT B P A R A, W WC-
10Co-4Cr ¥ 2 PRI DR 53 FRO T 65 b ek 8 v P v S
55V g 73 3 w2,

R BRI R R A 4B A
M RIS T B S B TR WC-Co M2 IR
LT E KGR HVORNR E 2 Ja, k= w7458
S B TR T2, Hl& HPERE S HVOF i
) WC J9R)Z . BfiJa, 305 BRI A% 3 7 meR &%
T WC-12Co RZIFWIIT T IRZ S HIRFIE. Deen™ %5 7E
AIST 321 SRR & 7558 7 Wik WC-12Co i)z,
B NBIUOSEZE Cri3NidMo ANEF AN 26 10 45 85 1 Wi i 4%
THCK WC-10Co-4Cr ¥RJZ, 55 31 IR i A il 4
WC-10Co-4Cr ¥ )2 HI AT HE T 250 AHUTSRAFAR S (1 g
W AT

X T MIHAGE R VAR R o o) B 355 T8 K AR TR
JEOW AR AL IS8 % . 1, Avnish Kumar!'45 %
L, WC-10Co-4Cr ¥R 2 BT 1 5 WC dlok R 5%
XK. Gong “EFFEIR, WRIEMMLE G BERE

F= HEA: 2018-02-09
EE&ME: EXRAREFERS (51405497)

[ AEAE € ER, T H 1.2 pm WC Bk 2 HAT il 1
M e o (iR RSSO WC R
JEH 0.3~0.5 pum ] WC-10Co-4Cr ¥4 J2 [RITiRf B Rt 5 453 1k
BERCUT . T A AR Y 03 A 3 SR A N 4 B 4
142K WC-Co A3 A, L N Cr 373 WC-10Co-4Cr
HEMAR, kG TSR, B, £ 03~3 pm W,
WC BLEEX TR 2 RO A5 48 5 PERERE AR K. (HAR B 1
AR it P55 3o 1 2 3 EUWTR R T AG . WC ORI 5 2 it
FREwmr, L WoC, I W CogWeC 25771, 521
R R B R AN O,

A S R AR B 1 WEUR A AN [ WC kL BE )
WC-10Co-4Cr ¥R )25, I3 T oML A E e s, BF 50 0] ol £
URIZPERERSEM, SIS SR IR 2 SO 45 M R 4 2 R 1k
(MR, A WC-Co(Cr)ifif B 1% 2 il 4 SR AR B S

1 5% I

1 24 WC-10Co-4Cr HZMA . Kl 1a ATCKHIER
ARG MWC), Hi WC R~ 2.2~2.7 um, ik )5
JOSF I 15~53 pm, FASEBFE 4.92 g/em®s K 1b 4K ]
R ARGLH NWC), WC kLN <300 nm, &L=
BRLFRSER 15~45 pm, KBS A 5.51 glom’s

TEER N HBEE, 55,1979 4F48, W4, BIZET, KHiZE TR KR 3304 2B, 56V 422 710025, Fii%: 029-84743375, E-mail: yuanxj2003@

163.com
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1 A WC RLEE [ WC-10Co-4Cr Ik A
Fig.1 WC-10Co-4Cr agglomerated powders: MWC (a) and NWC (b)

K Oerlikon Metco-9M 25 B FROSA K & HISE, =
S EMARBINESR, LESHIE 1. Bl 0254

mmx8 mm [ 1Cr18Ni9Ti AN, KD AL

MRS YR 2 IR 4589 >K H Philips X Pert Pro M %Y
X EATHA AT, AR AL 20 501 A 40 KV HiT 20
mA, FIHHEEKR 0.02°0 WA ZESRH Nano430 Fil
S-3700N #4 HLBE M 5¢,  FIHRETEAL /3 T A i B4

KA RAPENAR R 4 G om s, KR 2R
SR FH A S v 0 A Jie Rz, 48 0.05 MPa, 180 °C
4k 3 h J5, # JDL-50KN fzAhpL bl . 3% H
HVS-1000 o f il B2 v A 2 WA, iy 2.94
N, H#I A 15 s,

JEEARIOIE MMW-1A BEEEEEBGRIGHL kAT, JE
PRI 0 SisNyER, 2477 150 N, 33 200 r/min, I i) 30 min;
T T EE BRI A MMU-5GL i 1] JBE 48 BE5TR B WL 3
17, 1E5E GCrl15 N EHEE], #ifar 100 N, #34# 120 r/min,
i) 60 min, #3200 C. R¥ATEHVERAE, S
F TG328A B A3 HT RFAR L, FEAT 3 RS, BOFIAEAE
R E SN, AR AL BT S B RO T RE TS EA T IR X
J53 53T

KH PAR4000 HLALZEZR-G A R G ARE2EAT
22 b, P 3.5%NaCl ¥, MHAELE  30£1 C.
BN AT RS AL M 2 MR F LA 422, 7 414 e
M1 mV/se ML TT Tafel SMEERTT .

F1 ZEBFTEER WC-10Co-4Cr R EMIESH
Table 1 Process parameters of plasma spraying WC-10Co-4Cr coatings

Ar flow rate/ x107 m*>h’! H, flow rate/x107 m>h™!

Current/A  Voltage/V  Powder injection rate/g-min™

Spray distance/mm

2.786 0.107 560

60 50 130

2 LIGHER

2.1 BREMMUEHSYE

2 NS IR WC-10C0-4Cr 12 MO 454 o
2a 7R, 42k WC-10Co-4Cr )25 1Cr18Ni9Ti Hkikgh
G, PRI S B W S AR, LB
G TR i AL AR G5 R a), A (kA
BIFLBRR A 1.42% (K 2b). CKERES (Kl 2¢), i THE
TN ERAEETE L] 2d), FLBRFZE50 A0 T WC kL
5 Co M S HIAL, FPIFLERS N 2.42%.

3 AR WC B4R WC-10Co-4Cr ¥y K 5% 2
ff) XRD 3. K WC-10Co-4Cr ¥y AR %1% H Co
FAAN WC AH, 756508 v o BEORL B 9 N T AR 58 o ok
2 WC-10Co-4Cr )21 XRD Bt 3% WC. W,C.
W Fl 5 #H(CogWsC)LA K CoCr(W,C)FHZH 1k, H W,C F1
W AT IER0 . IX T WC i T WoC, H WC
FLFER/N, C In) Co AHP 4 HOE BBk, 1X S nig T WC
Jiih, Cov Cr SERACHIRINARL n . CosWeC Fl W

MA R WC RIORLsk/INoH 2 #y,  CO At CO, IR HY Jn
AL (I 2b, 2d). CoCr(W,O)AHIIRTI IR W] Co
Cr 7E =i F AW, C JuE %, BT W-C-Co-Cr [1] y
S P N

[F]Is), XRD B3 () 20 15 37°~45° 2 7] ) ST e 1
%, WoRRIE P AAEAESA, ETFAE Wa(C,0)M . WaC
FAETE4 Cov Cr W I C HIRAMTEY, i THAK
DURINA HGE KRG 107 Kis), TERCLL y Ah K
W-C-Co-Cr [MHE RS
2.2 N1FfERE

AN WC RLE ) WC-10Co-4Cr 432 1 1ok 15 4
F2 PR, HAEW BT 1Cr18Ni9Ti AEEANIEA, Hah
K WC-10Co-4Cr R 2 PIRERE TR, AR, w2 B 1
REAR RS o

I 5 07325 B9 TR 42K WC-10Co-4Cr 12 1 45
LRIl 59.6 MPa, K WC-10Co-4Cr )5 48.8 MPa.
XHE T4k WC-10Co-4Cr fi “FRE 13542 5 754, H
HEHOR IR 2 T BB /D
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| Contraction boundary

™S Ny

1Cr18Ni9Ti steel

Vertical boundary
™ \

1Cr18Ni9Ti steel
50 um

B2 AN WC LB ) WC-10Co-4Cr ¥)2 (BRI [AON 454
Fig.2 Microstructures (vertical profile) of WC-10Co-4Cr coating: (a, b) NWC coating and (c, d) MWC coating

BN 3 IR, 30 T, BOKIRE MBS RECTH

O e WC a O nphase > N2 £ =R -6 . N N
Wt wico) 40.507, FEIBEERHIF N 8.768x10° ¢/Nm; 4K WC i
o o o3 JE IR R 50 0480, B9 8.198x10° ¢/Nm. 200

- NV st T, BOKIREBEERECTFE Y 0833, FEIEEHIR
E 12.031x10° g/Nm; HPKIRZFEERECTF R 0.797, F
é bt BB Ny 7.386x10° g/Nm. HELETFRIN, 2 FhiRZE 1Y
H LJ\ WC-10C0-4Ct powder JEE R B IN, AHSR AR Z B R HUN, gk
o s 1% WC-10Co-4Cr ¥R )2 B35 BE R AT FRE o
20 30 40 50 60 70 80 2.4 RERIBULFERE
20/°) B 4 g BiRRIR R AL 3.5%NaCl T

AL . 1Cr18Ni9Ti NFAILE 3.5%NaCl ¥k
3 N[E WC KL [ WC-10Co-4Cr ¥ )21 XRD K1

Fig.3 XRD patterns of WC-10Co-4Cr coating with different WC #*3 ARIBETREREEERMEE
particle sizes Table 3 Friction and wear properties of the coating at
different temperatures
Fricti Wi Mean fricti W te/
£2 AE WC HLER WC-10Co-4Cr ;2 BRI BHMEE Sample co;;;?;t 105;2; C‘infﬁrcl;::n x10-6e ar,(r;_fn).l
Table 2 Microhardness of WC-10Co-4Cr coating with 0522 271 8 £
MWC and NWC (X10 MP: MWC ’ ’
= ¢ 2) w0 0516 289 0.507 8.768
Sample HVo3 Mean HVo3 (30°C) 0.483 31.1
1355 1140 1034 1277 1152 NWC 0.497 25.5
MWC 1182.3
1195 1195 1173 1162 1140 (30 C) 0.488 27.8 0.480 8.198
0.454 26.4
1334 1278 1256 1316 1253
NWC 1301.5 MWC 0.9237 35.1
1279 1198 1465 1371 1265 (200 °C) 0.8398 54.9 0.833 12.031
0.7346 29.5
. oo 0.8424 19.7
2.3 T EEEEEIRILAE NWE g0 276 0.797 7.386

N . e 200 C
ARIF WC Bif2f] WC-10Co-4Cr 142 R R E R 3 5 ( ) 07386 245
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[ ——NWC coatings
I —-—- MWC coatings
= = - 1CrI8N9Ti ’

/A-cm'z)
L

corr
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log({

i
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4 WC-10Co-4Cr ¥tz BAHEARAE Sl b A Ak i 22
Fig.4 Polarization curves of WC-10Co-4Cr coating and the substrate

in salt solution

BLAL i, AS[R] WC A2 ) WC-10Co-4Cr ¥ )2 1E 3.5%NaCl
T S IBEAGRAE .

% 4 ) WC-10Co-4Cr ¥ )L K 1Cr18Ni9Ti SE4A7E
3.5%NaCl B AR . 1Cr18Ni9TI JE Ak LA AN ]
WC Fif2 1) WC-10Co-4Cr ¥ J2 (15 ik FLA 53331 —612.
=317 5-252 mV, {EIARRIGTI WC-10Co-4Cr ¥R )2 e
i 065 i) £ R /1N o« WC-10C0-4Cr 1A% J2 J ol 8 01 )5
P2 B B, WREHS 1Cr18NIOTi HEAA [ 65 ok L7 25
JE 1 8.70x10° A-cm™ FAK % 2.70~3.95%10° A-em™, FEAA
(i 56 JEF vl 15 380 5

3 oth5itit

3.1 ZEFHIE WC-10Co-4Cr 2 BHIMEHET
45 B IR iy, W B2 30 WC-10Co-4Cr
AL F- 2, ARV 2 IO 5 H s TR A4 WC
Fiokr, e JRUA IR LR A OG(B] 2b, 2d). ST
W, ST T B R AR, AR A DL
O GRS AEIRZ IR IR H 1. v, 5B
IR AE K2 S WC-10C0o-4Cr 12 AN [F] IO 45 4 o
R[] WC BLE WC-10Co-4Cr 4% /2 IR 45 46 L P&
Sa, Sb FN, R DIk RERE 4 BT Wi B Se~5F Bim. i
K WC-10Co-4Cr IR JZAFAEZREL, AAKIRE - BL A7
WS, I TRIZDIRI, WL Co/Cr S AREHUKR,

R4 WC-10Co-4Cr B REMIERIBR T R E
Table 4 Polarization values of WC-10Co-4Cr coating and the
substrate in salt solution

Corrosion potential Corrosion current Corrosion rate,

1
Sample Econ/mV Leon/*1 0°A-cm? V/mm-a'
1Cr18Ni9Ti -612 8.70 1.00
MWC =317 3.95 0.43

NWC —252 2.70 0.30

W/(Co,Cr)J 1 Lb ] LA W AR IR A AR ERE . ] Sc
2K WC F % WC-10Co-4Cr ¥4 )/= “Spectrum 17 [X 1,
H W/(Co,Cr)JE 1 LE g 9.863; 1ok WC-10Co-4Cr ¥)2
“Spectrum 4” X3+ W/(Co,Cr)J5i 1t hy 3.056 (& 51),
LRl CoCr JEART AR, DRI oM &5 A REIE AN ) o

Dk, 5B ATIRE Ty AHBEE AR S g AHRRE .
6a, 6b A B s TORL - I URREE [ I TR O 45 A4
fE. 9IKERZE WC 5 CoCr A7AEREA X (K 6a), TMHCK
WETH WC 5 Co f7/E RIS (El 6b), Jaiilifs 45 i
Wik, B 6c o, WC RIS REEZE, Wil XRD
BB HEIRT N WoCo H T LA T P 7 N, ARV
HUL R AT 1 o AE SR 3 R e T
CoCr(W, C)dF i [l 4Kl 3, & 5d).

oK E (B 6d), T id#k, C uERAWE L
B, WC Bk AL HAR T W onE TR, S3 W/C #
1T 2:1 I, WC Rtk 5 AH B St b g WoC #2647 R
IR E, T WoC Y WC R T A 4 A K 5
I W,C B WC 1458, 15 Co/Cr KB T RFh
10~20 nm [KJ4IR y AR Co "1, 1M 5 15 WC Skiig
ey, RIECIREG . BT, HOKBIRRLF 1)
WC Uk JR 3= A S Co FeA s, 78 PR T4t
AL WoCy o AHES S A, BB REE %, M3E C
WA N, BT IU RS CoCr XN 7 A1, TR
A WC BURLI) ST A e 2E K 458 . 9ok WC [
Bhi 1 TAERRAEH R WC 5 CoCr B 577 ki
AR, PR R H A A 2. (B 6e). IX U BHZK
WRIZDURNT, TR0 7 2 1 USSR WHLC o 3,
J PR R 4K WC 965 CoCr 45 bW, JH4E
WC-CoCr L E CoCr(W, C) & %44 (y #).
3.2 AREIRE T RBREZERITA

7 JEREL 150 N R 2 FkifE WC % WC-
10Co-4Cr ¥R )25 Si;Ny BEEEIAE IS IR 1 B IR TE 30
WRIZFRIMATAE WC BT ™ i o WP ST (™ i 2 1 e 23t
0T, RIEREA E XIS H W, ¢, BLK Si J6E
(% 5), VIHIRZS SN, BHATEEHEIS, WRERIMEAET
SisNy 8%, (U FEIX AR R I Si JCE DI BL
TR N SN ETARAE He S I3/ R BN ATk X

TR B AR, WOKERZ B IR A AR T a5 (]
7a), Co/Cr M1 Se i VIHIABF I, bl BE BN ()4 AS , ¥
JEH WC RIRERT SisNy 2 1177 A= A2 I 173 250 SisNy Fvkr b
FHTWRZEBIREIE 7b), H5 WC BRI =k ik
FEY, 7E Co/Cr & 4EX I LA H . foKk WC-10Co-4Cr
RIZ BB BN RO WC A BRI 5 SiaN, A
RS RO 5 | AL o B BY N )ik T80 K 2
W AR LY e AR R, BRI R, 5 R 57 #ITK
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Specrtum 1

Specrtum 4
Specrtum 3

-—

Specrtum 2

NWC coating: Spectrum 1 C w <
Element /%  at% NWC coating: Spectrum 3
4 C 051 628 Element /% at%
o 0 1.03 952 C 101 1151
> Cr 079 223 Cr 227 594
‘B Co 221 552 Co 6.86 1587
g W 9545 7644 W 898 6667
= C Total 100.00 Total 100.00
- ' 2 w
Cr . W Cr Co G y
Co, CrCregW VoW cr - O “‘ \‘*‘ -
0o 2 4 6 g8 10 12 14 16 0 2 4 6 g§ 10 12 14 16
W .
NWC coating: Spectrum 2 d w NWC coating: Spectrum 4 f
Element /%  at% Element /%  at%
5 C 6.52 4541 C 578 4245
K - Cr 320 544
é\ Co 8.68 1231 Co 827 12.38
E W 81.58 37.10 W 8276 39.73
2 flotal L0000 Total 100.00
= |c C
Co W L
Crw| ¢r.. CoCo "W Cr_coCo}
T o
W EESGRY DR Lol ol LW,
0 2 4 6 8 10 12 14 16 0 2 4 6 8§ 10 12 14 16

Energy/keV

K s

Energy/keV

ANIF] WC KLEE WC-10Co-4Cr 1) IO AL 2R3 K %ot N AV B TR R 1 AT

Fig.5 Microstructures (a, b) and energy spectra results (c~f) of WC-10Co-4Cr coating: (a, ¢, d) NWC coating and (b, e, f) MWC coating

K6

rMolten partiicle

WC particle

T S /

7 phase Y P

x Flattén particle b0undeﬁy'
j -
Particle boundety,

Vo

100 nm 100 nm

Jit SRR T SURFAIL

Fig.6 Microscopic morphologies of flat particles: (a, ¢, ) NWC coating and (b, d) MWC coating
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¥ ecrtum 2
} :
-

+
Specrtum 1

_ - Specrtum 4
T +Specrtum3

B 7 =i AN WC KL WC-10Co-4Cr 32 1K BE IR 15 RERE o3 BT A7 &
Fig.7 Scratch and energy spectra analysis positions of WC-10Co-4Cr coatings at room temperature: (a, b) MWC coating

and (c, d) NWC coating

F5 E7HMEUENEENTER
Table 5 Analysis results of energy spectrum at the
corresponding positions in Fig.7 (at%)

MWC coating NWC coating
Elements
Spectrum 1 Spectrum 2 Spectrum 3 Spectrum 4
C 5.60 0.92 0 1.47
(6} 37.48 72.31 14.75 63.97
Si 0 20.60 0 23.65
Cr 3.03 0.71 8.16 1.33
Co 6.58 1.25 18.06 2.73
w 47.31 4.20 59.03 6.86

AHELTTH 402K WC-10Co-4Cr 432 LEAH [R5 A7 Hof (1 B8 i
BAR(E Tc), BEJRIRIH WC BN SR b . 2B IREE
THIAS H 3 B S () T B R GU( 7d),  BEIRIX S e /b, A
BHACRIRZ I . XU T WC L CoCr [Hl 5 A4 5
1, SRR CoCr X AP . AHGRKIR)Z M L4
{=1(1.30 GPa), FLERRIAG, WEHME. ol WL, oKk
JE R BERE TR Z R WC T FEURAT 5 SisN, )
PP A R T B AL I DA B R AR T R
K WC-10Co-4Cr )z R i TR AL 1 o

8 7R 200 C FAN[FFIFE WC-10Co-4Cr )2 B
IR TR 1 B S W /b . EDS BERESHT WOR(E 6), W&
JEH O Fre g L wmy, BLEH IR 2RI AR,
FLIRTIORIR 2 B Aot 82 DX 35 5 9% A DXl 4 7 B AN A
[F], TAEAKIRE 2 AN S RA7AE 2. K 8a,

8b k200 C K WC-10Co-4Cr 42 1 B IR TH TE 30
FHIE, MRZEBIRTHE, 30 XU R, EBRRH
R TITR X A7 A KRB I (] 8b)e M R B 6), BEIRIX
AMHE O &R, H Fe S L@lAHLT, $iH GCr15 B
BRIRI R TR, RAIRE .

W& IR BT, URIZRIREE NI, TS iR R
(RE RS, BEB XA AT AR AL, TR T BIPERLLE
AR AR T s NI WC WaCs FeyOs BRIR S
&R F . XU IR, WRE DAL S IR LU b
RS 20 5 R Rl v, AFLEES Jo 0 il RS T S 7 i
HOAT R B T A A A B T R, O ROK
WC-10Co-4Cr ¥ )2 BE R B I R LR 35

K 8c, 8d 45 HI T 44K WC-10Co-4Cr ¥RJZ4E 200 C
NEBUR I EIRIES . EIVEHRE T, WERm AL
Y (B 8e), 1 BSE R R, BERE
WC HFEURAH . Co/Cr A A ¥ 51 (K 8d). 43k 6
R, BEIRIX 1) Fe 5 &0 5 51 (24 at%), X ULHHZE 200
CIREZER T, WRIEXT GCr15 R4 T B (it s vk (%
PR 7.386x10° g/N-m. )22 1 B IR AN AUAE AR sl 2
BERY, 1 HAFAE Co/Cr T AL o [ 8d sofel 8 X B A 5
SRELGM AT Co/Cr FEARIBRA WIRRL, B AL 75 T [ ik
(R OINRIAKM, {ERREXIHEZN Fe )5, HOH
T . UL A8 K WC-10C0-4Cr ¥ 2 ) A8 4
b, ARG SR T VR JE I i R D, B SR
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K8 200 ‘C'F WC-10Co-4Cr ¥k B AR IE A i il 43 Hr
Fig.8 Tribological characteristics and EDS analysis positions of WC-10Co-4Cr coating at 200 ‘C: (a, b) MWC coating and (¢, d) NWC coating

=6 [E8 PN EMREESTER

Table 6 EDS analysis results at the corresponding positions

in Fig.8 (at%)
MWC coating NWC coating
Element
Spectrum 1 Spectrum 2  Spectrum 3 Spectrum 4
C 1.74 1.29 0 0
O 61.10 62.33 24.14 53.82
Cr 5.13 4.95 7.99 7.67
Fe 8.71 11.71 2.03 24.14
Co 6.64 4.16 18.29 3.73
w 15.07 14.11 47.56 7.92
Ni 1.61 1.45 0 2.72
LRI, BEARHL ARG B9 Tl PR AT
Hitro
3.3 ARERBUFEmEE

Kl 9 1278 WC-10Co-4Cr ¥t /Z1E 3.5 wit% NaCl %
B iU R TRAFAE ML FLIF LRG0, AR,
WC-10Co-4Cr ¥R )7 R 1MW AR 1, 55 AR kA J5TAH
Fefih, LLK Co AU A WC [RIAFAE LA 22 5 kA Ak
EREM. T WC R R AR, AR L R A
FF, JEoE A Co JF4h, WC 20t W R C % T
Co B &M, WC. W,C Hkr F 1 5 B & o

9a RGN K ER)Z TR ECE Wl TR, B AELEMIBL,
KIERHh Co MRS EFEFERT, WC B GVE A

\

- ‘ J
Sp:ecrtum ’
» ' {
\ |

L)

KO WIS 10 BARZE LR R Rt 43 b A
Fig.9 Microstructures and EDS analysis positions of the deposited
coating after corrosion: (a) NWC coating and (b) MWC coating

M T2 18- B Ob FITOKTR = A MU B I T ik
FL, BHIRRERAE T sl AR, CIES A se k£ by
75 Cr FE BB L, K O Hriw G AN 745, ZERk
A PESEA) 753 7 1K) EDS 434 A, “ Spectrum 2”7
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Table 7 EDS results at the corresponding positions in Fig.9 (at%)
Spectrum C (0] Na Cl Cr Co w

1 40.41 234 0 0 2.22 7.51 26.45
NWC

2 53.21 39.53 1.47 2.77 0 0.43 1.62

3 27.11 23.65 2.89 3.35 11.84 6.73 24.43
MWC

4 27.11 0 0 0 7.23 12.91 35.55

X R Na 5 Cl, UiVRIZALE 3.5%NaCl i &
AT IR AEROW P SE LY, Cot YRR INI IR
AN 05 A AR LA P, CAS IR N YT i ) 5 ok,
B R AL

I, ¥R N LB A nde s ph a4t 7o, Judt
SRR Z LB AR, Ho PR 1] 1 3
FGUT R A CRIBRION”, ARHE T A S R R N Y
BIE UK R H BT F R, WC BRI EE /)N,
CoCr M AT, BRAK T Co AR Blide =R, i 65 1ok
PERETE 4f

4

0

1) %53 TR 4 MoK WC-10Co-4Cr ¥ )2 H
WC BURLEBAR ST AL T AL AL &, 43T H WLC ¥R
WC kiR MAMEAKIE K n FHIEE LR . g9k
WC-10Co-4Cr ¥R )2 R 5 SR S, I AEAE Co/
Cr(W,C)y A, EL 5T 7 R8s, i miR 2w BAy
FURRAEH o

2) Hl Ak WC IRJEH 1Cr18NI9TI K4l i 42
= £ 1.30 GPa, 45N 59.6 MPa, L THCKIRE .

3) EE LA 200 CHE, 492K WC-10Co-4Cr 2 it
PR BRI REII THROKIRZ . R R AT 0.480~
0.797. =ik, FOKER)Z BT WC ST DI H| 5|
AL PRI AL DL B S 3R T 5 098 57 I3, oK WC ik
J2 B JFEURL I R AL BE B 200 CHYF, IOk WC R
JE R B, 9K WCIRJE N LIRS B =, I
IR AL &5 4

4) WC-10Co-4Cr RZ{EWW AT BRI dfh 2%
FEfko 7E 3.5%NaCl ¥ R 1Cr18NI9T (1 /& il FL A
612 mV 25 F-317~252 mV, 859 T FAR i ) .

2%
ARZE

it

STk
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Microstructure Evolution and Corrosion Wear Resistance
of Plasma Spraying WC-10Co-4Cr Coatings

Yuan Xiaojing, Zha Bailin, Chen Xiaohu, Yu Zhihang, Wang Xinjun, Yang Nengjun, Yao Chunjiang
(Rocket Military Engineering University, Xi’an 710025, China)

Abstract: In order to improve the corrosion and wear resistance of stainless steel surface, WC-10Co-4Cr coatings with two kinds of grain sizes
were prepared by plasma spraying. The microstructure and phase structure of the coatings were characterized by SEM, EDS and XRD. The effects
of grain size on the microstructure and friction properties of the coatings were studied. The result shows that they contain WC, W»C and W¢CocC;
in addition, the W/C (W, C) and W,(C, O) phases are also present in the coatings. In the micro coating, there is a classical structure of precipitated
W,C epitaxially grown along the surface of WC particles, while in the nano coating, the agglomerated particles contract along the boundary of the
flattened particles, thereby reducing vertical-through cracks in the flat particles. At different temperatures, the friction coefficient and wear rate of
the nano WC-10Co-4Cr coatings are better than those of micro-coatings. The wear mechanism of nano WC-10Co-4Cr coating at room temperature
is the plowing wear induced by the hard particles; at 200 °C, it is a combination of micro abrasive ploughing and adhesive wear. The
electrochemical characteristics in 3.5% NaCl solution show that the corrosion potential of the 1Cr18Ni9Ti substrate increases from —612 mV to
—317~-252 mV, which reduces the corrosion tendency.
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