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Anti-Corrosion Characteristics of WC-based Alloy
Coatings Fabricated by HVOF Process
- Polarization Characteristics in Alkaline Solution -
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Tae-Yong Kim*, Yeong-Sik Kim**t and Jae-Dong Kim***
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Abstract: The purpose of this paper is to investigate polarization characteristics of WC-based alloy
coatings in alkaline solution. The coatings were fabricated with WC-CrC-Ni, WC-Co-Cr and WC-Co

composite powders by HVOF process. Corrosion tests of coatings and substrate were carried out using

potentiostat/galvanostat at solution with pH 8 and pH 13. Corrosion potential(Ecorr) and corrosion

current density(Icorr) could be studied from polarization curve, and corrosion behavior was analyzed by

SEM and EDS. WC-Co-Cr coating and WC-CrC-Ni coating showed more favorable anti-corrosion

characteristics than WC-Co coating and substrate at solution with pH 8 and pH 13.

Key Words : High Velocity Oxygen Fuel(HVOF), WC-based Alloy Coating, Polarization Curve, Corrosion

Potential, Corrosion Current Density
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Table 1 Chemical compositions of WC Alloy powder used(wt%)

Powder

Powder size(im) C Cr Ni Co (0] Fe W
WC-CrC-Ni 15~45 7.3 21 8 - 0.2 0.3 Bal.
WC-Co-Cr 15~45 6 5 - 11 0.2 0.3 Bal.
WC-Co 15~45 5.8 - - 13.5 - 0.2 Bal.
5% Sdo 2t EFNaOH)E AH8-3+4, pH
Table 2 Spray condition of HVOF process 82l ok zhe] e} pH 1390 gzl FAFA S
Fuel rate (gph) 6.5 28 AT. FAANE F O vAFEt 4"
Oxygen gas flow (scth) 2080 = SEM3t EDSE 53 243ttt
Carrier gas flow (scth) 23 3. Zn o
Spray distance (mm) 380
WFeN A RAAANE SA AR FEE
2l do] ol WC-CrC-Ni B ZFo] 718 45 o] Zolzx BAs A td Astdo] wat g
& HASHL dehhE AT BT, W S, Aol ess Wl 2419
B ATE WoA @3 2RI WA 5 = we e /WY w3 WIYolAe] RAR
ol B3 AO A, HVOF &A1l o8l WCA  gusi Rao] doju o ZEZd s2= 7
Tw ZRTS A £5 A9e B3 €2 Fo ¢S yEhn, AR Fol BLFEE 27
g E97IstelA e WA EL 9 BAASTE 24 RAxmsl magE 2S 9udt)h Table 3&
st el WA g 285
212 9 (Ecorn)$F F-A A 7 E(lcorn) S HHERI
2. Al Aolth, AR FAME AvRY opikAel
pH 8olAET} ZF4tde] pH 1304 2] F-4 27 o]
2 AFeA AHEE &AMEE WC-CCNi, B 7F587] Wil pH 1394 2917}
WC-Co-Cr B WC-Co 3FFEX Zt I®AFES  pH 8olA 9 FAH9RG o WA Yelhdt pH

3}8hd =4S Table 13 2t}
$S400%1 71A| Aol JP-5000S AH8-3te] Table 2%}
2e 2oz wCA e ZHIFTS AFEAH
AE+ Kerosenes AME3IH O™, carrier gasZ&
HALE ARSI B fFESAY RS
Ast7] flsf Al wwdel A" GHE Y

AFESEA T B A H2 GamryAFS] CMS 100
AFE31] scan rate 1mV/secZ A9 52
< AAEIGET. VERSe EUlEdEAS
(saturated calomel electrode : SCE), RZH =&
UE B4 5S A8 Ath V“’ﬂ/‘i 713 W
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A 3% ot A

duk TxE7

¢

mlo}mL

&
&

o

gol-lE=  WC-Co-Cr FEZo], pH 13AE
WC-CrC-Ni Z®Z9| Fkol 7]—o »;;—3 BAHE

Jepa ok ol @

o el

ZIAIs x| Mg HMez, 2014 12¢€ 41



HVOF Aol Qs MEE wCH &= ZES2 SASH)

WC-Co-Cr Z¥ S WC-CrC-Ni ZH3F°] WC-Co Table 3 Inflection point of Ecorr and Icorr from
FESI X ARG FJHoE FL2 FHAH9 polarization curves in various condition
o W& FARFEES vehla glol 2714 Test condition ~pH  Ecorr(V)  Icorr(A/em’)
a7t o ¥Ed Zlo® dekEth mik F2 o] "
AAHo] W ge Ao THE e =Sof substrate -0.566 54229 x 10
H3 o @ RAARYUEE Jgh)1 gonz WC-CrC-Ni 5 -0.366 3.282 x 10-7
AAoR o ¢4 PHEAE VS & F WC-Co-Cr 0359 1.150x 10°
AT} EZ WC-Co-Cr Z®ZF WC-CrC-Ni TH WC-Co 0900 4252 x10-7
& Al ARHE Fd= wisstel pH 82 substrate -0.824 1496 x 107
S A Y BAEL S A FAL Aoz F ———— 5
ST W Ao A Mz o] A WC-CrC-Ni 3 -0.776 6.209 x 10
99} BAAEdTE WC-Co ZEZRT ¢ ZFe WC-Co-Cr -0.840 6.157 x 10
& YERIATE 9.0 x 10" Alem® F-ol A F-2) A WC-Co -1.03 2.896 x 10°
A FAAREEYE 9AHE Aol dojuA
Hok Bk obye} 8.0x 107 Alem’ Bl B e
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Fig. 2 Polarization curves of WC-based alloy
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Fig. 4 Microcrack and pore in WC-CrC-Ni coating
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