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A Study on the Erosion-Resistant Cermet Film Coating using
the Detonation Spray Method

Hyun Guen Kim*, In Chul Nam*, and Jea Wan Oh** and Young Sik Kim *

* Division of Mechanical & Materials Engineering, Korea Maritime University, Pusan 606-791, Korea
** SamgongCo. (Ltd), Pusan 604-030

Abstract

The properties of the detonation sprayed cermet coating are investigated through the mechanical,
corrosion and erosion test. The test results are also compared with the properties of the substrate
materials, STS 329J1, dual phase stainless steel and the plasma sprayed cermet coatings. The two
kinds of carbide cermet power, WC+NiCr, Cr;C:+ NiCr were used in this experiment.

The experimental results showed that the anti-corrosive and anti-erosive properties of the detonation
sprayed cermet coatings are superior to the plasma sprayed cermet coatings. The WC+ NiCr cermet
coating appears Lo be more effective than CryCy+ NiCr cermet coating in abrasive erosion environment,
whereas the CryC,+NiCr cermet coatings are more cffective in cavitation erosion environment,
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Table 1 Chemical compositions of substrate

(wt%)
C | S (Mn] P 8 (Cr(Ni Mo|lCulN/|Al|Fe
245 WhH (1O 05 1008
(0.031.00{1.00{0.04]0.03 - E
3 ! 00 0 ~B.0~5b5 120 ~1.00~0,15 R

Table 2 Mechanical properties of substrate

Proof Strength|Tensile Strength) Elongation Hardness
(MPa) (MPa) %) (Hv)
7 392 > 588 718 Y20

Table 3 Chemical compositions of spraying materials

(wt%)
o Lot Nl re | w Normal partl(,le_l— ()
size
WwC 4541 5um
5e ) 65 i)
i [POOPEROK 0 | s+ 15m | 27T
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9.5170.5| : - - 890
Nigr [ 72709 20 | (325mesh+ 11am)|

22 EAF AMEE 2 MXe| TN

B AgoMe BAb dA LAFER
oM A8l ALO, #46 Blo® Hha
3, g 2Ag A Y7 o] EHEE AAI
A3 ol Eg~H (air blasting) 2 A4 3Fiv}

THEAEA 2 e A5 ¢ A28 (CDS
continuous detonation system)& AM&3t%it,
CDS Al =8l& n&2H Y (HVOF) $AHE /M#3% ¢
A AF2 %"‘Hlx\l-:/ﬁ aet dartad gk

S o]gd, o] Fauhgd egx A7) Felufx e}
TEAUAE o] &M FANEE BEstn B89
YAE 2aHo g 7HEAA A2 Fydte &AM
AT,

2 A¥oMe 4R A4
Atgetgl e e e A
A¢ AgeuE, ER7IH 9

T2g EYAE
& olgae. £
%%, 22 714

Journal of KWS, Vol. 19, No. 1. February, 2001



EREA o Rl 2R Al At 3Rl B A

97

e 48 sln Al FoAd A 2A 94
S v SAAHE HEAA, WCAY CrC. A
ol A= 3l A4zt 37kx) 224 2% 6719 A @9
S AFstdoh. a8jn ol g Lurgal e gekS
71€9] EekzubgAtd gt viwalyl 8 53 A
855 olg3sto FatzrhgAl AlEAE A AstH ot

Table 4, 5% 212t ZHgAF AlEAT HlmAQl &
dhz2otEAL AlgHel did SAkEA S el Zolrt
RE 249 AEHULS 80me HHEAZ §AlEA
S R0 =0

Table 4 Specimen designations and spraying conditions
for detonation spraying

Oxy | Cleaning gas | Spraying
Propan fmuizteg & itsflow | distance
mixing ratio 8 rate {mm)

Specimen

designation Powder

W1 (WO-NiCx| 1.4+ 1 |48 { /min|Ne 20! /fmin| 200
W2 (WO-NICr| 1.4 0 |

48 1 /min [N, 201 /min| 200
W3 [WC-NiCr| 1.4

B 48 1 /min | No, 20 1 /min | 200

481 /mip_ N, 201 /min | 200 |

.

1
] .
) Cl  [CrCyNiCr 1.4 11 1481 /min{Ne. 20 L /min| 200
1
1

C2  [CrCoNiCH 1.4 _
03  [OrCeNICH 1.4 01 481 /min (Na 201 /min| 200

Table 5 Specimen designations and spraying conditions
for plasma spraying

. Plasma Powder |Sprayi
d‘zgfm;gnn Powder| rgﬁ%rél gas flow AI'I(]EI)BI’G Vo(l%ge feeding rate distang
signatio (! /min) (gr/min) | (om)

W(- Ar 100 .
PW NiCr GE731 H, 8 400 | 57 60 75
Cr,Co Ar 100|
PC GE732, 500 | 68 42 62
NiCr H, 8
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Fig. 9 Result of cavitation erosion test
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