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A Study on the Erosion-Resistant Cermet Film Coating using
the Detonation Spray Method
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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,
kinds of carbide cermet power

dual phase stainless steel and the plasma sprayed cermet coatings. The two
, WC+NiCr, CriC.+ 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 to be more effective than Cr.C.+NiCr cermet coating in abrasive erosion environment,

whereas the CriC.+NiCr cermet coatings are more effective in cavitation erosion environment.

(Received September 22, 2000)
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Table 2 Mechanical properties of substrate

Proof Strength|Tensile Strength| Elongation Hardness
(MPa) (MPa) (%) (Hv)
> 392 > 588 > 18 > 277

Table 3 Chemical compositions of spraying materials
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Table 4 Specimen designations and spraying conditions
for detonation spraying

2 o o

~N

AMEE R4 UAE A

S| por | propane oo R
mixing ratio| rate (mm)
W1 |WC-NiCrl 141 |481 /min N, 200 /min| 200

W2 [WO-NiCrl 1.4 1 |481 /min|No. 200 /min| 200 |
W3 |WC-NiCrl 141 |481 /min| N, 20¢/min| 200
€1 JCrCoNiCd 1401 (481 /min| N 200 /min| 200
€2 ICrCoNiCd 1.4 01 481 /min|No. 200 /min| 200
€3 CrCoNICH 1.4 01 148 1 /min N., DOI/mm; 200

Table 5 Specimen designations and spraying conditions
for plasma spraying

. Plasma . 1| Powder |Spraying
dSpgum;an Powder Golénl gas flow AI?X)e’e Vo(l\t;i)g,e feeding rate| distance
esignation OB (1 /min) (gr/min) | (mm)

- WC- - Ar 100 . . .

PW NichASl H, 8 400 | 57 60 75

Cr,Cy Ar 100 .
PC GE732 500 | 6% 42 62
NiCr H. 8
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Fig.1 Schematic of the corrosion test equipment
and specimen set up
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Fig. 2 Schematic of abrasive erosion test

Transducer
frequency:
20kHz

Test specimen

Vibratory horn distance:
amplitude: 0.5mm
50um

Test

specimen —_ —>

J-‘ v
Distilled [——
weter ST
temperature ngl&? £
22¢

Seawater

Fig. 3 Schematic of the vibratory cavitation
corrosion test according to ASTM-G32 and of
the modified test used in this study
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