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Blast Erosion Properties of Erosion-resistant Thermally Sprayed Coating

Keiji SONOYA

Synopsis : Blast erosion properties of Plasma sprayed coating, Arc sprayed coatingand PTA layer were assessed by using four kinds of erosion-resistant

spraying particles. The results obtained are follows.

(1) Blast erosion property of Plasma sprayed coating is worse than that of SS400 base metal.
(2) Ripple pattern is formed on the eroded area of the surfaces of SS400 base metal and PTA layer. On the other hand, thin sheets are
piled up on the eroded area of the surfaces of Plasma and Arc sprayed coating.

(3) The wear mechanism of erosion of PTA layer is thought to be scratch erosion by shear stress of erodent. On the other hand, the

mechanism of erosion of Plasma sprayed coating, in which porosities and microcracks are, is thought to be the separation and omission of

thin sheets.
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Table 1. Combinations of powders and processes used.

Powder Process
A SS400 (Base metal) _
B 75%Cr,C,-25%NiCr APS

(o} Fe-28%Cr-4%B-2%Si-2%Mn AS

D C0-30%Cr-5%W-1%C PTA

(Note) APS : Atmospheric Plasma Spraying
AS : Arc Spraying
PTA : Plasma transfer Arc Surface Treatment
% :mass%
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Table 2. Plasma spraying conditions.

Chemical .
composition (mass%) 75%Cr,C.-25%NiCr
of powder
Grain size of 15 ~ 35
powder (. m)
Ar : 0.4MPa,1800 th
Plasma gas
H,:0.4MPa, 200 'h
Plasma current (A) 550
Voltage (V) 60
Spray distance
(mm) 120
Powder feeder rate 40
(g/min.)

Table 3. Arc spraying conditions.

Chemical
composition (mass%) | Fe-28%Cr-4%B-2%Si-2%Mn
of wire
Diameter of wire 1.6
(mm) ’

Arc current (A) 150
Voltage (V) 30
Spray distance

(mm) 150
Pressure air 0.4MPa, 180 me/h

Table 4. PTA overlaying conditions.

Chemical

composition (mass%)| C0-30%Cr-5%W-1%C
of powder

Grain size of 15 ~ 35
powder ( . m)

Plasma gas Ar:0.4MPa 140 /h
Powder feeder gas Ar:0.4MPa 140 1/h

Shield gas (Vol%) Ar+7%H, : 0.4MPa, 420 I/h

Oscilate (cycles/min.) 60
Traverse speed

(mm/min.) 100
Arc current (A) 130
Voltage (V) 22
Arc length (mm) 8
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Fig. 1. Microstructures of SS400 base metal, Plasma sprayed coating, Arc sprayed coating and PTA layer.
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Fig. 2. Outview of blast erosion tester.
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Fig. 3. The relation between impingement angle of erodent
and wear wastage for SS400 base metal and three
thermally sprayed coatings.
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Fig. 4. SEM photographs on the surface of eroded areas for SS400 base metal, Plasma sprayed coating, Arc sprayed coating and
PTA layer (Impact angle: 30 degrees).
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Fig. 5. SEM photographs on the surface of eroded areas for SS400 base metal, Plasma sprayed coating, Arc sprayed coating and
PTA layer (Impact angle: 90 degrees).
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Fig. 6. Microstructures of eroded areas for SS400 base metal, Plasma sprayed coating, Arc sprayed coating and PTA layer (Impact
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