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Laboratory Evaluation of CryC,-NiCr Spray Coatings for
Water Wall tubes of Coal Firing Boiler.
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Long-term stability operation is requested in the boiler for thermal power generation. Recently, thinning in the
tube of heat exchanger due to the grooving corrosion has been actualized in the pulverized coal combustion boiler,

Corrosion damage with the grooving corrosion was detected in the burner zone and nearby area with high
thermal load as a consequence of cyclic thermal stress (localized tube surface temperature fluctuation on account
of slag detachment and tube surface temperature fluctuation induced by wall blower operation and other causes)
on the furnace side of the tube wall in an atmosphere containing H,, H,S, and O,, which leads to cracking of the
corrosion product layer. Thermal spray coatings applied to the surface of boiler components such as heat
exchanger tubes are effective as the countermeasure. In this paper, the CryC,-NiCr spray coating was performed
by the high-velocity oxygen fuel spraying (HVOF) and the atmospheric plasma spraying (APS) . The
characteristics of the spray coatings were evaluated by adhesive strength, high temperature hardness, and the
abrasive wheel wear test, the high temperature erosion test, and the high temperature corrosion test, etc. The
evaluation results proposed the method of evaluating the spray coatings to apply to the coal fired boiler in the
laboratory.

Key words : high temperature corrosion, pulverized coal firing boiler, water wall tube, wall blower, grooving
corrosion, sulfidation, erosion, thermal spray coating, atmospheric plasma spraying, high velocity oxygen fuel

spraying
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FUJIMI . Fig.l Schematic diagram of tensile adhesive strength

INCORPORATED 75Cr;C,~25(80Ni20Cr) 23.5

test for thermal sprayed coatings.
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Fig.2 Schematic diagram of shear stress loading test of
thermal sprayed coatings.

Thermal spraying gun
HVOF (DJ1000) @ 27mm
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Table 2 Erosion test condition.

HVOF(DJ1000)

Test element T:zigga%‘;e
Testing system DJ1000
Spray distance 300mm
Specimen size ®27mm X 75mm
Specimen angle 90 degree

( Wﬁfg zslrrflina) Wik, S
Amount of blast 0.75~0.83g/s
Traverse speed 20mm/s

Number of cycles 3

bR BB

HVOF(DJ2700) APS (TPA1500)

(d) ()

Fig.,5 Cross-sectional microstructure of sprayed coating of Cr;C,~NiCr.
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(a) HVOF coating by DJ1000 ; Spray distance : 250 mm (b)
HVOF coating by DJ2700 ; Spray distance : 250 mm (c) APS
coating by TPA1500 ; Spray distance : 150 mm (d) HVOF coating
by DJ2700 ; Spray distance : 350 mm and (e) APS coating by
TPA1500 ; Spray distance: 250 mm.
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(a)
Fig.6 EPMA elemental mapping. (a) HVOF coating by DJ2700 and (b) APS coating by TPA1500.
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Fig.7 Porosity of thermal sprayed coatings.
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Fig.8 Relationship between hot Vickers hardness and
temperature in thermal sprayed coatings.
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. Fig.9 Influence of spray distance on tensile adhesion strength.
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Fig.10 Shearing adhesion strength of coatings prepared by
HVOF and APS spraying.
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Fig.11 Receptivity to crack of thermal sprayed coatings after heat cycle test.
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Fig.12 Weight loss after in abrasive wheel wear test for sprayed

coatings prepared by HVOF and APS.
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Fig. 13 Weight loss after high temperature erosion test for
sprayed coatings prepared by HVOF and APS.
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Fig.14 Cross-sectional microstructures of sulfidized STBA21S
(a) without and (b) with sprayed coating of Cr,C,-
NiCr.
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