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Selection of the Protective Coating Material for Blades of
a Booster Fan in Desulfurization Plant
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ABSTRACT : This study investigated the coating failure of the blades of booster fans for the 200
MW flue gas desulfurization plant. Although the arc sprayed SM8222 have been tried as blade
coating materials aimed to apply as alternatives of Metcoloy®2 due to better corrosion—erosion
resistance but it is failed. Bond strength tests and practical field experiences have demonstrated
high velocity oxy—fuel (HVOF) coating method with Diamalloy 3004 as an alternative to Metcoloy®

2 arc spray.
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Table 1 Specification of booster fans
. Yeosu
Power plant Dangjin #1,2 Seocheon #1,2 Ulsan #1,2
#1 #2
Motor[kW] 2,300 1600 900 1,500 2,300
Capacity
Fan[m®/min] 18,543 10,276 10,122 18,740 29,770
Type Axial Flow Centrifugal Centrifugal Axial Flow Axial Flow
Method of Impeller Control - Backward Backward Adjustable Pitch | Adjustable Pitch
Impeller Tip Diameter[mm] 3,043 2,720 2,330 2,230 2,995
Impeller Tip Speed[m/min] 8,528 7,605 6,516 138 140
Blade Thickness[mm] 50 12 9 37 37
Blade Material GCD40 HT60 HT60 RR50 RR50
Number Of Blades 18 16 " 19 25
Inlet/Qutlet Temp.[C] 117/120.7 148/156.5 165/171.1 160/163 160/163
In/Discharge Pressure [mmH20] —5.3/286.6 —28/530 —28.3/356.3 —81/359.1 —78.7/361.4
Fan Speed[rpm] 890 890 890 1190 890
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Fig. 1 Part of broken blade.
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Table 2 Characteristic of coating method
Flame Spray Flame 3,000C O2, Acetylene 150 4~6 4~9
Arc Spray Electricity 6,000C Air 180 7~8 3~5
Plasma Spray Electricity 10,000C Ar, Hz, He, N» 300~400 5~7 1~3
HVOF Flame 2,000T 02, Kerosene 1,200~2,100 10 1015t
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(b) coating failure at
tailing edge
Fig. 2 Arc sprayed SM8222 coating failures
(after 17months); coating failure at root.

(a) part

Fig. 3 blade of arc sprayed SM8222. (after 17months)
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Table 3 Characteristic of coating material (SM8222, Diamalloy 3007, 3004) per each method

Classification SM 8222 Diamalloy 3007 Diamalloy 3004
Coating method Arc spray HVOF HVOF
Main chemical composition [%] Fe_28Cr, 5C, 1Mn CraC2_20Ni, 20Cr CraC2_20Ni, 20Cr
Micro hardness[Hv] 484 ~ 513 832 595
Tensile bond strength[MPa] 65 90 83
Coating weight [kg/m* - 0.1 mm] 0.68 0.68 0.64

Table 4 Test results per each coating method and material

. ) Specimen Bond strength Hardness
Coating Material - -

Coating method Thickness [mm) (MPa) (Hv)

SM 8222 Arc spray 0.80 21.87 751

Diamalloy 0.25 36.24 195
3007 0.40 33.58

HVOF

Diamalloy 0.25 36.06 754

3004 0.40 37.57
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Fig. 4 New blades after 200 h operation.
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