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Several technologies are employed to protect substrates from corrosion and erosion damage. In particular, arc ther-
mal spray coating technology is widely used as anti-corrosive technology for steel and concrete structures and is
applied to offshore plants and petrochemical and drilling facilities. In this investigation, solid particle impingement
erosion experiments were performed on an arc thermal spraying-coated specimen using 85% Al-14% Zn—1% Zr
wire rod in KR-RA steel. This study investigated the effect of fluorosilicone sealing on the erosion resistance char-
acteristics of the thermal spray coating layer. The erosion rates of the thermal spray-coated and sealed specimens
were 4.1x10™ and 8.5x10, respectively. At the beginning of the experiment, the fluorosilicone sealant was almost
destroyed by the impact of the solid particles. The destruction time for the coating layer was 10 minutes for the ther-
mal spray-coated specimen and 13 minutes for the sealed specimens, indicating that the sealed specimens had bet-
ter erosion resistance characteristics to solid particle impingement.
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EFFECT OF SEALING TREATMENT ON SOLID PARTICLE IMPINGEMENT EROSION OF AL-ZN-ZR THERMAL SPRAY COATING

LAYER

Table 1. Chemical composition(wt%) and mechanical properties of KR-RA steel

. Tensile Yield .
C Si Mn P S Fe strength strength Elongation
0.1617 0.013 0.659 0.0146 0.0076 Bal 463 MPa 312 MPa 23%

Table 2. Thermal spray coating conditions

Equipment

KMS-300 Arc spray machine

Coating material

85%Al1-14%Zn—1%Zr

Sealing material Fluorosilicone
Spray traveling speed 10 cm/s
Air pressure 5~6 bar
Wire traveling speed 12 m/min
Sealing method painting with brush
Drying Spray coating Room temperature
method Sealer coating Heating

Nozzle
(D = 3.4 mm)

Mixing
chamber

~

Erodent
Supplier

(Si0y)

| Air
\ compressor

Fig. 1. Schematic diagram of solid particle impingement
erosion apparatus
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Table 3. Solid particle impingement erosion(SPIE) test
conditions

Solid particle Silica sand (SiO,)

Solid particle size 50 um
Impingement angle 90°

Impact velocity 30 m/s

Solid particle feed rate 2.0 g/min
Test time 3,6,9, 12 min
Test temperature 25°C
Nozzle to sample distance 10 mm

Fig. 2. Morphology of SiO, solid particles
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(a) 85Al1-14Zn-1Zr
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(b) 85Al-14Zn-1Zr + sealing
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Fig. 4. Weight loss and erosion rate of 85A1-14Zn-1Zr and
85AI1-14Zn-1Zr + sealing specimens with SPIE experiment
time
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LAYER

(a) 85Al1 - 14Zn - 1Zr
Before test 3 min 6 min 9 min 10 min

(b) 85Al1 - 14Zn - 1Zr + sealing
Before test 3 min 6 min 9 min 12 min

Fig. 5. Appearance of specimens after SPIE test
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(a) Surface roughness after SPIE

(a) 85Al1 - 14Zn - 1Zr
Before test 3 min 6 min 9 min

13.66 pm

(b) 85Al1 - 14Zn - 1Zr + sealing
Before test 3 min 6 min 9 min

11.34 ym

(b) Surface roughness histogram after SPIE
Fig. 6. Surface roughness of 85A1-14Zn-1Zr and 85A1-14Zn-1Zr + sealing specimens after SPIE
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Fig. 7. Schematic diagram of fractrure mechanism for thermal spray coating and sealing during solid particle impingement

erosion
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(a) 85Al-14Zn-Zr (b) 85Al-14Zn-Zr + sealing

~ - . LP >

Before
test

3 min

6 min

9 min

12 min

Fig. 8. Surface morphologies of 85Al-14Zn-1Zr and 85Al-14Zn-1Zr + sealing specimens after solid particle impingement
erosion
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500 pm
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fracture

(a) Cross-sectional morphologies
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(b) Thermal spray coating reduction

Fig. 9. Cross-sectional morphologies of 85A1-14Zn-1Zr and
85A1-14Zn-1Zr + sealing specimens after solid particle
impingement erosion
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