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on Evaluation of Bond Strength of Arc Thermal Metal
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Abstract

In this study, the bond strength of metal spraying system by surface treatment of concrete (waterproof/corrosion
method) in water treatment facilities was evaluated. The results showed that the system with Sa-P-R—(S)
(sanding—perviousness surface hardener—surface roughness agent-metal spraying-sealing) led to the desirable
performance. The bond strength, the coefficient of water permeability and air permeability were 3.7MPa, 0.68%10°
cm/sec, and 04510 '° em?, respectively. In scanning electron microscope analysis, the microstructure of specimen
coated with perviousness surface hardener was much denser than that without it. Therefore, the specimen coated
with sanding-perviousness surface hardener—surface roughness agent—metal spraying—sealing had the best bond
performance and was the most suitable system to concrete surface in water treatment facilities.

Keywords : ozone, water permeability, air permeability, adhesion property, metal spray system, advanced water treatment
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Figure 1. Formation Mechanism of Hydroxyl Radical
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Table 1. Experimental factor & measure catalog

Experimental factor Amount Measure catalog

Perviousness
Surface
Hardener
Epoxy
Surface
Hardener

Grinding

Bond Strength

Concrete
Surface
treatment
method

perviousness
Surface
Hardener
Epoxy
Surface
Hardener

Water Permeability

Air
Permeability

Metal Sealing
Spraying

film

Polishing

Concrete Strength : 21MPa
Coating Thickness : 200(um)
Metal Spraying Material : SUS316L

Common
List
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Table 2. Mixing design of concrete
! f 3
WC S Unit weight (kg/m°)
0 0 Water Cement Sand Gravel Adixture
60 534 173 294 969 856 0.05
Table 3. Property of surface hardner
Type Principal Density(g/m?) Usage(g/m?)
Perviousness
Surface Silicate 1.10 500-700
Hardener
Epoxy
Surface Epoxy resin 1.30 110
Hardener
Surface
Roughness Epoxy, Silica - 50
Agent
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Table 4. Outline of specimens

Surface Treatment

Spedmen Gr Sa P E R (P) S
Plian(concrete) - - - - - _ _
Gr-R [ ) - - - o - _
Gr-P-(S) [ - () - - - °
Gr-E-R [ ] - - [ Y _ _
Gr-E-R-(S) ([ - - [ (] - (]
Gr-P-R [ ] - o - o - -
Gr-P-R-(S) [ - (] - (] - (]
Sa-R - o - - Y - _
Sa-P-(S) - () (] - - - Y
Sa-E-R - ° - e o - _
Sa-E-R—(S) - [ - [ (] - (]
Sa-P-R - e o - [ ] - -
Sa-P-R-(S) - [ (] - (] - (]
Sa-P-R-(P) - [ (] - (] [ -
Sa-P-R-(P)-(S) - o (] - (] [ ([}

Gr : Grinding, Sa : Sand blast, P : Perviousness Surface Hardener,
E @ Epoxy Surface Hardener, R : Surface Roughness Aagent,
(P) : Polishing, (S) : Sealing
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Figure 5. Outline of bond strength experiment
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Table 5. Results of Bond strength
) Bond Strength (MPa) Standard Coefficient
Spedimen 1 2 3 4 5 6 7 8 9 average Deviation of Variation
Gr-R 2.09 1.97 2.39 1.93 1.70 242 1.1 1.98 225 1.98 0.40 0.20
Gr-P-(S) 254 220 193 233 2.20 1.03 246 3.01 277 227 0.57 0.25
Gr-E-R 2.71 261 2.75 253 2.63 2.73 243 1.90 259 254 0.26 0.10
Gr-E-R-(S) 2.65 299 2.70 249 291 2.79 257 2.78 2.82 2.74 0.16 0.06
Gr-P-R 2.05 2.36 250 214 252 297 2.87 2.71 290 261 0.27 0.1
Gr-P-R-(9) 3.06 3.09 3.08 297 2.86 2.95 3.12 3.03 3.01 3.02 0.08 0.03
Sa-R 2.09 1.97 2.38 1.93 1.70 2.63 1.11 1.98 225 2.00 0.43 0.22
Sa-P—(S) 246 252 3.00 244 254 252 223 204 293 252 0.30 0.12
Sa-E-R 2.37 264 287 2.4 294 257 2.59 2.9 240 264 0.24 0.09
Sa-E-R-(S) 1.49 264 2.9 3.12 297 317 2.69 284 3.00 277 0.51 0.19
Sa-P-R 357 356 3.07 1.72 329 1.43 2.79 301 314 2.87 0.78 0.27
Sa-P-R-(9) 412 4.09 4.02 2.08 3.85 1.88 395 399 415 357 0.91 0.25
Sa-P-R-(P) 3.33 322 247 3.49 345 351 3.19 1.63 297 3.03 0.62 0.20
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