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Wall thinning can be classified into three types: flow-accelerated corrosion, cavitation erosion and solid
particle erosion. This article presents a study of solid particle erosion, which frequently causes damages
to power plants’ pipe system. Unlike previous studies, this study uses a mechanism to make solid particles
in a fluid flow collide with pipe materials in underwater condition. Experiment is conducted in three cases
of velocity according to solid-water ratio using the three types of the materials of A106B, SS400, and
A6061. The experiments were performed for 30 days, and the surface morphology and hardness of the
materials were examined for every 7 days. Based on the velocity change of the solid particles in a fluid
flow, the surface changes, the change in the amount of erosion, the erosion rate and the variation in the
hardness of carbon steel and aluminum family pipe materials can all be determined. In addition, factor-
based erosion rates are verified and a wall-thinning relation function is suggested for the pipe materials

Keywords : solid particle erosion, loss of pipe material, wall thinning, solid-water ratio, particle content,
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A STUDY OF DAMAGE ON THE PIPE FLOW MATERIALS CAUSED BY SOLID PARTICLE EROSION
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1. Particle feeder system

2. Blasting nozzle
3. Main frame
4. Experiment part
5. Water tank

6. Pump console system
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Experimental conditions according to the velocity
of water and particle flux

Water flux, Qw | Particle flux, Qs Qs/Qwa Velocity, v Impulse
[ke/s] [kg/s] [x10°] [m/s] | [x106 kgem/s*
0.179 0.0000119 6.65 8.89 105
0.179 0.0000119 6.65 9.72 115
0.208 0.0000147 707 11.26 165
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Fig. 3. Erosion effects of metal surface by solid particle impingement: (a) Optical microscope image of solid particle (b) Position
of velocity measurement (c) Numerical analysis for optimal contact area.
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