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Erosion of Ceramic Particle Composite Products for Pipe Transportation

Yoshiyasu MORITA, Hisakazu KAWASHIMA and Manabu SEGUCHI

Synopsis :

The erosion of the metal-ceramic particles dispersion composite materials was experimented for the pur-
pose of improving the erosion resistance of the elbow for the transportation line of solid particles. The
composite flat plates were made by casting method adding the alumina particles of 3 mm diameter into each

matrix.
were investigated.
average value of the matrix only.
elbow was confirmed.

The effects of the impingement particle and the impingement angle on the erosion of the composite
It was made clear that the erosion ratio of the composite was decreased to a half of the
Then, the improvement of the erosion resistance of the trial composite

Key words : composite material ; ceramics ; erosion ; maintenance ; mechanical testing ; wear.
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Fig. 1. Test apparatus for flat plate specimens.
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Fig. 2. Test method for elbow specimens.
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Fig. 3. Elbow specimen.

Table 1. Chemical composition and Vickers hardness of materials.
] Chemical composition (wt%) Viekers hardness
Materials (HV)
C Si Mn P S Ni Cr Mo Fe Al,O3 Si0y
A 0.21 0.45 0.51 0.02 0.02 — — — Bal. — — 182
Matrix B 2.80 2.57 0.71 0.02 0.02 — — — Bal. — — 261
C 3.21 1.21 0.69 0.01 0.01 1.03 26.23 0.49 Bal - — 591
Particle — - — — — — — — — 91 7 970
Table 2. Experimental condition and properties of impingement particles.
Material Vickers hardness (HV) Median particle diameter (um) Fed weight® (g/min)
a Silica sand 1100 0.65 660
b Sintered steel grit 842 0.20 630
c Steel grit 790 0.30 1700
% Air pressure : 0.294 MPa

Nozzle diameter : 7 mm
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Fig. 4. Eroded weight of the matrix A and its
composite by silica sand.
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Fig. 5. Eroded weight of the matrix A and its
composite by sintered steel grit.
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Fig. 6. Eroded weight of the matrix A and its
composite by steel grit.
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Fig. 8. Effect of target materials on erosion by
silica sand.
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Table 3. Charpy test results.
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Fig. 10. Effect of target materials on erosion by
steel grit.
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