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Design of Ceramic Coal Water Slurry Nozzle Based on Functionally Gradient
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Abstract: Analyzing on working conditions and wear mechanisms of coal water slurry ( CWS ) nozzles» a model for
designing ceramics CWS nozzle with functionally gradient is proposed. The finite element methodl FEM )is used to evaluatin g
the residual thermal stress of the ceramic nozzle with unilateral functionally gradient during the fabricating process. Result
showed that the residual thermal stress in gradient ceramic CWS nozzle could partially counteract the thermal stress of ceramic
nozzle in CWS burning process, and improve the thermal erosive wear resistance of ceramic nozzles.
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Fig.1 Schematic diagram of the working
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Fig. 2 Schematic diagram of CWS impacting nozzle
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Fig. 4 Thermal stress distribution of CWS ceramic nozzle
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Fig. 3 SEM micrographs of worn surfaces of ceramic nozzles
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Fig. 5 Design models of FGM ceramic CWS nozze
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Fig. 6 Tri-dimensional coordinates of nozzle
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Fig. 7 Residual thermal stress distribution

of ceramic nozzle
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Table 1 Physical properties of CWS ceramic nozzles
(W, Ti) c BB % % p/(g-om?) R (W-(mK)") LEWKFERHa/x10°K  BHEEE g/GPa HRL v
30 5.66 35.16 7.660 424.7 0.242
35 5.94 34.35 7.522 432.6 0.239
40 6.22 33.55 7.386 440.7 0.235
45 6.50 32.77 7.251 448.9 0.232
50 6.78 32 7.117 457.2 0.229
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