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[ Abstract ]
strength test and wear resistance test, the process parameters of plasma sprayed nanostructured Al,0,-13% TiO, ( AT13) -

By means of quantitative image analysis, microhardness test, indentation fracture test, adhesion

based ceramic coatings were optimized by orthogonal design experiments. The relationships of process parameters, micro-
structure and mechanical properties were analyzed and further more, a method for establishment of process maps was

presented, and the corresponding three-dimensional maps were established. And the range of the optimal process param-

eters can be easily predicted by these process maps.
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Table 1 Process parameters table of plasma spraying
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Figure 1 SEM micrograph and X-ray diffraction

patterns of nanostructured powders
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Figure 2 SEM micrograph and X-ray diffraction patterns of coatings
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Table 2 Microstructure and mechanical properties

of coatings prayed under different processes

T oz PRI B wamT sam
2 W WE K % HY, , /mm~'  JBE/MPa f&/mg
1 1 1 1 5.25 884.3 6.45 24.72 10.63
2 1 2 2 6.71 996.3 6.49 19.83 9.73
3 1 3 3 6.66 1020.05 8.85 26.58 10.77
4 2 1 2 8.12 1044.85 16.13  21.83 10.07
5 2 2 3 5.87 1051.9 8.85 25.57 8.71
6 2 3 1 5.40 985.3 9.43 17.71 7.47
7 3 1 3 4.15 1025.85 10.20  28.43 10.77
8§ 3 2 1 6.26 1004.15 7.87 25.23 8.3
9 3 3 2 8.02 1061.85 12.35 18.83 8.8
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Figure 3 Process maps of microstructure/ mechanical properties, sprayed power and primary gas flow rate
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Table 3 Range of parameters with best properties
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