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Optimization of supersonic plasma sprayed Al,0;-40%TiO,

coatings by response surface methodology
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Abstract: To reduce Al,0,-40%TiO,( AT40) coating porosity, an optimization experiment was designed to
get the optimal performance of supersonic sprayed AT40 coating. Response surface methodology ( RSM) based
on Box-Behnken design (BBD) has been used in this experimental design. Input factors were designed with
four representative spraying parameters: powder feed rate, spraying power, argon flow rate and hydrogen flow
rate. Porosity of AT40 coating, as the only measured response, was applied to estimate the influence of
spraying process on the coating performance. Results indicate that the porosity is the most sensitive to change
argon flow rate, followed by hydrogen flow rate, spraying power and powder feed rate. Optimum Spraying
parameters were powder feed rate 30 g/min, spraying power 51.4 kW, argon flow rate 3.0 m’/h and hydrogen
flow rate 0.45 m’/h, under which the average porosity was 2.72%.
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2 35.00 48.00 3.00 045 528 522 0.056 0.728
3 2500 58.00 3.00 0.45 521 5.26 -0.050 -0.699
4 3500 58.00 3.00 0.45 422 4.14 0.078 1.088
5 30.00 53.00 2.80 0.40 4.92 5.00 -0.082 -1.055
6 30.00 53.00 3.20 0.40 5.00 5.09 -0.090 -1.153
7 30.00 53.00 2.80 0.50 4.85 4.80 0.053 0.683
8 30.00 53.00 3.20 050 627 622 0.046 0.595
9 2500 53.00 3.00 0.40 4.30 4.36 -0.064 -0.830
10 35.00 53.00 3.00 040 4.58 4.60 -0.021 -0.271
11 25.00 53.00 3.00 0.50 4.76 4.72 0.036  0.470
12 3500 53.00 3.00 0.50 5.25 5.17 0.079 1.038
13 30.00 48.00 2.80 0.45 3.25 3.20 0.047 0.619
14 30.00 56.00 2.80 0.45 5.17 5.02 0.150 1.607
15 30.00 48.00 3.20 0.45 6.51 6.57 -0.059 -0.835
16 30.00 58.00 3.20 0.45 4.32 434 -0.019 -0.247
17 25.00 53.00 2.80 0.45 551 5.51 0.0039 0.050
18 35.00 53.00 2.80 0.45 3.62 3.79 -0.170 -2.165
19 25.00 53.00 3.20 0.45 435 420 0.150 1.920
20 35.00 53.00 3.20 045 658 6.61 -0.025 -0.329
21 30.00 48.00 3.00 0.40 4.66 4.52 0.140 1.776
22 30.00 56.00 3.00 0.40 4.09 3.97 0.120 1.342
23 30.00 48.00 3.00 0.50 4.55 4.63 -0.076 -1.075
24 30.00 58.00 3.00 0.50 523 5.37 -0.140 -1.837
25 30.00 53.00 3.00 0.45 285 279 0.065 0.604
26 30.00 53.00 3.00 0.45 274 279 -0.085 -0.793
27 30.00 53.00 3.00 0.45 275 279 -0.035 -0.327
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29 30.00 53.00 3.00 0.45 2.81 2.79 0.025 0.232
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