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Abstract Combination of back propagation(BP)neural network and particle swarm optimization (PSO) algorithms is
used to optimize process variables during the laser cladding. BP neural network model is developed to express the
relationship between the clad process variables and the clad parameters (the width, height of clad bead), and the
samples obtained in experiments are used to train network model to form the perfect map relation between input and
output. Then, PSO algorithm is used to grabble the suitable values of the process variables. The experimental clad
parameters with the process variable values calculated by this optimization method are coincident well with the
expected ones. It is verified experimentally that combination of BP neural network and PSO algorithms can help to
obtain the expected laser clad quality.
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Fig. 2 Relation of sample value and network output value. (a) height relation, (b) width relation
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Table 1 Contrasting experimental value and trained network output value

No. P /W M /(g/min) V /(mm/s) D /mm W /mm W' /mm A% H /mm H /mm A /%
1 1080 3.457 3.61 2.1 0. 288 0.2972 3.2 0.231 0. 2557 2.1
2 1093 10. 37 3.19 2.0 0.278 0. 2687 3.3 0. 382 0. 3849 4.3
3 1092 10. 37 3.49 2.1 0.292 0.2798 4.2 0. 458 0.4422 3.4
4 1091 6.913 1. 67 2.1 0. 348 0. 3454 0.7 0.483 0.4771 1.2
) 1090 5.183 1.67 2.0 0. 356 0. 3424 2.8 0.403 0.3997 0.8
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Table 2 Obtained process variables of target value at fitness value of 0. 999

No. W, /mm H,/mm P /W M /(g/min) V /(mm/s) D /mm T
1 0. 250 0. 500 1095 10. 26 3.19 2.0 17
2 0. 300 0. 450 1081 10. 09 3.51 2.0 12
3 0. 300 0. 250 1070 4. 804 3.51 1.9 19
4 0. 280 0. 350 1077 8.227 3.61 2.1 19
5 0. 300 0. 400 1069 10. 37 3.71 2.1 18
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Fig. 4 Contrast fore-and-aft value of optimization. (a) width value, (b) height value
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Table 3 Contrasting experimental value using optimized process variables and expected value

No. P/W M /(g/min) V /(mm/s) D /mm W,/mm W) /mm A% H/mm H' /mm A/%
1 1095 10. 26 3.19 2.0 0. 250 0.263 5.2 0. 500 0. 486 2.8
2 1081 10. 09 3.51 2.0 0. 300 0. 286 4.6 0. 450 0.461 2.4
3 1070 4. 804 3.51 2.0 0. 300 0.291 3.0 0. 250 0.261 4.4
4 1077 8. 227 3.61 2.1 0. 280 0. 269 3.9 0. 350 0. 381 8.8
> 1069 10. 37 3.71 2.1 0. 300 0.278 7.3 0. 400 0. 378 5.5
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