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Controlling laser surface strengthening process based on
artificial neural network

Wang Dacheng
(Wuyi Univerdty Jiangmen ,529020)

Absgtract :  Experiments show that meta surface properties may produce four results through laser strengthening
treatment ,i. e. non-trandormation hardening, trandormation hardening, shdlow mdt and medt. After analyss, the
rdationships between the four dassfications and laser processng parameters,such as laser power ,laser processng beam
diameter Jlaser scanning velocity ,have been established based on artificia neural network. HT300 experiments show that
laser process ng parameters can be chosen conveniently and materia surface quaity can be controlled efectively.
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Fig.2 Modd of the neurd network architecture
Table1l Exerpriment resultsof different classficationsfor laser surface strengrhening process by different laser working parameters

gecimen No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
laser power P/ kW 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9

scanning velodity v/ (mm-s™ %) 6 6 6 6 8 8 8 10 10 10 10 12 12 12 6 6 6 6

diameter D/ mm 3 4 5 6 3 4 6 3 4 5 6 3 5 6 3 4 5 6
experiment result 4 3 2 2 4 2 1 2 2 1 1 2 1 1 4 4 3 2
gecimen No. 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
laser power P/ kW 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
scanning velocity v/ (mm-s™ %) 8 8 8 10 10 10 12 12 12 12 6 6 6 6 8 8 8 10
diameter D/ mm 4 5 6 3 4 6 3 4 5 6 3 4 5 6 4 5 6 3
experiment result 3 2 2 3 2 1 2 2 1 4 4 2 2 2 2 2 4 2
gpecimen No. 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
laser power P/ kW 1.0 1.0 2.0 2.0 2.0 2.0 1.1 1.1 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
scanning velodity v/ (mm-s™?) 10 10 10 12 12 12 6 6 6 6 8 8 8 10 10 10 10 12
diameter D/ mm 4 5 6 3 4 6 3 4 5 6 3 5 6 3 4 5 6 4
experiment result 2 2 1 2 2 1 4 4 4 3 4 2 2 4 3 2 2 2
gecimen No. 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
laser power P/ kW 1.1 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
scanning velocity v/ (mm-s” D) 12 12 6 6 6 8 8 8 8 10 100 10 10 12 12 12
diameter D/ mm 5 6 3 4 6 3 4 5 6 3 4 5 6 4 5 6
experiment result 2 2 4 4 3 4 4 3 2 4 3 2 2 2 2 1
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Table 2 Experimentd result and ANN output of classfication of laser surface strength treat ment

gpecimen No. 1 2 3 4 5 6 7 8 9 10
laser power P/ kW 0.8 0.8 0.9 0.9 1.0 1.0 1.1 1.1 1.2 1.2
scanning velocity v/ (mm-s™ %) 8 12 8 10 8 12 8 12 6 12
diameter D/ mm 5 4 3 4 3 5 4 3 5 3
ANN output 1.999 0.9952 4 2 4 1.085 3.9981 3.0834 4 4.0418
experiment result 2 1 4 2 4 1 4 3 4 4
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