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Optimizing control of laser surface strengthening parameters for
processing 20CrMo steel based on BP neural network™
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Abstract: Research and optimizing on laser strengthening processing and controlling for pro-
cessing 20CrMo alloy structure steel by taking laser power, laser processing beam diameter, laser
scanning velocity as input parameters and non-transformation hardening, transformation harden-
ing, melting as output parameters, BP neural network of processing optimal model between laser
processing parameters and material surface strengthened quality is established by comparing ex-
perimental results and computering simulation analytic results, It is shown that laser processing
parameters can be chosen conveniently and material surface quality can be controlled effectively by
using BP neural network, furthermore, the proposed model provides accurate results for process-

ing, and fits the experimental results well.
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Fig. 1 The structire of 20CrMa processed by laser strengith treatment
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Fig. 2 Architecture of BP neural network
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Tab.1 The partial samples for training neural network

Specimen Laser power Scanning velocity Laser diameter Experimental

No. P/kW V/mms™! D/mm result

1 0.8 6 3 3
2 0.8 8 6 1
3 0.8 6 5 3
4 0.8 6 6 2
5 0.9 8 3 2
6 0.9 6 4 3
7 0.9 3 6 1
3 0.9 10 3 2
9 1.o 10 4 2
10 1.0 10 5 1
11 Lo 10 6 1
12 1.0 12 3 2
13 1.2 12 5 1
14 1.2 12 6 1
15 1.2 6 3 3
16 1.2 6 4 3
17 1.0 3 3 3
13 0.8 3 4 2
19 0.9 8 6 1
20 1.2 6 4 3
21 Lo 10 3 2
22 1.2 10 5 2
23 0.8 10 6 1
24 0.8 12 3 2
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Tab,2 Experimental results and BP neural network
output of classification of laser surface

strength treatment

Laser Scanning Laser

Specimen ANN  Experimental

No e ij:g, fhl;;“;;:f output  results
1 0.8 6 3 3. 096 3
2 0.8 6 4 1. 999 2
3 0.9 7 5 0,913 2
4 0.9 7 6 1. 145 1
5 1.0 8 3 3. 125 3
6 1.0 8 4 2.012 2
7 1.2 9 6 1, 906 1
8 1.2 9 3 3.125 3
9 0.8 10 4 3. 083 2
10 0.9 10 5 0. 998 1
11 1.0 12 6 2. 001 2
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