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Quality prediction of laser clhdding layer based on improved neural netw ork

XUDa-peng ZHOU Jun-—zhong, GUO Huafeng, JI Xia
(School ofM echanical Engineering Jiangsu Un wersity Zhen jiang 212013, China)

Abstract Artificial nenalnetw orks were niroduced n the area of laser cladding fom ng The predictbnmodel of surface
quality in laser cladding parts mncliding the w dth depth of chdding layer and dilution was proposed based on the mpwved
leamed arithm etic The m odel can bined the global optin Zation searching perbhm ance of the genetic algorithm and the bcalizaton
of the back propagation ( BP) neural new oiks Five technical paraneters were selected b test the reliability of the model The
sinu bhton and experim ental results shov that the evolutionary neural netwoik based on genetic algorithm can effectively overcome

the prob lem of fallng into local minmum pont Thisg ethod can get higher accuracy of predicton It m proves them easuran ent

precision with them axinum relative eror 2 146 the predicted content and the real valie
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Fig 1 BP neural neworks st cture
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Fig 2 Flow chart of ANN-genetic algonitm canbined optin Zation stru cture
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Table 1 Contrasting trained netvork output valie w ith experiential expert va lue
k X, X, X, Y, Y, A Y, Y, A Y, v, A
1 400 08 1200 06 0 012 0. 2% 0. 62 0. 6204 0 & 0 058 00587 1L 1%
2 600 0.8 1200 Q 62 0 6288 1. 4% 0. 65 0. 6512 Q0 18 Q 063 0 0638 1. 25%
3 800 0.8 1200 0 63 Q0 6312 0. 19% 0. 73 0. 7311 0 1% 0 98 0 0991 1. 1%
4 400 0.6 1500 Q5 Q 5104 0. 46% 0. 48 0. 4831 Q0 64% Q0 062 0 0628 1. 270
5 600 0.6 1500 Q 52 Q 5208 0. 15% 0. 51 0. 5117 Q 33% Q 073 Q0 0734 0. 54%
6 800 0.6 1500 Q 56 Q 5696 1. 69% 0. 56 0. 5622 Q 3% Q 168 Q0 1688 0. 4P
7 400 0. 4 1500 Q 25 Q 2633 1. 3% 0. 15 0. 1526 1 %o Q 075 0 0762 1. 5P0
8 600 0. 4 1500 Q3 Q 3100 0. 5% 0. 34 0. 3403 Q0 0% Q 183 Q0 1836 0. 33%
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con tinue
k X, X, X, Y, Y, A Y, Y, A Y, v, A
9 800 0 4 1500 Q 32 0 3298 1. 48% 0. 46 0.4628 0 61% 0 254 02557 0. 66k
10 400 0.4 1200 Q 31 Q0 3105 0 16% 01 0. 1014 1 3% Q 111 Q1110 0
11 600 0. 4 1200 Q0 34 0 3422 0 64% 025 0. 2534 L 3% Q 192 01927 0. .36
12 800 0 4 1200 Q35 03524 0 68% 03 Q3 0 0 325 03266  0.4%
13 400 0.8 1000 Q71 Q7112 0. 17% 0.7 0.7052 Q 74 Q 072 00726 0. 8%
14 600 0.8 1000 Q 74 Q 7433 0. 64% 072 0. 7204 0 06% 0 ®1 0 0821 1. 3%
2 2 2 5 2 2
, 5
Tablk 2 Contrast of testing data evaluating new ork
k X, X, X, Y, Y, A Y, Y, A Y, v, A
1 500 Qa8 1200 0 61 0 6203 1. 66% 0 76 Q 7701 1 31% 0 075 00757 Q9%
2 500 a8 1500 059 02919 Q 32% Q52 Q05233 0 63 0 055 00058 2 14%
3 500 04 1500 0 26 02603 Q 12% Q17 Q 1727 1 56% 0 124 0 1304 1 04%
4 700 04 1500 0 31 03187 2 73% Q41 04139 0 9% 0 176 01772 0 68%
5 700 a8 1200 0 68 068852 O 76% L0 10 0 0 078 00792 L 5%
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