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Tablel Exerprimental resultsof different classificationsfor laser surface strengthening
process by different laser working paraneters
No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
P /KW a8 08 08 08 08 08 08 08 08 08 08 08 08 08 09 Q@9 09 a9
v/ime*s?! 6 6 6 6 8 8 8 10 10 10 10 12 12 12 6 6 6
D /mm 3 4 5 6 3 4 6 3 4 6 3 6 4 5 6
4 3 2 2 4 2 1 2 2 1 2 1 1 4 3 2
N a 19 20 21 22 23 24 25 26 66 67 68 69 70
P /W a9 09 @9 09 Q@9 Q9 09 Q9 12 12 12 12 12
v/ime*s?! 8 8 8 10 10 10 12 12 10 10 10 10 12
D /mm 4 5 6 3 4 3 4 5 4 6
3 2 2 3 2 2 2 2 2 1
22 ,
2 10
2 BP
Table2 Experimental resultsand BP neural network output of classification of laser surface strengthening treatment
Na 1 2 3 4 5 6 7 8 9 10
P /KW a8 a8 Q9 a9 10 10 11 11 12 12
v/mme s ! 8 12 8 10 8 12 8 12 6 12
D /mm 5 4 3 4 3 5 4 3 5 3
BP 1 999 Q 9952 4 2 4 1 085 3 9981 3 0834 4 4 0418
2 1 4 2 4 1 4 3 4 4
3 1 ’
BP ' '
1 1
) (8]
(P< 12 7mm)
2)
48 54 HRC,
, P=
~ 12KWW v=6mm/s D =5mm BP
P=11KWN = 10 / o
4 1
mm/s D = 6mm PvD BP :
“ o H T 300
' , 959 HV Q 1
664

HvQ 1
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Resaarch on controlling method for different classif ications of laser

aurface strengthening process by using artif icial neural network
Fu Yonghong', W ang Dacheng® , Yuan Run', CaiLan', Zhang Yongkang'
(1 School o M echanical Engineering, Jiangsu U niversity, Zhenjiang 210013, China;
2 Department o M echanical & Electronic Engineering, W uyi U niveristy, Jiangmen 529020, China)

Abstract: Experiments show that metal surface properties can bemoreor lessmodified by laser surface strength-
ening treatment In thispaper four different strengthening classifications of structure and characteristic of phase
layer: non-transformation hardening, transformation hardening, shallow melting and melting w ere analyzed and
the relationship betw een the four strengthening classifications and laser processing paraneters laser power (P),
laser processing bean diameter (D), laser scanning velocity (v) were established by using BP neural network
HT300, asa kind of main high strength cast iron, wasw idely used for making gears, cam shafts, chain w heel,
etc The study results, using HT 300 asexperimental material, show that laser processing param eters can be cho-
sen conveniently and material surface quality is controlled effectively.
Key words laser surface strengthening treatment; surface strengthening classification; BP neural network; con-
trol
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