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Process Research of Aviation Aluminum Alloy Laser Cutting Based on Artificial Neural Network

LIU Yuanyang, YANG Hongyan, ZHANG Zenghuan
(COMAC Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 201324, China)

[ABSTRACT] In order to promote the application of laser cutting in the field of aviation, process research of the aviation
aluminum alloy laser cutting has been carried out. Data samples of the process parameters and the quality characteristics
were obtained by orthogonal test. An artificial neural network model was built by Python language to study the data
samples, which has double hidden layer. Based on this model, the correlation between the process parameters and the
quality characteristics were investigated and predicted. The result reveals that the predicted average error of the quality
characteristics can be controlled in 10%. The size deviation, roughness and heat affected zone width of the test specimens
optimized by the model were measured, and the errors between the actual measured value and the predicted value are 8.5%,
6.4% and 8.2% respectively.
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Fig.1 Test specimen of laser cutting (mm)

114 WisBl&EE A - 202345 6645 55710

ARG MRS A I S R AR . AR H]
47K 4 IR I IE AR I0 T kA Tl st fE gl —48
DIl B N R PRI 28R 1 Fs.

IS i 2 d BRI DAy SR P A ROt R N 4 B
I 3 YRICFE(E, I8 S BE (B A I 22 5 HUBEFE R,
SRR FAELAE FEE - S ) 00 e B U0 v, EL T
VIR 1/2¢ QM5 ¢ I R 3 B EI(E

2 SRR R DX 400G i Y < AR LR T, RT
0, a2 HOCYIR R R N 2 N — SR Y
)R T DX, R ALY G o0 T 2 A2 IR AR
AR AR T W R B IR . BRI X R TR
7L T DX RS G R b DAY 0 e ) i B ot S
B o RZNE R EE IR 2 Bis .

3 YR TH#h M2 p il iR E

3.1 HERIRIERE

N T2 I 45 2 vhy HL A R ] B S 3 I
SO RO - S N N R WD N [ 1 UR
M ZEAE I A K, LA B 4 R RE 1, A TE
A DR EA AR, P i 24 102 20 20 80 4FAR
i1 D.E.Ru melhart 32 ) i) BP A T4 28 ) 28 455700 | A
TR 22 I AR 2# 2D g 1 s

s 3 FroR, s 48 E 1N A Z 1AL
ZABRIZ A LA Z R R, B2 R A BT R
Bi ST BEET  AESE AT —)2, E—)2 M5

F1 BAVBEZRBRTEZSH

Table 1 Process parameters of laser cutting orthogonal test

AL HEHISE
YIEI#E/ (m - min) 3.5.7.9
TOETH AW 22,23, 24,25
B fEh/mm 0.6, 0.8, 1.0, 1.2
A TAE/MPa 09, 1.1, 1.3, 1.5
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Fig.2 Metallographic diagram of laser cutting heat affected zone
after polishing corrosion
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Table 2 Measurement data of laser cutting characteristics of

aviation aluminum alloy

G S22 /mm AR /um PG X 58 /um
C; 0.200 2.140 58.75
C, 0.233 2.055 59.67
C; 0.243 4.520 54.63
G 0.257 4.340 80.08
Cs 0.247 2.080 65.46
Cs 0.210 2.060 54.86
(07 0.253 3.025 69.49
Cs 0.248 1.950 75.74
Co 0.300 1.815 62.84
Cio 0.260 2.305 64.00
Cn 0.250 4.320 62.61
C, 0.270 2.095 80.52
Cy 0.295 3.770 67.62
Cls 0.320 3.475 62.65
Cis 0.225 3.395 59.54
Cis 0.207 3.890 72.37
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Fig.3 Schematic of neural network structure
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Fig.4 Corresponding predicted accuracy at different neural number
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Fig.6 Comparison of predicted value and measured value of laser

cutting quality characteristics
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Table 3 Optimizing process parameters

AL HALSE
) EN#EE/ (m + min) 5
BRI /KW 2.3
B /mm 0.7
ASSE/MPa 1.5

F4 RUSHEVEREGREFENTINERNEE
Table 4 Predicated value and measured value of the quality
charasteristics of the cutting test piece after optimizing the parameters

JT R TIEL WA
R 2% /mm 0.254 0.234
HUHE B /um 1.89 2.02
) X 98/ um 57.03 62.1
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