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Process feature recognition and intelligent retrieval method for typical aircraft skin part
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Q , g, , guo”, g , q

(1. State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology,
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Abstract: To solve the problems of complex die surface design process for aircraft skin, dependence on design experience and low reuse
degree of process knowledge, the process parameters were extracted based on section line method to achieve the digital expression of the
aircraft skin forming process feature. Then, through adopting the nearest neighbor strategy, the influences of extreme values of the process
parameters were eliminated, and the stability and reliability of similarity calculations were improved by standardizing the feature matrix
based on interpolation methods, improving the traditional TOPSIS algorithm and introducing a robust normalization algorithm. Further-
more, based on the above research, a rapid retrieval system for aircraft skin forming process of process feature recognition and similarity
matching was developed to achieve fast retrieval and knowledge reuse of aircraft skin process parts. The results of on-site application tes-
ting in enterprise show that the process search accuracy of system reaches 90. 5%, significantly improving the efficiency and quality of
process design for aircraft skin parts.
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Fig. 1 Structure of knowledge base
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Fig. 2 Design process of knowledge reuse

FE Wt e e 2R HArf R 5 B4R 2
1) ) i 22 A T 0 EE R PR R AR AL . — EL S0 R
TE BT RRE, HOR B AR, DA
T ASERE HRE R N A K A% O I RE AT L
TER . FAEEEE U T 24075, I AW n i
SRR DR AR AR GER T RPN FL 3R SEERE )

2 RHLE F AR

2.1 REhMEEIZHFEIRS

TE LS T2 i, W52 B2 ik 7
FRIESEAR IR, W55 E B T2 8% A%,
CFERf R T AR B 4 R AR E A B T A
TR B — bk

PR BUE T W WS B sz —, it
D7 RO s [ E RO ALE S, 7E TAE
BRTABCE M ETIE-T, hiff ey
HoRHZ il 38 AN 45 1 T AR SRR RS
BB RIS, E 3 FR,

K3 TRHLEE O R IR

Fig. 3 Schematic diagram of stretch forming for aircraft skin
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Fig. 4 Schematic diagram of feature parameters
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Fig. 5 Extraction process of feature parameters
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Fig. 6 Instances and cross-section line division for aircraft skin parts
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Table 1 Extraction results of feature parameters for s2 part

e RC 1 B/ mm lﬁj{<4 ~ g
(x10* mm™")  rad
1 0.1 43.53 51.56 2.20
2 0.2 64. 18 53.24 1.74
0.3 79. 46 55.61 1. 60
4 0.4 89.93 55.33 1.52
5 0.5 108. 10 55.74 1.45
6 0.6 125.90 56. 50 1.39
7 0.7 137. 80 58. 06 1.34
8 0.8 140. 90 62.71 1.33
9 0.9 129. 00 65.76 1.37

F2 HAMUETEER
Table 2 Calculation results of similarity

- PR E A
HbRZEA
cl c2 c3 c4 c5 c6
sl 0.43 0.67 0.41 0.95 0.53 0.77
s2 0.55 0. 83 0.59 0.77 0. 66 0.93
s3 0.91 0.59 0.85 0.37 0.57 0.42
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Table 3 Parameters for reuse
. EWRE BUERE REGHE Bk
mm mm (°) mm
sl 400 150 1 20
s2 500 100 2 30
s3 250 100 3 10
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Fig. 8 Partial process and results of knowledge reuse
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