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Test and model study of protective plate under spherical explosion load
SHEN Fenfen

(School of mechanical and automotive engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] To combine the image processing technology with the convolutional neural network (CNN) in deep learning, improve
the recognition accuracy of shaped fibers, and propose a model for textile quality prediction based on mechanical property analysis
and back propagation neural network (BPNN) , a deep learning—based CNN is trained to recognize the shaped fibers based on fiber
image processing. In addition, the traditional BPNN is utilized to simulate the correlation between the quality of raw fibers and textile
products, thereby constructing a model for textile quality prediction. It is hoped to provide a basis for the application of knitted
composite materials by analyzing the mechanical properties of the material.
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Fig. 2 Two pool method
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Tab. 1 Fiber length, uniformity and yarn strength of the same

variety
KJE/ mm 27 29 31 33 35 37
AP (HVI L) 85.5 86.4 87.4 883 89.1 89.6
2P4RIR )1/ eNxtex™!  16.1  17.2 17.9 189 20.3 21.0

YRS OV % 7.09 692 6.80 9.98 8.65 8.58
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Fig. 6 Classification and recognition results of profiled fiber
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Tab. 2 Recognition results of different convolution structures for
profiled fibers
Mg Mg ZHE = WRE VYE WIB
oty M Y g g gm0 g%

Netl 68% 91.8% 92.8% 99.2% 89.9% 81.3%

Net2 72% 94% 97.6% 100%  96.7% 87%
Net3 2% 942% 97.5% 100%  96.7% 87%
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Fig. 7 Yarn strength prediction results of samples 1 to 6
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Fig. 8 Yarn strength prediction results of samples 7—-12

24 R 1
Hin 2
23 SAE
i 4
22 i S
6
2
52
19
18
17
16
Actual ~ BP  PSO-BP MEA-BP

Y
B9 HAE1~6 PRBENTMLER

Fig. 9 Prediction results of total neps in samples 1~ 6
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Fig. 10 Prediction results of total neps in samples7 ~ 12
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