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Research on carbon fiber placement defect identification and localization
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(School of Mechanical Engineering, Jiangsu University of Science and Technology, Zhenjiang 212100, CHN)

Abstract: Carbon fiber composites are increasingly applied in the aerospace and automotive industries. However,

due to the complex physical and chemical properties of the constituent materials and molding processes,
the probability of manufacturing defects in composites is very high. Therefore, studying the
manufacturing defects and detection methods of composites is crucial for assessing their quality.
Infrared thermography technology was used to identify the defects in the process of carbon fiber
placement. The minimum edge detection rate on both sides of a single layer reaches 94.3%, and the
interlayer gap measurement is below 10%, achieving visual identification and detection of defects in the
carbon fiber placement process.
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Fig. 1 Layout of the thermal imaging device

FLIRAG615 J&— 3k b Tl . & 3F S H/h Ty
EEERLLANRAYL, & TR M . R
iRk, Pl PC A5l , I 34 National
Instruments, Cognex, Matrox, MVtec fll Stemmer
Imaging %5 55 = 5 HILA% P52 B 44 A B A RO . ALER
A5k BRTIRUS1820A, J2: A MIAREF X £ [
(52 25 0 FH T A B 7S bl s N, HOR K 7 00T 36
20 kg, #1850 mm B . BRET 4E LR B 22 Rk
FH T700(sy49s)-12K, £ & 574 6.35 mm M) b5k
GaFE . BHCK SR 2 R, EEAE R
¥y, DaER AL, S BEHLM . BB . BT YIHLIg A
FER o BRI AE ] 32 202 516 B 21 4 502 i H: iy
PR TR, BAERE . Hik ., YNGR
B, TEA R PRE R 58 M TR BHE 2 40 2 T
LA

- 133 -



‘@ iﬂﬂs Lﬁ% Test and Quality

20255 55558

BB

“R
FEHM

B 2 Gk AL E R 4R R E

Fig. 2 Layout head space position and composition principle diagram
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Fig. 3 Defect identification and localization flow chart
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Fig. 5 Thermal imaging diagram containing the area to be inspected
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Tab. 1 The laying angle and defect arrangement of each layer
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Fig. 7 Experimental setup and evaluation area
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Fig. 9 Temperature difference at the edge of each layer
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Tab.2 Edge detection rate of each layer

RS | EA% (% | ARZ (% | JRRFEE/ (%)
1 99.3 94.3 8.9
2 99.6 97.5 4.1
3 100 100 1.6
4 100 98.9 23
5 100 100 0.8
6 100 100 L7
7 100 100 13
8 100 100 0.7
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Fig. 10 Monitoring of laying defects in each layer
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