(2958124 e 2@

INFRARED AND LASER ENGINEERING

CFRP/AIKE S S5k B B2 T S R AS I % UC e 38 5%
MR ORI XE dkEK BB EIRE
Barker coded thermal wave detection and matched filtering for defects in CFRP/Al honeycomb structure

Bu Chiwu, Zhao Bo, Liu Tao, Zhang Xibin, Li Rui, Tang Qingju

TELR I View online: https:/doi.org/10.3788/IRLA20210050

BT BRI H A S T

Articles you may be interested in

CFRP/ZARERBALL SN TR 1K G LR AT 5T
Study on probability of detection for CFRP laminate defect using infrared thermal wave radar imaging

Z1ANSIOE T RE. 2017, 46(10): 1004005-1004005(9)  hitps://doi.org/10.3788/IRLA201784.1004005

JEETCIF BT RTLLAMDG: R GEAR M LY 2
Influence of optical component quality on signal to noise ratio in infrared optical systems

LT HMNGEOE TR, 2018, 47(3): 320004-0320004(9)  https://doi.org/10.3788/IRLA201847.0320004
FET I A5 B B 2% 2 R R S

Integrated terahertz confocal imaging system based on THz waveguides

LTSI T RE. 2019, 48(S2): 98102 hitps://doi.org/10.3788/TRLA201948.5219001
LT VT HECUEYE 1) Cm—APDBOLG TR ik = 4 H AL

Research on 3D range reconstruction algorithm of Gm—APD lidar based on matched filter

LT AN SO TR, 2020, 49(2): 0205006-0205006  https:/doi.org/10.3788/TRLA202049.0205006
e R L0 HMEE B AR e

Target detection performance of infrared spectrum with diffractive optical system

LTHMSGHOE TAR. 2021, 50(8): 20200371-1-20200371-8  https:/doi.org/10.3788/IRLA20200371
WO SUGICHR I DG S S 550 i 43 A

Influence analysis of key parameters in laser scanning thermography nondestructive testing

LT HMSGEOE TR, 2019, 48(11): 1105008—1105008(11)  https://doi.org/10.3788/IRLA201948.1105008


http://www.irla.cn/article/doi/10.3788/IRLA20210050
http://www.irla.cn/article/doi/10.3788/IRLA201784.1004005
http://www.irla.cn/article/doi/10.3788/IRLA201847.0320004
http://www.irla.cn/article/doi/10.3788/IRLA201948.S219001
http://www.irla.cn/article/doi/10.3788/IRLA202049.0205006
http://www.irla.cn/article/doi/10.3788/IRLA20200371
http://www.irla.cn/article/doi/10.3788/IRLA201948.1105008

% 50 5% 10 # BRESY & 2021 4 10 A
Vol.50 No.10 Infrared and Laser Engineering Oct. 2021

CFRP/AL 5 55 45 H0 5R FA 5 35 463 A0 #4402 3R
FRX", & WL AL RERL E L BRB

(Lob RRTT LK % 5L 2E, AL RE 150008;
2. KRB N BB ARG, T &R 2R 519070,
3. BRIABKF WM IAEFR, BAIIL RIE 150022)

 ZE: CFRP/AI B ZHRMMERIIRIE T B S5 %, 55| ABLAEF R E I RBAT R ARG, VAR
B A7 DL RE A AR AR Bk 14 89 CFRP/AL 255 S A-MA A A Ml iR A, 35 ) € 55 % AR ) Bk b JR 4545 5 3R 3)
B FOATAE A SRR R, R AL AR B R R @ LN A B L R FE R = 4 I e ok BB AT
PR 0y B P ) SEAT AL B, 4 AR AL XA &M T, AT A R LA A A K BTG 69 8 AN # ik vl
B SR AT gk B UAT § A JE AT IC AT BASRILIRE, SR A O LB B AR D
KIS, o Z I BRIk 5B T A 2P H e sh B R ok 5 fo il B350 L, A8 R IR R %
TN EAF T 3 B AHHA R R BLAS Fe AR K B 14 09 A 2kb )

KR LBER; CFRP/AIMGAR; CamAAFMET; ZEREIERSE; 129t
FESHES: TP391 XEkFRERS: A DOI: 10.3788/IRLA20210050

Barker coded thermal wave detection and matched filtering for

defects in CFRP/Al honeycomb structure
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Abstract: CFRP/Al honeycomb panel components have been used in harsh environment for a long time, which
is easy to cause debonding and water accumulation and other defects related to operation safety. Taking CFRP/Al
honeycomb composite plate with debonding and water accumulation defects as the test sample, the halogen lamp
driven by Barker coded modulation pulse compression signal was used as the external excitation source, and the
infrared thermal image sequence of the sample surface was collected by infrared camera. Three dimensional
matched filter was designed and used to process the acquired image sequence. With 4 different quantization
methods, 8 thermal wave response results of debonding and water accumulation defects were obtained, and these
results were compared and analyzed from multiple aspects and the signal-to-noise ratio (SNR) was evaluated. The
results show that Barker coded excitation has the advantages of simple modulation and easy implementation, and
it can effectively suppress the background noise of infrared thermal image and improve the SNR by combining
with three dimensional matched filter, and can effectively detect the internal debonding and water accumulation

defects of composite materials under the condition of low-power thermal excitation.
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Fig.2 Barker code excitation principle
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Tab.1 Material thermophysical parameters

Material Thermal conductivity/W-(m-K)™ Density/kg-m™ Specific heat capacity/J-(kg-K)™
Aluminium 249.5 2769 877.87
Epoxy resin 0.251 2170 740
Carbon fiber 4.18 1550 793
Water 0.6 1000 4180
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Fig.4 Defect distribution of honeycomb specimen
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Fig.7 Results comparison of algorithms with debonding defect as the target
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Fig.8 Results comparison of the algorithms with water accumulation defect as the target
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