(2958124 - 00

INFRARED AND LASER ENGINEERING

IRV T T 7 T S B IR R B B g A T
REHE REE THR
Dual linear array laser thermography detection of arbitrary direction cracks on cylindrical surface

Zhu Xinhao, Hou Dexin, Ye Shuliang

TELR 2 View online: https:/doi.org/10.3788/IRLA20200097

BT BRI H A S T

Articles you may be interested in

A Ak SR T RS RO L3 PR AR
Detection of microcrack in cylinder ferrite components based on scanning laser thermography

ZIANGIOE TR 2018, 47(11): 1106005-1106005(7)  hitps://doi.org/10.3788/IRLA201847.1106005
JUTHRITE BEROGE |G RESELAL

Parameter optimization of laser fuze system with geometry intercepting ranging

LT HMSEOE TR, 2018, 47(8): 806001-0806001(6)  https://doi.org/10.3788/IRLA201847.0806001
FEFLHOE IE A F 1 1 F IR S R S AZ A DN

Detection of microcrack in inductor based on orthogonal scanning line laser thermography

LTSI T RE. 2020, 49(7): 20190522-1-20190522-8  https://doi.org/10.3788/IRLA20190522
KDP R RBOE AL S E AL

Laser pretreatment parameters optimization of KDP crystal

LT HMNSGEOE TR, 2017, 46(3): 321005-0321005(6)  https://doi.org/10.3788/IRLA201746.0321005

PO AR TSN S S BO M B
Influence analysis of key parameters in laser scanning thermography nondestructive testing

LTHMSGOE TR, 2019, 48(11): 1105008-1105008(11) https://doi.org/10.3788/IRLA201948.1105008
3 m HAR23 B S i S8 ik

Parameter optimization of 3 m aperture space—based mirror

LA SO TR, 2019, 48(S1): 205210  https:/doi.org/10.3788/IRLA201948.5118002


http://www.irla.cn/article/doi/10.3788/IRLA20200097
http://www.irla.cn/article/doi/10.3788/IRLA201847.1106005
http://www.irla.cn/article/doi/10.3788/IRLA201847.0806001
http://www.irla.cn/article/doi/10.3788/IRLA20190522
http://www.irla.cn/article/doi/10.3788/IRLA201746.0321005
http://www.irla.cn/article/doi/10.3788/IRLA201948.1105008
http://www.irla.cn/article/doi/10.3788/IRLA201948.S118002

% 49 %% 9 3 NGt TR 2020 4 9 A
Vol.49 No.9 Infrared and Laser Engineering Sep. 2020

[+ 12 = 77 13 3 SR X & B 3 e 4 i
REE, FEE, TRE
(PEFTEXRF TREFHTFZHARBFRA, iz 40 310018)

W OE: AESARAREGAZERR, LETILE RS, BRI BN LB R AR E, #Hoki s
FRAE T RARAE XA R T 008 oA b A s B s sk 18, o7 A T AR A A b B 450 B S e A 19] “’ﬁo
WO A KR B AN L ST, AT TR R @ R SRR A R FOR B iR
& BOR A RS, KRR, B ik % o @R, T RIAEE e AL sue /meﬂx
&M S F 7 @ EL SO ST AT, 4 AR L T 0°.45° 900 40 a9 &K Mgk faksid A2, KM
Kl TE&ERBE R HAERKIEN GH, RE A A LA LR PR, B, A5
FoptE 2 ESEBE PO IE K R OE AR ) 9B | 4K FRIROE 18] BB | 1B Bhak B S A S L sk A R
VeiR At BB AL B R ARV B M A R AR A, W T B ed AR A 0, 2L U 7 R EOR 19 R Fl AR
L W B K DN ERARR . Fik i AL SUE B RO R R A R K AT A B e E il S he b R
4%%3‘: , FIEE F @A LN, T4 ANBF KT EE S AR LB AR BT R, AR
ZREWANME TR A S,
KA Mob#oriy; MEMHEL;, EEHF@AL; Stk
FESES: TN219 MHKFRERS: A DOI: 10.3788/IRLA20200097

Dual linear array laser thermography detection of arbitrary

direction cracks on cylindrical surface

Zhu Xinhao, Hou Dexin, Ye Shuliang
(Institute of Industry and Trade Measurement Technique, China Jiliang University, Hangzhou 310018, China)

Abstract: Cylinder ferrite magnetic core is a batch of black cylindrical samples and its crack contrast is low. The
crack imaging result of traditional machine vision is not good. Laser infrared thermography detection technology
relies on the sample surface temperature distribution to detect the crack defects, which solve the problem of low
contrast micro crack detection. When the crack is detected by line laser or point laser, the cracks parallel to the
laser scanning direction is hard to detect because of the small heat flow on both sides. Dual linear array laser
thermography system with dislocation arrangement creates multi-direction heat flow, which can detect arbitrary
direction cracks. In order to verify the feasibility of dual linear array laser to detect arbitrary direction cracks,
simulation took the laser scanning process of 0°, 45° and 90° cracks. Linear array laser had great non-uniformity
in the power distribution of each spot, so different parameter design had great influence on crack detection.
Therefore, the design parameters such as spot radius, spot center distance, linear array laser dislocation distance,
linear array laser distance, and motion velocity were optimized to improve the SNR in crack detection. Crack
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imaging algorithm generated cracks based on temperature spatial gradient. Due to the non-uniformity of the laser
spots, the gradient of the crack at different relative positions between two laser beams was different. Algorithm
selected the position of the cracks with large relative gradient between two laser beams. Through the fusion of
multiple gradient images, crack imaging algorithm achieved arbitrary direction crack detection. The imaging
algorithm was designed according to the crack spatial temperature gradient characteristics excited by dual linear

array laser. Four cylinder ferrite samples with horizontal, vertical and inclined natural cracks were tested, and the
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imaging results showed all the cracks clearly and intuitively.

Key words: laser scanning thermography;

optimization
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Fig.3 (a) Line array laser X gradient; (b) Line array laser Y gradient; (c) Dual linear array laser X gradient; (d) Dual linear array laser Y gradient
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