FATH 1o

S

2020 4F 10 H CHINESE JOURNAL OF LASERS

DN A0 1 e A% W ) — A 65 AR

FRAS ZRES KWE®, 2w
WLE KRR BT OGRS E, TLIN B8 214122,
* o [ TR B 5T B O AR B ST L . OISR BH 6219005
S E B B LGSR AL 5T, I 201800

FE O T R0 R AN B S0 A 1 O 4R R TR SR I PO T A B ISR AR N D SRR R . %
BN WO s B30 DX B 6 Tl ) DUBUAL TR X HOR 2 )2 )2 B9 3 S D658 B2 1E b T 3% )2 06 2 XT3
R Al 1) B S RT A ) 1 O 2 e B 0 R 07 S S O R R B T 45 5 Ol R 80N o A R B BT DD A1 o S X
PO s A 985 0 e R I 4k, S PR I8 0E T B2 5 AR TT LIOGE A A ) = £ AR AR I g o3 A R AT o o, EL Tl o3 B R T
K10 pm, SEERAER R, BT ERBOR AT LS i L 2R R R

KGR Wk OB E; RN At

hESES 0343 XHERFRER A doi: 10.3788/CJL202047.1004001

Three-Dimensional Detection Technology of Laser Damage Residual Stress

Qi Naijie', Yuan Xiaodong”, Zhang Lijuan®, Liu Cheng"*"
'Computational Optics Laboratory, School of Science, Jiangnan University, Wuxi, Jiangsu 214122, China ;
?Laser Fusion Research Center, China Academy of Engineering Physics, Mianyang , Sichuan 621900, China ;

*Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China

Abstract

holography-based three-dimensional (3D) residual stress detection technology is proposed herein. This technology

To accurately measure the residual stress distribution, a reflective dark-field white light digital

discretizes the area near the laser damage point into multiple layers in a numerical manner along the axis. The
intensity of the dark-field reflected light of each layer is proportional to the axial gradient of the optical birefringence
of the layer. Therefore, white-light digital holography is used to measure each layer. By measuring the reflected
light intensity of each layer dark field with white light digital holography, the shear stress of each layer can be
reconstructed by combining the photoelastic effect. Through the measurement of laser-damaged fused silica glass, it
is verified that the proposed technique can accurately reconstruct the three-dimensional residual stress distribution of
the sample, and the axial resolution can reach 10 pm. Experimental results show that the proposed technology can
improve processing technology and also measure the quality of products.
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Fig. 1 Residual stress distribution characteristics around laser damage point. (a) Two principal stress axes;

(b) birefringence distribution of numerical slices along z-axis
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Fig. 2 Experimental setup for measuring residual stress of laser-induced damage
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