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Design and application of laser shear interference system
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China; 2. Nanjing Ningji Internet of Things Technology Co. LTD. Nanjing. Jiangsu 210031, China)

Abstract ;: Aiming at the research of nondestructive and non-contact measurement based on optical coher-
ence,the method of designing and constructing common optical path laser shear interference system is
proposed using Wollaston prism (WP) as the shear component. In this paper, the effects of its compo-
nents on the imaging quality of interference fringes are analyzed in detail,and a series of conditions to ob-
tain the optimal interference fringe are acquired. Subsequently, the convective vortex cell structure and
temperature distribution of the fluid in the transparent square cavity under the action of temperature gra-
dient are obtained by using the constructed system,which preliminarily verifies the feasibility of the sys-
tem in this research field. On the basis of the above research,combined with image processing and itera-
tive algorithm technology, the system has a great application prospect in three-dimension field recon-
struction,
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Fig.1 Schematic diagram of Wollaston prism

shearing principle
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Fig. 2 Schematic diagram of light passing through

the field to be measured
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LD:laser diode;
BE:beam expander;
QWP:quarter wave plate;
P:polaroid;

CL:convex lens;
MS:measuring section;
WP:Wollaston prism;
CCD:charge coupled device
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Fig.3 Beam path diagram of laser shear interference system
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Fig. 4 Actual photographic of laser shear interference system
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Fig. 5 Initial interference fringe pattern
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Fig. 6  Influence of the P1 on the fringes:
(a) The brightest stripe; (b) The darkest stripe
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Fig.7 Influence of quarter wave plate on fringes:

(a) 45° angle; (b) Other angles
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Fig. 8 Horizontal interference fringe pattern
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Fig. 9 Schematic diagram of shear wave surface change
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Fig. 11 Optimal interference fringes
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Fig. 12 Interference fringes simulated by MATLAB
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Fig. 13 Interference fringes of different materials:

(a) Air; (b) Glass materials
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Fig. 15 Horizontal interference fringes of

water at different temperatures
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Fig. 16 Vertical interference fringes of silicone

oil at different temperatures
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