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Inspection of air bubble defect
in tires by digital holography

ZHU Yue, LIU Wen-yao, LIU Fang-chao, WANG Jin-jiang

(Opto-electronic Information Science and Technology Laboratory of the Ministry of Education ,College of
Precision Instruments and Opto-electronic Engineering , Tianjin University , Tianjin 300072 ,China)

Abstract: A double-exposure digital holographic interferometry is proposed to use in the inspection of
the air bubble defect in radial tires. A series of digital holograms recording the initial state and de-
formation state of a radial tire are recorded in a computer,then the reconstructed images are obtained
by the computer. In comparison with the interference fringes between the deformed wave-front and
undeformed wave-front from the defective tires and the regular tires, the characteristics of the interfer-
ence fringes and phase distribution from different tires are obtained and the detection rules are estab-
lished. The results show that the double-exposure digital holographic interference fringes in the air
bubble defect area have special features, which indicates the proposed method can be used in tire de-
fect inspection in high precision, and the horizontal resolution of the system is 16. 4 pm.
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Fig. 1 Recording and reconstruction of digital holo-

gram
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Fig. 2 Position and vector
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Fig. 3 Experimental optical path
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(a)Digital hologram of undeformed tire without bub-
ble defect
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(b)Digital hologram of deformed tire without bubble

defect
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(¢) Interferogram of two reconstructed images
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(e) Unwrapped phase of interferogram
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Fig. 4 Digital holograms of tire deformation process

without bubble defect
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(a) Digital hologram of undeformed tire with bubble
defect
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(b) Digital hologram of deformed tire with bubble
defect

(o) ST i e 15 BUR T W AU 25 2

(¢) Interferogram of two reconstructed images
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