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Ultrasonic infrared technology for checking
inner wall of metal pipeline

XING Chun-fei', LI Yan-hong?, CHEN Da-peng', ZOU Peng’,
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(1. Department of Physics, Capital Normal University, Beijing 100048, China;
2. College of Information Science Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract; Defect detection and elimination inside the wall of metal pipeline is very important for
efficient transportation. The ultrasonic infrared thermal wave nondestructive test technology
was employed to detect defects in metal pipeline. It adopted ultrasonic as a heat source to excite
the sample and a high frequency infrared camera as a detector to capture the surface
temperature, which combined the advantages of ultrasonic heating and infrared thermal
technology. The pipeline with wall thickness of 3. 33 mm was inspected by this technology. By
analyzing the temperature signal and typical time thermograph, the effective flaw information
was obtained. Experiment conclusively indicates that the position of the defects on the inner wall
can be accurately detected by the ultrasonic infrared nondestructive test technology.
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Fig. 1 Ultrasonic Infrared thermal wave

experimental setup
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Fig. 2 Photograph of the defect in metal pipeline
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Fig. 3 Original thermal images

B4 FE S AL B i & 5. TR 4 R P U
W E R ER RERLBERAEEE LAY
BRRE RZHHT X R TRFROAR,
SEBA RN AR ERRE LR E
i & 7 3 AT LA A2 A ) A 0 A S ) BT T B A B
R/, R 4O FE 4(b) KB, BRI
50 N B, ROCRE A& o X 2 i T84 2 B &
ARt B BOR BB B 3% 81 \BERARRR
4 3 77 B IR BEAELRE LA 255, B B Y 3 T & LA 0
1 F 100N 9 J7 B3 8 k50 N K, i (a) B 9 %008
BT (OB RIS AR SR ROR BB 2 .

(a) 50N (b) 100N

B4 AEEHES
Fig. 4 Processed images
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Fig. 5 Processed images
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Fig. 6 Image of defect position
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Fig. 7 Curve of temperature versus time
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