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Development of Inspection Method for Pipes by Non Contact Air Coupled Ultrasonic Testing
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We have developed the constant incident angle method to inspect pipes by using high power square burst wave in non contact air
coupled ultrasonic testing (NAUT). We also succeeded to scan the effective guided wave propagated circumferentially in pipes. This
paper describes the optimum frequency, incident angle, the selection of probes and examples of detecting image pictures with the

constant incident angle focusing method using focus probe.
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Fig.1 Experimental method to get maximum transmission wave
in circumferential direction of pipe
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Table 1 Probes used for experiment 3PN TQHE., RARUVPADODAHAEZNTH
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Fig.2 Relationship between frequency f , thickness d &

incident angle i to get Maximum Round waves
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Fig.4 Comparison of round waves between plane
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(c)Frequency change & interference value
Fig.6 Interference of round circumferential wave m ethod
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(a) Probe position (b) Criterion echo & defect echo
Fig.7 Reflection method
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Fig.8 Automatic scanning equipment for imaging by NAUT
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Table 2 Assumption to determine shape factor for flaw

Defect Shape & Dimension
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Table 3 Shape factor for various kinds of flaws

Shape Factor
Depth Slit |Circular|Elipse Shape |Ellipse Shape |Pit Defect Stnooth
(mm) Disk D2 Type D4 Type Grinding
1 1 1 0. 478 C. 785 -—= 0. 95
2 1 1 0. 457 0. 7868 0. 8 0. 95
3 1 1 0. 436 0. 785 - -
4 1 1 0. 414 0. 785 0. 8 — ==
bve 1 1 0. 448 0. 7865 0. 8 0. 95
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Fig.9 Master curve for round circumferential wave method
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Fig.10 Master curve of overlap method for round
circumferential waves
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Fig.11 Measurement Procedure using master curve
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(a) Amplitude of round circumferential wave

B il
(b) Example of image picture
Fig.12 Example of amplitude of round circumferential
wave and image picture
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Maximum amplitude value of arcumferential round wave r
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(a) Example of reflection echo from slits

(b) Example of image picture for reflection echo
Fig.13 Example of reflection echo from slits & image picture
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