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A Study on Measurement of Internal Defects of Pressure Vessel by Digital
Shearography and Finite Element Method

Young-June Kang*, Hyung-Su Kang**, Hee-Chang Chae*

{ Abstract j|

The application of laser in pipelines was started from the base of using laser in nuclear facilities, chemical industries and
power plants. Because laser can be delivered to a remote area without any difficulties, the application of laser in many
industries can solve many difficulties from limitation of access in danger area and reduce the risks of workers. Therefore,
we developed a new experimental technique to measure internal defects of pressure vessels with a combination of shearog-
raphy and image processing technique. Conventional NDT methods have been taken relatively much time, money and
manpower because of performing as the method of contact with objects to be inspected. But digital shearography is a laser-
based optical method which allows full-field observation of surface displacement derivatives. This method has many
advantages in practical use, such as low sensitivity to environmental noise, simple optical configuration and real time mea-
surement. In this paper, we find the optimum shearing magnitude with FEM and experiment and measured internal crack
length of the pressure vessels at a real time and estimate the error of the results.

Key Words : Pipelines (vl ¥}, Internal Defects(1] 52 §), Shearogpahy (4 2213 A)), Pressure Vessel( 3 £-71), Optical NDT
Method (8- w5t yh)
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Fig, 2 Schematic diagram for lateral digital shearography
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Fig. 6 Experimental results
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Table 1 Measured length by line profile

Pressure : 19.6 X 10° P2 (Depth of flaw : 2 mm)

No.of specimen Actual Length| Measured Length | error | measurement
{mm) {mm) {mm) | error (%)
! 5 9470 | 4470 | 89.40
2 10 11.587 | 1.587 15.87
3 15 14.890 | 0.110 0.73
4 20 19.398 | 0.602 301
9 25 24.180 | 0820 328

Table 2 Measured length by pregram

Pressure : 19.6 X 10° Pa (Depth of flaw : 2 mm)

No.of specimen Actual Length| Measured Length | error | measurement
() fom) | (mm) | emor (%)
l 3 11.033 | 6.033 120.66
2 10 12,043 | 2.043 20.43
3 15 £5.112 | 0112 0.75
4 20 19.303 | 0.697 349
9 25 23923 | 1.077 431
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Fig. 10 Error comparison of each method
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