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A Study on the Measurement of two Dimensional Strain by ESPI
Method and Image processing

K. S. KIM*, H. S. KIM**, S. P. YANG**, C. W. KIM***,
Y. G. JUNG*™**, M. 8. HONG*****

ABSTRACT

ESPI(Electronic-Speckle-Pattern-Interferomeiry) is very useful method for measuring In-plane
displacement. Using the CW-Laser and Image processing system,
displacement and strain. Unlike traditional straingauge or moire’ method, ESPI method requires
no special surface preparation or attachments and can be measured In-plane displacement
In this experimental specimen was loaded in paralled with
which was attached

it is possible to measure

with no contact and real fime.
which provided loading step. The specimen was sheet plate,
In this study provides an example of how ESPI has been used

loadcell,
straingauge in x-y direction,
{o measure two dimensional displacement and strain distribution in this specimen. The results
measured by ESPI compare with the data which was measured straingauge method in tensile

testing at 1 tonm range.
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Table 1. The measuring results of In-Plane
Displacement
{a) Tensile direction
Image Strain
LOADL | LOADZ Processing | Measuring FFT
(kg) (kg | Apparatus | Apparatus (1
(1) ()
128 136 57.23 58
173 181 58. 26 59
193 204 89.73 88
238 250 93. 14 9 92.01
263 280 122. 45 123 120.78
296 310 104. 04 101 102. 88
349 360 89.08 88 90. 45
386 399 96. 45 98 96. 88
424 437 98. 65 99 98.27
474 487 93.37 93 91.89
329 540 88. 62 87 88.98
992 563 87.06 86 87.12
589 605 114.95 114 115.15
639 654 115.45 114 116. 15
(b) Compressive direction
Image Strain
LOADI | LOADZ Processing | Measuring FFT
Apparatus { Apparatus
kg) | (cg) Dp(u) pp(#) ()
128 136 21. 26 20
173 181 19.73 20
193 204 27.08 28
238 250 28.24 29 29.85
263 280 38.95 40 39, 42
29 310 30. 57 30 30. 57
349 360 29.59 29 29.16
386 399 31.69 30 31. 05
424 437 30. 08 30 30. 49
474 487 30. 87 29 29. 60
528 540 27.24 28 28.51
552 563 25.42 26 28. 81
589 605 36.72 36 37. 65
639 £i54 35. 67 J6 3.4

AR
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