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and reference beam
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Fig. 4. Changes in optical path length as a result of

translation in both x and z directions
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Fig. 5. Change of the optical path length
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Fig. 9. The image processing system
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Fig. 12. The measured area of specimen
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Table 1. The measuring results of plate(p; gauge)
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Table 3. The measuring results of plate(ps gauge)

STRAIN(X10~%)

STRAIN(X107%)

LOADkgh) e S evT ESPT [GAUGE|ERROR(%)| | LOAD (kg e SpuT FopT [GAUGE|ERROR(%)
5.61 37.231 37.93| 38 -0.18 561 37231 35477 35 1.34
747 49571 50.85| 50 1.70 747 4957 48.21| 47 2.57
934 6199 65.17 63 344 9.34 61.99| 59.77] 57 4.86
11,03 7320 7934| 76 439 11.03 7320 73.65| 69 6.74
13.08 © 86.81) 9179} 88 420 13.08 86.81] 9158 79 15.92
14.95 99.22| 108.69{ 100 8.69 14.95 99.22| 98.19; 93 5.58
16.82 111.63] 112.10| 114 -1.67 16.82 111.63{ 101.46| 103 -1.50
18.69 124.04| 138.75] 126 10.12 18.69 124.04| 119.92| 116 3.38
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Fig. 19. The measuring results of plate(p; gauge)

Table 2. The measuring results of plate(p. gauge)

STRAIN(X10~%)

LOAD(kgh) rEoRY[ ESPI |GAUGE|ERROR(%)
561 | 3723 3813| 36 592
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9.34 61.99 66.52 62 7.29
11.03 73.20 77.86 75 3.81
13.08 86.81 93.73 87 7.74
1495 9922 10759| 99 868
16.82 111.63| 114.84| 113 1.63
18.69 124.04} 130.03| 125 4.02
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Fig. 20. The measuring results of plate(p; gauge)

Fig. 21. The measuring results of plate{ps gauge)
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A Study on the Strain Analysis of Plane by Electronic
Speckle Pattern Interferometry(ESPI)

Koung Suk Kim* Hyoung Chul Choi*, Seung Pil Yang* Hyoung Soo Kim*, Jae Kang Chung*
and Dong Hyun Kim™**
*College of Engineering Chosun University
**College of Engineering Wonkwang University

Abstract Electronic speckle pattern interferometry(ESPI) using a CW laser, a video system and an
image processor were applied to the in-plane displacement measurements. Unlike traditional strain
gauges or Moire method, ESPI method requires no special surface preparation or attachments and it
can be measured in-plane displacement without any contact and real time. In this experiment, specimen
was loaded in paralled with a loa cell. The specimen was plance to which strain gauges was attached.
The study provides an example of how ESPI have been used to measure displacement and strain dis-
tribution in this specimen. The results measured by ESPl were compared with the data which were

measured by strain gauge method in tensile testing.
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