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Abstract

Electronic Speckle Pattern Interferometry (ESPI) with a CW laser, a video system and an
image processor was utilized to measure the in-plane displacement. Unlike traditional strain
gauges or Moire method, ESPI method measure the in-plane displacement on real time without
any surface preparation or surface attachment. The specimen has a crack of 10 x0.1 mm in the
middle of plate and strain gauge was also attached on that surface to compare with ESPI method.
This study reveled the ESPI method to measure the displacement and distribution of strain in the
specimen. It was shown in tensile tests that the measurement by ESPI method was comparable
with strain gauge.
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Fig. 1 The basic optical system of speckle photo-
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Photo 4 The diffusion and contraction

Photo 2 The smoothing

Photo 5 The thinning

Photo 3 The binarization
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Table 1 The measuring results of plate (P, gauge) WO Ty
Load Strain ( x107°) Error (%) mf- § o O /
(kef) | ! o] V4
Theory | ESPI | Gauge E ol -
5.61 37.23 38.13 36 5.92 2
-l g
7.47 49.57 50.58 49 3.22 a oL
9.34 61.99 66.52 62 7.29 20l
11.03 73.20 77.86 75 3.81 ° : | !
0 5 10 15 20
13.08 86.81 93.73 87 7.74 LOAD (kgf)
1495 99.22 10759 99 368 Fig. 8 The measuring results of plate (P, gauge)
16.82 | 111.63 | 114.84 113 1.63
18.69 | 123.04 | 130.03 125 4.02 Table 3 Measuring result of cracked plate (G, gduge)
Load Strain( x107%) Error (%)
(kgf)
Table 2 The measuring results of plate (P, gauge) e ESPI Gauge
] e 3.36 59.71 63 -5.22
Load Strain ( x107%) Error (%) _ "
381 49.27 47 4.
(kgf) | Theory | ESPI | Gauge
448 65.80 65 1.23
5.61 37.23 36.96 36 2.67
4.67 60.68 61 —0.52
7.47 4957 49.86 49 1.76
4.86 60.31 59 2.22
9.34 61.99 64.06 62 3.32
5.23 66.42 66 0.64
11.03 73.20 74.92 74 1.24
y 6.72 84.13 86 —2.17
13.08 86.81 89.66 87 3.06
7.47 105.04 107 -1.83
14.95 99.22 107.37 101 6.31
16.82 111.63 | 115.21 111 3.79
18.69 124.04 12250 124 —121 Table 4 The measuring results of cracked plate (Y, gauge)
Load Strain( x107%) Error (%)
10, Theory (kgf) ESPI Gauge
o s ' 3.36 59.71 68 —~12.19
E 00~ 3.81 49.27 51 - 3.39
3 8 4.48 65.80 69 — 4.64
;E g / 4.67 60.68 63 — 3.68
or 4.86 60.31 64 — 5.77
o 5.23 66.42 66 0.64
| ! |
% 5 1 15 » 6.17 84.13 88 — 440
LOAD (kg
Fig. 7 The measuring results of plate (P, gauge) 747 105.04 111 ~ 5.37
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