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Technology of Non-destructive Stress Measurement
in Spot Welded Joint using ESPI Method

Duck Joong Kim®, Jeong Han Kook® . Se Yong Oh***,
Bong Jung Kim™*, Wor Il Yoo****, Young Ho Kim****
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Abstract In spot welded joint, Electronic Speckle Pattern Interferometry(ESPI) method using the Model 95 Ar
laser, a video aystem and an image processor was applied to measure the stress. Unlike traditional strain
gauges or Moire method, ESPI method has no special surface preparation or atlachments and can be measured
in-plane displacement with non-contact and real time. In this experiment, specimens are loaded in parallel
with a load cell. The specimens are madc of the cold rolled steel sheet with lmm thickness, arc attached
strain gauges. This study provides an example of how ESPI has been used to measure stress and sirain in
gpecimen. The results measured by ESPI are compared with the data which was measured by strain gauge
method under tensile testing.

Key Words: Electronic speckle pattern interferometry(ESPI), Image processor system, Strain gauge method
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Speckle Pattern Interferometry : ESPDE
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Table 1. Chemical compositions of base metal

(wt. %)
C Si Mn P )
0.04 0.012 032 0025 0.008
Table 2. Mechanical properties of base metal
Yield | Tensile Elongstio Foung's Poisson's
strength | strength Olzgc;l " modulus 1_5?1 ’
(MPa) | (MPa) & MPa) |
2
1715 2945 53.0 0 OQ 0.3
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Figure 1. Spot welded specimen for ESPL

100 unit : mm
= |
44 e
|
! R o
£ ° Ik
4 R
93 30

Figure 2. Configuration of grip.
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Figure 3. Arrangement of optical system,
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Figure 4. Strain vales of spot welded joint (R) point).
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Figure 5. Stain values of spot welded joini (R point).
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Figure 6. Strain values of spot welded joint (Rs point).
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Figure 9. Speckle pattern at 2.0 kN.

o
okl
=
e
p=1
=
ir‘
)
o,
)
B
>
B
1
it
iy
-
iy
S
i)
i
ol
>,

{11 Dendy. D., Leendertz. J. A, “Plane Surface Strain
Examination by Speckle Patiern Interferometry
using Electronic Processing”, Journal of Strain
Analysis, Vol. 9, No. 1, pp. 17-25, 1974.

[2] Barker. D. B, Fourney. M. B, “Displacement
Measurcrnent in the Interior of 3-D using Scattered
Light Speckle Patterns”, Experimental Mcchanics,
16 (16), pp. 209-214, 1976,

[B] hE—g, “ b=z~ LTI L 2FE Y

VT HWTE", LA i TG, 324, 9%,

pp. 676-632, 1983.

Goodmann. J. W, “Statistical Properties of Laser

[4
Speckle Pattern”, Topics in Applied Physics, Vol.9,
pp. 876-879, 1975.

Archhold, E, Ennos. A. E, “Displacement

=5

5}
Measurement  from  Double Exposure Laser

Photographs”, Optics, 19(4), pp. 253-271, 1972,

=3

(6] Groh. G, “The Engineering Uses of Laser Produced
Speckie Pattern”, edited by E. Robertson and J. ML

Harvey, Cambridge Univ. P’ress, pp. 483-484, 1985.



