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Residual Stress Measurement of Flat Welded Specimen
by Electronic Speckle Pattern Interferometry
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Abstract The size and distribution of welding residual stress and welding deformation in welding structures have
an effect on various sorts of damage like brittle failure, fatigue failure and stress corrosion cracking. So, research
for this problem is necessary continuously. In this study, non-destructive technique using laser electronic speckle
pattern interferometry, plate of welding specimen according to the external load on the entire behavior of residual
stress are presented measurement techniques. Once, welding specimen force tensile loading, using electronic
speckle pattern interferometry is measured. welding specimen of base metal and weld zone measure strain from
measured result, this using measure elastic modulus. In this study, electronic speckle pattern interferometry use
weld zone and base metal parts of the strain differences using were presented in residual stress calculated value,
This residual stress value were calculated by numerical calculation. Consequently, weld zone of modulus high
approximately 3.7 fold beside base metal and this measured approximately 8.46 MPa.
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Fig. 5 Configuration of experimental device

Table 1 Phase map of butt welding specimen
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Fig. 6 Profile data of measured phase map
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Fig. 7 Elastic modulus graph of base metal parts
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Fig. 8 Elastic modulus graph of welded zone

[
E
- L]

=
Average o = 8.460MPa "

Stress(MPa)

g T T T T T T T

I
@
@
w0
=

Load (kM)

Fig. 9 Residual stress graph by tesnsile load

5kN ~ 11 kN CO, &FHAIPH ZAH
5 ZAFY 8 Fe o83 Fig 794 2

e

ol AR VAT e Atsidon, of
206 GpaZ =4 =3t}

Fig. 8= A(3)°l o3, I7&4 #e =
7HEstls o, @4AF gele 9%E VIAA
$oB =2, Table 29 &3F WEE F &85 vt
gog Jeiglen, 2 #e °F 768 Gpa® 57

= At
A Az COo, %oy EPAFA] LHR
AT e a4 72 F AdG 44 7

e

A st Fig. 99F 2]
A 5 AA FFE e I3

1) &-HAEAY A o, °o]&
HolA AHAE o83l ZA3FeH, AF
He] ZARE 2 &HFo WY F HIEY
ato] M-S S ATk

2) AR dAFE BAR SdAdASFRY
oF 37HIE SAHAY. F3E SAAFE 5
e AFSYHUS 2EFded, 1 FAge
oF 8.46 Mpa®] IF-gHo| EA3IATh
HolA A 71HE By, dEz, B33

afo] Foutx] komm 4 TR AlFA

PF7te] &old FHoZ Atz HT

= 7
o] =L 20109% FAYSw S&ATFH Y

A hE ol ATEH A

k]
ki
A
rar

[1] J. F. Lancaster, "Metallurgy of Welding," 3rd
Edition, pp. 1-5 (1980)
[2] K. Masubuchi, Welded

Structures-Residual  Stresses, Distortion, and

"Analysis  of

Their Consequences," Pergamon Press, Oxford,
(1980).

[3] P. Michaleris and A. DeBiccari, "Prediction of
welding distortion," Welding Journal, Vol. 76,
No. 4, pp. 172-179 (1997)

[4] V. Madjarova, S. Toyooka, R. Widiastuti and
H. Kaadono, "Dynamic ESPI with

subtraction-addition method for obtaining the



154 454, 455, 38E, 144
phase", Optics Communications, Vol. 212, pp. Annual  Spring Conference of the KSNT,
35-43 (2002) pp. 478-483 (2010)

[5] K. S. Kim, D. S. Kim, H. C, Jung, K. S. [6] K. S. Kim, H. M. Kim, H. S, Chang and S.
Kim, S. Y. Jeon and D. P. Hong, P. Yang, "Thermal deformation measurement
"Deformation and detection frequency spherical glasses lens using ESPI", Journal of
according to nuclear power pipe thickness by the KSNT, Vol. 28, No. 2, pp. 137-143

ESPI and infrared camera", Proceedings of the (2008)



