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The Strain Measurement of Butt Welded Zone by the Laser System

Back-Sub Sung, Yong-Hoon Cha, Chang-Eun Park, ill-Soo Kim, Duck-Joong Kim,
Youn-Sin Lee, Joon-Sik Son

ABSTRACT

Currently knowledge of strain in welds has
gaging
method; that is directly attaching most of the

mainly been obtained from strain
material to the gage. The very few non-contact
method are still in the early stage. One of the
non-contact methods is by the use of the laser
that has high-level of the accuracy for the
measurement, and this laser also has excellent
characteristics on which many studies for its
applications are focused throughout the many
fields.

The dissertation is on the measurement of the
strain caused by the characteristics and the
temperature changes of the TIG welded zone
which is used with 3D ESPI system that is
functionally modified through the laser ESPI
system. This system employed the aluminum
sheet-metal which are mainly used for the steel
plate such as for the electronics, chemistry, food

instrument and electronic appliances.

Key Word : Non-contact method(¥] &), ESPI
(AAA 2] 29 E714), TIG(Inert Gas Tungsten Arc
Welding)
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Fig. 1 In-plane displacement sensitive ESPI
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Table 1 Chemical compositions of base metal

(wt. %)
Si Fe |Cu{Mn|Mg| Zn | Ti Al
0.198 ( 0.65 10.0510.05 | 0.05( 0.10 { 0.06 | 99.35

Table 2 Mechanical properties of base metal

Tensile . .
Yield Strength| Elongation
strength (MPa) %)
a
(MPa) 0
98 89.18 24




SHA SHEY 984 =1 9 AgHo| &, W ayelx, Fig. 4= ESPI %A AN AjAd
e WA g Fegwe 2 A7z 4P FHEE S4Hoz yud agln.
dov, 3% A 4FvEHSE 300 mmX
200 mme) @72 3t A zF}EHA 150 mmXx50
mm$ UF AFAEL AFGHAT. I 2EHY
AolAE £H dHlo|l=iE HAZ dAT 77
5mm, 15mm, 25mm, 35mmeZE H I3 AEE
Ql ¥gE ZFHsux vk

Fig. 2 A22A A4e JeE BodFe a9
otk AN APHe FWA YYMo| HES
|HA T4 AHE £H1E 7] Wi 4F =
A 2gEE e 2908 A3 HAT i

U

Fig. 3 Schematic diagram of three-dimensional E
P"ﬁ;“;ﬂ - L Ll g SPI system

& ¢ ¢ 4
& @ —_—
b4 4 4 0 e
o
90 32 Qperating
Electronic
Fig. 2 The configuration of grip in tensile i
testing Seneer

=3

o
= ' Fig. 4 Schematic diagram of total ESPI
£3

Table 32 wu7] &HAEHY &1z
=9
°= system employed

e EZA A QB BE 3
o AT $ARHDAH. '

Electronic ZA& 33& Adels A717] A%
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Photo. 1 3D shape of ESPI on the 108 N tension

Photo. 2 3D shape of ESPI on the 127 N tension

Photo. 3 3D shape of ESPI on the 147 N tension

Photo. 4 3D shape of ESPI on the 167 N tension
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Fig. 5 Measured results from the center line of
butt welded specimen on the 108 N tension

S| -ese | :
70 - GAGE i
565 | .
£y
T 60 -
s
&

[} 5 10 15 20 25 30 kLY 40
Distance of welded center line (mm}

Fig. 6 Measured results from the center line of
butt welded specimen on the 127 N tension

Photo. 6 3D shape of ESPI on the 206 N tension

Table 4 Comparison of the results of the strain
gauge with those of ESPI at the

tension of butt welded specimen ?
Strains at the position apart 5 .
Load et from welzled c)enter line :2 r
etho e %
() 5 |15 | 5 | % O ey
mm | mm | mm | mm Fig. 7 Measured results from the center line of
1| 108 ESPI | 4334 | 61.36 | 6592 | 5878 butt welded specimen on the 147 N tension
GAGE | 42.73 | 6047 | 64.72 | 57.39
ESPI | 60.23 | 69.65 | 74.35 | 68.77 200
2| 127 GAGE | 59.03 | 68.07 } 7283 | 67.13 120
ESPI | 80.21 | 75.60 | 76.82 | 72.04 SO
| " [GaGE | 8172 | 7375 | 7538 | 7046 i ;
ESPI |120.74] 82.03 | 8356 | 81.26 ® o \ ]
4| e GAGE |122.32| 80.37 | 81.68 | 79.23 80 — 8
5 | g5 | ESPL |167.37|10875) 98.36 | 96.37 o s BoE o omow o % e
GAGE |164.08{106.42| 9657 | 97.19 . ]
GAGE |199.46131.86]/110.36|114.08
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Fig. 9 Measured results from the center line of
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Fig. 10 Measured results from the center line of
butt welded specimen on the 206 N tension (d [ 167 N]
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