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The Strain Measurement of Pure Aluminum Welded Zone by the Laser System
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Abstract

Currently knowledge of strain in welds has mainly been obtained from strain gage method; that is directly attaching
the gage to the most of the material. The very few non-contact methods 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 paper is on the measurement of the strain caused by the characteristics and the temperature changes of the
GTA welded zone employed with 3D ESPI system that is functionally modified through the laser ESPI system. This
system may be applied the steel plate such as for the electronics, chemistry, food instrument and electronic appliances.
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Fig. 1 Fundamental optical system of 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| 0.05| 0.05| 0.05| 0.10 | 0.06 |99.35

Table 2 Mechanical properties of base metal

Tensile strength | Yield strength Elongation
(kef/mm®) (kef/mm?) (%)
98 89.18 24

Table 3 Welding conditions of butt welding

Thickness | Current | Voltage | Pulse | Ar gas flow
(mm) (A) (V) (Hz) (1/min)
1 115 20 95 15
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Fig. 2 The configuration to tensile specimen
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employed
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Fig. 5 Fringe pattern of ESPI on the tension
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Fig. 7 Measured results from the center line of butt
welded specimen on the 167N tension
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Fig. 8 Measured results from the center line of butt
welded specimen on the 206N tension
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Fig_ 11 Measured results in the 108N tension on the
temperature variation
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Fig. 12 Measured results of strain in the 167N
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Fig. 13 Measured results in the 206N tension on the
temperature variation
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