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A Study on Welding Residual Stress Measurement by
Laser Inteferometry and Spot Heating Method

Kyung Min Hong‘, Young June Kang# and Dong Hwan Lee

ABSTRACT

Residual stress is one of the causes which make defects in engineering components and materials. Many
methods have been developing to measure the residual stress. Though these methods provide the information of
the residual stress, they also have disadvantage like a little damage, time consumption, etc. In this paper, we
devised a new experimental technique to measure residual stress in materials with a combination of laser speckle
pattern interferometry and spot heating. The speckle pattern interferometer measures in-plane deformation during
the heat provides for much localized stress relief. 3-D shape is used for determining heat temperature and other
parameters. The residual stresses are determined by the amount of strain that is measured subsequent to the heat
and cool-down of the region being interrogated. A simple model is presented to provide a desctiption of the
method. In this paper, we could experimentally confirm that residual stress can be measured by using laser
interferometry and spot heating method.

Key Words : Electronic Speckle Pattern Interferometry (A 25 & s 1HdH), Residual Stress (ZF-53),
Spot Heating Method (3 7}E4), Welding (£73)
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Abbreyv. Description Dimension
L Over-all length 150 mm
A Length of reduced section 78 mm
B Length of grip section 36 mm
C Width of grip section 54 mm
G Gage length 70 mm
W Width of reduced section 15 mm
T Thickness 0.5 mm

Fig. 3 Dimension and mechanical
specimen
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Fig. 5 TIG welding specimen

Fig. 6 Nd:YAG Laser welding specimen

Fig. 7 Tension Tester
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Fig. 8 Schematic diagram of the laser interferometer
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Table 1 Heating laser specifications
Heating source Nd : YAG Laser
Heating area D 1.2 mm
Heating time 5 seconds
Heating power 13 W
Pulse width 8 ms
Frequency 10 Hz
Energy level 10 %
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Fig. 10 Unwrapping for TIG welding specimen

Fig. 11 3D plot for TIG welding specimen
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Fig. 12 Phasemap for LASER

Fig. 14 3D plot for LASER welding specimen
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