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In-situ Measurement for 3-Dimeision Welding Deformation Using Stereo Correlation Technique on Welding

by Takahiro Onda

Abstract

The technique which can measure the transient welding deformation directly is very important to investigate the mechanism of
welding deformation. In this study, in-situ displacement measurement method using digital camera is developed. This system is
non-contact type and it doesn't need any complicated optical systems but it can measure the in-situ displacement over the full-field
in high accuracy by using digital image correlation technique. Therefore, it is considered to be useful and easy to apply to practical
problems. The number of measuring points that can be obtained at a time are more than 10 million. It is the same as the available
pixels of the digital camera. Furthermore, since the active light source is not necessary in this system, the influence of the fluctuation
of the atmosphere caused by the high temperature area is small.

In this study, the detail of the proposed system is performed and it is applied to the transient 3-dimensional deformation
problem under very high brightness lightened by welding arc. Through the comparison between the experiment and measurement
using laser measurement device, the validity of the transient transverse shrinkage, longitudinal shrinkage and angular distortion
which are measured by proposed system is verified. The residual deformation is also investigated to check the accuracy and

usefulness of proposed system.
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Fig. 1 Digital images for 3-dimensional measurement
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Fig. 3 Basic procedure of digital image correlation
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Fig. 6 Distribution of displacement in x direction during heating

0.2 A
0.16
0.08
0.04 : - ‘
0
-0.04
— -0.08
-~ -0.12
— -0.16
| I (a) 40sec (b) 70sec

Fig. 7 Distribution of displacement in y direction during heating
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Fig. 8 Distribution of displacement in z direction during heating
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Fig. 9 Distribution of displacement in x direction during cooling
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Fig. 10 Distribution of displacement in y direction during cooling
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Flg 11 Distribution of displacement in z direction during cooling



KWK TR MRS AT L TR TRk 20 4 %

ZA
[aliii}

- (&R E4E (2009 45 2 H)

Transverse shrinkage [mm]

Angular distortion 8 x107[rad]

—2—110A
—0O— 130A
®  70A(laser)
A 110A(laser)
W 130A(aser) |

Out—of-plane displacement [mm]

-0.6

0

500 1000 1500 2000 2500 3000 3500
Time history [mm]

Fig. 12 Time history of angular distortion
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Fig. 13 Time history of transverse shrinkage
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Fig. 14 Out-of-plane deformation
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