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The Strain Analysis by Noncontact Measurement Method in the Steel
Plate Welded Zone of Automobile

I. J. Kim*, C. E. Pak, B. S. Sung, E. Heo

ABSTRACT

Currently the plates used for the various structures has a tendency to being slim to the degree of the sheet metal
vis-a-vis the overall measurements of the structure, and the conditions of their usage and load have been getting
diverse. As the structure material has been used more and more under the various conditions, the necessity of the
strength analysis is to be required. While most of these methods are simply based on the strain gaging method; that
is, directly attaching most of the material to the gage, using the non-contact method is 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.

Therefore, this dissertation is on the measurement of the strain caused by the characteristics of the TIG welded
zone which is used with 3D ESPI system that is functionally modified through the laser ESPI system.
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Table 1 Chemical compositions of base metal

(wt. %)

Si

Mn

S

0.04

0.012

0.32

0.025 0.008

Table 2 Mechanical properties of base metal

Tensile
strength
(MPa)

Yield
Strength
(MPa)

Elongation
(%)

Young's
modulus
(MPa)

320.46

177.38
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(a) base metal
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(b) welded metal

Fig. 1 The configuration to tensile specimen

Table 3. Welding conditions of butt welding
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Thickness Current Voltage Ar gas flow
(mm) (A) V) (I/min)
1 90 40 15
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Fig. 2 Schematic diagram of total ESPI system
employed
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(a) original image (b) area 3d

Photo. 4 In-plane fringe pattern of the composite of
ESPI in the 421N tension
(a) original image (b) area 3d

Photo. 1 In-plane fringe pattern of the composite of
ESPI in the 176N tension

e

(a) original image (b) area 3d

Photo. 5 In-plane fringe pattern of the composite of
ESPI in the 461N tension

(a) original image (b) area 3d

Photo. 2 In-plane fringe pattern of the composite of 50
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Fig. 3 Measuring results from the center line of butt
welded specimen in the 176N tension

(a) original image (b) area 3d

Photo. 3 In-plane fringe pattern of the composite of
ESPI in the 323N tension
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Fig. 4 Measuring results from the center line of butt
welded specimen in the 225N tension
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Fig. 5 Measuring results from the center line of butt
welded specimen in the 323N tension
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Fig. 6 Measuring results from the center line of butt

welded specimen in the 421N tension
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Fig. 7 Measuring results from the center line of butt

welded specimen in the 461N tension
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