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Machine parts and structures of a change in the displacement and strain can be evaluated safety
is one of the important factors. Typically the strain gauge has been employed to measure the
displacement and strain. However, this contact-type measurement method has disadvantages
that are not measured under condition of specific object shape, surface roughness and
temperature. In particularly, 3 point bending and 4 point bending test not use strain gauge. So its
test used cross head displacement and deflect meter. Digital Image Correlation measurement
methods have many advantages. It is non contact-type measurement method to measure the
object displacements and strain. In addition, it is possible to measure the Map of full field
displacements and strain. In this paper, measured the 3 point bending deflection using the Digital
Image Correlation methods. In order to secure the reliability, Digital Image Correlation method
and universal test machine were compared.

Key Words: Digital Image Correlation (0| 0| X| 42t#), 3 Point bending test (3% =& Al¥), Deflection (A & 2), LZ0|
& 6061 (Aluminum 6061), Measurement Program (A& ZZ12)
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Fig. 1 Schematic of 2D Digital Image Correlation System

Fig. 2 Reference Image, The red square is the subset
used for tracking the displacement of its center
point, and the intersection points of the yellow
grid are subset image center point to calculate the
Image correlation for the displacement
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Fig. 3 Computed whole-field sum of square different
coefficient distribution
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Fig. 4 Schematic illustration of a reference square
subset of reference image and target subset after
deformation
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[ : Searching area
o : Reference image subset center

a : X Direction Initial guess
b : Y Direction Initial guess

Fig. 5 Schematic illustration of an initial guess system
for the calculation of image correlation
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Length : 25 mm

7
i '/ Width : 25 mm

Thickness: 6 mm

——

50 mm 50 mm
Mid Span

—
Support Span : 100 mm

Fig. 8 Illustration of the specimen dimension and 3-
Point bending test condition

Table 1 3 Point bending test load condition

Load step Load Load step Load
1 10 kef 4 25 kef
2 15 kgf 5 30 kgf
3 20 kgf 6 35 kef

Fig. 9 Photography of digital image correlation experi-
mental set up for 3 point bending test
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Fig. 10 Illustration of Virtual grid for measurement of
the deflection on the reference image
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Fig. 12 Illustration of variation on the Y Direction
displacements by each bending loads
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Table 2 Comparison of deflection and measurement error
between the universal testing machine and the
DIC measurement system

Load Universal Test DIC Error rate

(kgh) Machine (mm) (mm) (%)
10 0.065 0.0645 -0.77
15 0.116 0.1150 -0.86
20 0.201 0.2027 0.85
25 0.367 0.3666 -0.11
30 0.761 0.7639 0.38
35 1.382 1.4072 1.82
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