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A Study on the Stiffness Characteristic of Repeated Unit Cell Structure
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The repeated unit cell structure is applied fo the composite, the carbon nanc tube and sandwich
panel. In this paper, a study on the stiffness of unit cell structure has been performed with the
tube support plate of the steam generator. For this, repeated unit cell structure’s equivalent
efastic constant and poisson’s ratic was evaluated through FEA and tests under the elastic range
load. Also we evaluated the effect on the specimen size from results.
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Fig. 1 Schematic figure of the tube support plates

Fig. 2 Unit cell
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Fig. 3 Unit cell of rectangular type

Fig. 4 Unit cell of hexagonal type
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_Table 1 Mechanical properties of the test material

Yield Strength Tensile Strength
(MPa) (MPa) (%)

Elongation

Rock-well Hardness Young'’s modulus
(B Scale) (GPa)

276 469 0.3

88 200

Table 2 Chemical composition of material

Material Al C Cr

Fe Mn P Si S

SA240 Type 405 0.2 0.08 13

&5 1 0.004 1 0.003
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(b) Equivalent poisson’s ratio
Fig. 7 Ratio of equivalent elastic constant and Poisson’s
ratio for variation of width
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(a) Equivalent elastic constant

[0 Ayl
Q8fF
°
®
0
R o
Q
w0
2
[=}
o
= a4l
g
[
£
£
& o2}
00 1 1 L
o oEs ,
FXBmm 9 Xz UG

(b) Equivalent Poisson’s ratio
Fig. 8 Ratio of equivalent elastic constant and Poisson’s
ratio for variation of length

Table 3 Specimen size and test load

Specimen Width Length Test Load
1D (mm) (mm) ™)
CS1 100 370 4900
CS2 160 370 4900
CS3 210 370 4900
CS4 160 298 4900
CSS 160 580 4900

Fig. 9 The shape of specimen

Fig. 11 Method to measure the displacement with LVDT
in compression test
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(b) Equivalent Poisson’s ratio
Fig. 12 The width effect by the compression test
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(b) Equivalent Poisson’s ratio
Fig. 13 The length effect by the compression test
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