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Abstract: In this study, tensile tests for 12-um-thick copper thin foils were performed by using the DIC method. The
DIC method provided precise stress-strain curves for thin film materials, and a commercial inkjet printer can be simply
and effectively used for printing speckle patterns on the specimen of Cu thin films whose surface contrast is too low to
apply the DIC method. The mechanical properties of Cu thin foils obtained in this study are as follows: elastic modulus
E =89.2 GPa, 0.2% offset yield stress Sp,¢, = 232.8 MPa, tensile strength S, = 319.2 MPa, elongation at fracture & =
16.8 %, and Poisson’s ratio v= 0.34.
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Fig. 2 Schematic of the specimen (unit: mm)
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Fig. 3 A surface image of the specimen

Fig. 4 Speckle pattern by using an inkjet printer
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Table 1 Comparison of tensile test results for the
specimens with and without speckle patterns

without speckle with speckle

No.

S.(MPa) & (um)  S.(MPa) & (um)
1 319.5 849.0 319.9 863.4
2 314.2 783.5 321.3 842.3
3 317.4 880.0 316.3 837.2
Mean 317.0 837.5 319.2 847.6
300 | = ) .
Ef 200 | 4
=3
& 100 .
> with speckle
—— without speckle
0 4
0 200 400 600 800

Displacement (um)

Fig. S Stress vs. grip-to-grip displacement curves
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Table 2 Tensile test results for Cu thin foils

No E S0.2% Su & y
’ (GPa) (MPa) (MPa) (%)
1 86.5 233.0 3199 17.2 0.33
2 91.3 235.1 3213 16.6 0.34
3 89.8 230.3 316.3 16.5 0.34
Mean  89.2 232.8 319.2 16.8 0.34
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Fig. 6 Tensile test results for Cu thin foil
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