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Measurement of Tensile Properties of Copper Foil using Micro-ESPI
Technique

Dong el Kim*, Yong Hak Huh” and Chang Doo Kee**

ABSTRACT

Micro-tensile testing system, consisting of a micro tensile loading system and micro-ESPI{Electronic Speckle
Pattern Interferometry) system, has been developed for measurement of micro-tensile properties of thin micro-materials.
Micro-tensile loading system had a load cell with the maximum capacity of SON and micro actuator with resolution of
4.5nm in stroke. The system was used to apply a tensile load to the micro-sized specimen. During tensile loading, the
micro-ESPI system acquired interferometric speckle patterns in the deformed specimen and measured the in-plane
tensile strain. The ESPI system consisted of a CCD-camera with a lens and the window-based program developed for
this experiment. Using this system, stress-strain curves for 4 kinds of electrolytic copper foi! 18 Llm thick were obtained.
From these curves, tensile properties, including the elastic modulus, yielding strength and tensile strength, were
determined and also values of the plastic exponent and coefficient based on Ramberg-Osgood relationship were
evaluated.

Key Words : Micro-ESPI (P[°} =& ESPI), Elastic Modulus (£+43 Al4%), Yielding Strength (2574 E), Tensile
Stength (! 373 %), Copper Foil (' 2%}, Stress-Strain Curve (3 3-H 8 & I 4)
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Fig. 1 Micro-tensile testing system including micro
actuator and load cell
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Fig. 2 Schematic diagram of micro-ESPI system
for measuring tensile strain during micro-
tensile test
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Fig. 3 Algorithm for measuring subsequent tensile
strain during micro-tensile testing
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Fig. 4 System for controlling the test machine and
processing speckle pattern image (IPSGv2)
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Fig. 5 Microstructure of copper foils by SEM; (A)
F2WS, (B) HTE, (C) FQ_HTE, (D) FQ_VLP
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Fig. 6 Dimension and shape of the micro-tensile
specimen used in this study
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Fig. 7 Typical tensile load-displacement curve for electrolytic copper foil and typical fringe patterns obtained

at the respective instant showing elastic, plastic deformation, crack initiation and propagation
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Table 1 Mechanical properties obtained from micro-tensile tests for 4 kinds of electrolytic copper foil

1.D. of Elacitic Yielding Tensile Plastic Plastic
Material Modulus Strength Strength Constant Exponent
E (GPa) oys(MPa) ou(Mpa) ag(x10%) m
— *
F2WS 711+ 53 2576 +74 2946+ 1.6 1.56 + 0.4 18.97 £ 438
HTE 723+ 0.8 3059 £ 5.7 3773+ 1.1 0.46 + 0.2 211+£2
FQ_HTE 70.8 £ 5.0 3058 + 4.2 365.0 £ 3.3 138+ 07 074 £ 25
FQ_VLP 799+ 14 3971+ 56 4612+ 14 241+ 26 17.7+27
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