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Manufacturing Technology of Thin Foil Tensile Specimen Using
CIP and Mechanical Property Measurement Technology
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Abstract
This paper is concerned with manufacturing technology of thin foil tensile specimen using CIP(Cold Isostatic Press)
and measurement of precision mechanical properties using micro tensile testing. We can get a burr free micro metallic
thin foil specimen using this technology. For testing mechanical property of this micro thin foil, we use a nano scale
material testing machine that was developed by KITECH. In this paper, micro tensile specimens of nickel and copper thin
foil are fabricated with CIP and precision mechanical properties of these materials could be measured. We will expect
precision mechanical property of micro/nano material and component.
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Table 1 Micro tensile tests’ results with various schemes

Method of Measurement Results Specimen
Young’s | Fracture .
Load Displacement Modu?us Strength Size Material Gripping
(GPa) (GPa) wXt(pm) Method
Greek (1997)[2] Strain Gage Optical Encoder 167 1.25 10X10 Polysilicon Insertion
Tsuchiya (1998)[3] | Strain Gage Strain Gage - 2.5 2~5X2 Polysilicon Electrostatic
Ogawa (1997)[4] Load Cell Microscope 96 0.95 300%0.5 Titanium Screw
Chasiotis (1998)[5] Load Cell AFM 132 - 50X%1.9 Polysilicon Electrostatic
Sharpe (1997)[7] Load Cell Interferometry 176 0.56 200>200 Nickel Insertion
Sharpe (1997)[8] Load Cell Interferometry 168 1.21 600<3.5 Polysilicon Glue
Suwito (1997) Sensing Beam | Displacement Sensor - 1.2 28X15 SCS Glue
Yi (1999)[9] Load Cell Interferometry 169 1.2 100X5 SCS Glue
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Fig. 1 Picture of CIP(Cold Isostatic Press)

Table 2 Specification of CIP(Cold Isostatic Press)

Item Value
Working Space 1200 x 360L
Commercial Max.Pressure 3,000 Bar
Designed Pressure 3,500 Bar
Compressed Air Air Skgf/cm2
Equipment Dimension 2m x 2m x 2m
Power 30 /220V
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Fig. 2 Picture of CIP(Cold Isostatic Press)

Utra-High Isostatic
pressing chamber
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Packaging

Fig. 3 Vacuum packaging of specimen die set and
isostatic pressing process

Table 3 Setting Value of CIP(Cold Isostatic Press)

Ttem Value
Pressure 3,000 Bar
Pressurization Time 20 Sec

Sub-Pressurization Material Urethane
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Fig. 4 Shape and dimension of micro tensile specimen

(b)
Fig. 5 Picture of fabricated specimen
(a) Nickel(t=200¢m), (b) Copper(t=20.m)
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Fig. 6 Picture of nano scale horizontal type material
testing equipment

Table 4 Testing condition and spec. of specimen

Item Copper Nickel
Material Cu 99.9% Ni 100%
Thickness 20 um 200 m
Tensile Velocity 10 ym/min
Gripping Method Glue Method

(b) Copper specimen
Fig. 7 Gripped and fractured shape of specimen
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Fig. 7 Graph of tensile testing results

Table S Summary of testing results

Item Copper Nickel
Max. Load 469.8 gf 373.7 gf
Stroke at Max. Load 200.12m 178.03um
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