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Micro Scale Mechanical property of Polymeric materials for FPD(Flat Panel display)
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ABSTRACT

The technology trend of Flat Panel Display (FPD) equipments have been demanded that there are compact and

multi-function. Therefore, nano/micro scale patterned on polymeric materials of Back nght Unit (BLU) in Liquid Crystal

Display (LCD) that has been investigated . This paper descnbes a series of Horizontal Type Micro Tensile Tester that were

carried out to investigate the load strain distance performance of typical polymeric material sheets. The polymeric materials

film that micro size shaped specimens for tensile test are used by Cold-Isostatic-Press (CIP). Test equipment is

Horizontal type Micro Tensile Tester that is presented to measure the micro scale mechanical property of thin film for FPD.

This paper presents which easy testing tools measure for micro patterned on polyethylene (PET) specimens.
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PET(polyethylene), Horizontal Type Micro Tegsile Test, CIP(Cold Isostatic Press), BLU(Backlight
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Fig.1 Vertical tensile tester and test-specimen
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Fig.2 Structure of Back Light Unit(BLU) in Liquid
Crystal Display(LCD)
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Fig.3 Schematic of Diffuser(a)and prism sheet(b)
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Fig. 4 Picture of CIP(Cold Isostatic Press)

Table.1 Specification of CIP(Cold Isostatic Press)
—

Item . Value
Commercial Max.Pressure 3,000 Bar
Designed Pressure 3,500 Bar

Compressed Air Air Skgf/em?2

2m x 2m x 2m

Equipment Dimension

Working Space 120 x 360L
Power 3¢/ 220V
Press Media H.O, Oil
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Fig.5 (a) Shape of die and (b)Dimension of micro
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Fig.6 Process of micro tensile test specimen fabrication
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Table.2 Specification of Horizontal Tensile tester

No| Description PZT actuation

i Max.Load Capacity 1000 gf

2 Load Resolution 0.0596? 07gf
3 Full Stroke 1000 s

4 Stroke Resolution 10 nm

5 Max. Velocity 1200 mm/min

6 Min. Velocity 0.06 sz/min

7 Data Acquisition Res. A/D:16bit, D/A:24bit
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Table.3 Testing Condition and Spec of Specimen
ITEM HLA(Dupont)
Material PET(Non-Hard Coating)
Thickness 125/m
Width 300um

Tensile Velocity
Gripping Methode
Test Condition

10(m/min
Glue Methode
RT.23C , RH.45%
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Tabie.4 Mechanical property of PET by Vertical tensile
testing

Dupont|Toray| SKC | KOLON
HLA | S10 {SH33| FCAOQ

Tensile ' mMD| 20 | 21 | 21 18 |D882A
Strength

Property {Units ASTM

1T 25 22 | 24 26  [D882A
(’\}-,’ ERIF
Elongations mp | 200 | 171 | 200 190 |D882A
at Break [ E—
TD | 140 | 151 | 120 135 |D882A

(%)
COF |us | 03406 - 0.27 | D18%4
7 ud | 032 | 04 | - 0.26 | D189%4

(MD :Machine Direction , TD :Transverse Direction)
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Table.5 Summary of testing results

ITEM 10imV/min
Max Load 295.2 of
Displacements at
Maximum Load 40143 ym
Fracture Width 100 g
Tensile Strength
) 23.61
(MD, kg omf
Elongation at Break(%) . 228
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Fig 9. (a) Grape of Horizontal Tensile Testing Results

and (b) Picture of the fracture section
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