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ABSTRACT

As the digital TV markets rapidly growing, many manufacturers introduce large size flat screen TV units. There are
two different display types available to large size models which are plasma and TFT-LCD. Since both are constructed
with thin large panels that are mostly fragile to even moderate mechanical shock inputs. Some large size panels are
severely resonated by the acoustic sound generated TV which deteriorates video quality. Recognizing the potential
problems of large displays, accurate measurement of the pancls is to be an essential task for the reliable design.
Measurement of mechanical properties of a thin large crystallized panel such as TFT-LCD display with traditional
material testing equipments is challenging. Since TFT-LCDs are constructed with combination of brittle glass panels,
polymer sheets, and liquid crystal, their properties are not only anisotropic but also usually non-linear. Accurate
measurement of the properties often requires very expensive facilities. Especially when the size of the test sample is as
large as 40-inch or wider, direct measurement cost is prohibitive. Even worse, machining of the large TFT-LCD to make
a smaller size specimen that could be fit into a material tester is not possible because of liquid crystal leakage. A new
method for the measurement of elastic modulus of. large TFT-LCD panel is presented in this article. The suggested
method provides a simple, economic, and user-friendly way for measuring the elastic modulus of large panels with
considerable level of accuracy.
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1. MB PDP(Plasma Display Panel), FED(Field Emission

Display) ® #7] EL(Organic Electro-Luminescent)

A B ARAE L AF 71718 d2&FHe] 53 ¥/ FPD(Flat Panel Display)E WE3}= XA
Aol AHRHT Qe Zutet A4 FAFA(Thin o) UAY d2Foldigital display) AAejth.
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distributed load
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Table 1 Test Results of a 40-inch TFT-LCD and Diffuser panels

. . EAGP
Specimen ];‘;Zdt‘i’:i 8 (mm) # E/(GPa) AGPa)
¢ Center Edge Center Edge
D;,‘T“S“ Rear 28.43 588 628 4.19 3.47 3.37
ate
Diffuser Front 32.91 580 624 - 3.57 3.49 3.41
Plate
LCD Panel Rear 23.09 200 240 22.68 27.96 26.25
LCD Panel | Front 19.52 184 215 26.82 31.15 29.30
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Fig. 4 Deflection of 2D beam under distributed load
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Fig. 5 Strain of 2D beam under distributed load
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Fig. 6 FE analysis result of 2D beam under distributed
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Fig. 8 Modal analysis result

Table 2 Results of modal test and analysis

Mode F.E. Analysis (Hz) Modal
E=12GPa E=30GPa Test (Hz)

1 6.01 9.50 9.50
2 6.15 - 9.73 -
3 13.96 22.06 22.40
4 16.56 26.18 26.20
5 16.67 26.35 -
6 21.19 33.50 33.50
7 25.29 40.00 40.60
8 30.66 48.48 48.00
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Fig. 9 Finite element model of a 40-inch digital TV set
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