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Compression Test on Ribs of PDP Rear Panel
by Micro Compression Testing Machine

The demand for PDPs (plasma display panels) for use 
in large flat-panel TVs is rapidly increasing because 
they are thin, very bright and can be made in large 
sizes. 
The PDP structure is made by overlaying two glass 
substrates, one for the front and one for the rear, 
bonding these, and injecting a gas mixture after 
evacuating any air in the gap between the two 
substrates, and numerous partition walls several tens 
of μm wide called "ribs" are formed on the substrates. 

To ensure the mechanical reliability of large PDPs, 
management of the strength of these ribs is regarded 
as necessary, so a means of evaluating the strength of 
these ribs is now required. 
The following introduces an example of a compression 
test performed on a typical rib specimen on the PDP 
rear panel using the "Shimadzu MCT-W500 Micro 
Compression Testing Machine" to measure the 
relationship between breaking strength and force/
displacement. 

The testing machine used in this test (Shimadzu 
MCT-W500 Micro Compression Testing Machine, 
overview shown in Fig. 1) can apply a small force load 
on micro specimens at high precision. Force and 
displacement during the load process are measured 
by built-in sensors. The "side observation kit" for 
enlarging and observing the specimen from the side 

can also be added on. 
Two ribs (both 54 μm wide) on the PDP rear panel 
glass substrate were prepared as specimens (test 
subjects), and a compression force was applied by the 
flat indenter on the testing machine as shown in the 
schematic in Fig. 2.

n Introduction

n Testing machine and specimens

Fig. 1 Overview of Micro Compression Testing Machine Fig. 2 Conceptual Diagram of Compression Test
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Table 1 summarizes the test conditions in this test.
n Test conditions

1) Testing machine Shimadzu MCT-W500 Micro Compression Testing Machine
(with length measurement kit and side observation kit)

2) Specimen No. A, B (2 types)

3) Upper indenter Made of diamond, 20 μm dia. flat surface 

4) Test type Compression test

5) Test force 4903 mN

6) Loading rate 207.411 mN/sec

Table 1 Test Conditions for Compression Test
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Fig. 3 (form output from the testing machine) shows 
the test results (breaking strength) of the two 
specimens (A, B). For convenience, the breaking 

strength (stress) was calculated by dividing the force 
by "π × rib width × indenter diameter." 

n Test results

Fig. 3 Results of Compression Test

Results of Compression Test (Mean Values)

Specimen
Name

Specimen
No.

Breaking 
Force
[mN]

Fiber 
Diameter

[μm]

Fiber
Length
[μm]

Breaking 
Strength

[MPa]
Indenter

Type
Specimen 

Shape

PDP rear 
panel 

substrate

A 2588.2 54.20 20.0 1520.0 Flat, 20 μm 
dia. Fiber

B 1995.1 54.20 20.0 1171.7
Remarks) The breaking strength was calculated by the following formula:

St = 2P/(πdL)
where,
St	: Breaking strength (N/mm2 or MPa)
P	 : Breaking force (N)
d	 : Fiber diameter (mm)	---	Indicates rib width.
L	 : Fiber length (mm)	 ---	Indicates indenter diameter.

Reference
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1171.7

1520.0

A B0

500

1000

1500

2000

Br
ea

ki
ng

 S
tre

ng
th

 [M
Pa

]

Specimen No.

Fig. 4 shows the relationship between force and 
displacement in the load process.
From these results, it can be seen that the breaking 
strength of specimen A is higher than that of specimen 
B.
Fig. 5 shows the image observed from the side 
obtained by the side observation kit, and Fig. 6 shows 
the image observed from the indenter side obtained by 
the length measurement kit. Destruction can be 
visually ascertained from these enlarged images.
(both specimen A)

Relationship Between Specimen No. 
and Breaking Strength

Breaking force:
2588.2 mN

Breaking force:
1995.1 mN
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Fig. 5 Side-View Image During Test

Fig. 6 Top-View Image of Specimen

As introduced above, the micro compression testing 
machine can both evaluate the strength of micro 
materials and structure, and observe actual objects at 

the same time. For this reason, its application is 
anticipated in the evaluation of reliability in the 
electronics field, in particular. 

Before test After destruction (right side) After destruction (left side)

Indenter contact with specimen surface Specimen destructionAt lowering of indenter
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Fig. 4 Force-Displacement Diagram
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