
材料试验MCT-W500

MCT 对等离子显示屏背板肋条
压缩测试

摘要：本文介绍了用岛津 MCT-W500型微型压缩试验机对肋条试样（低熔点玻璃）进行压缩试验的例子，测量断裂强度与位移之间
的关系。配合使用长度观察套件与侧面观察套件，可以在显微镜下观察到试样的微观变化，极大提升实验结果的说服力。

关键词：微小压缩试验机  等离子屏肋板  抗压强度

PDPs（Plasma Display Panel）等离子显示屏是继阴极射线管
(CRT)和液晶屏 (LCD)之后的一种新颖直视式图像显示器件。因为
其薄而亮，而且可以大尺寸生产的特点，被广泛用于大型平板电
视中。PDP结构是由两块玻璃基板（一块前一块后）叠合而成，
在两块基板之间的空隙中排出空气后注入气体混合物，在基板上
形成许多几十 μm宽的称为‘肋’的隔墙。              

为了保证大型 PDP的机械可靠性，需要对这些‘肋’的强度
进行严格把控，因此需要对这些‘肋’的强度进行评估。下面介
绍一个在 PDP后面板上用岛津MCT-W500型微型压缩试验机对
一个典型的肋条试样进行压缩试验的例子，以测量断裂强度与位
移之间的关系。

■实验部分
1.1 仪器
MCT-W500（带长度观察套件与侧面观察套件）
1.2 分析条件 

试验类型：加卸载试验
配置压头：金刚石制直径 20μm的平面压头 

测试样品种类：2种 (A型与 B型 )

最大加载力：4903mN

最大加载速度：207.411 mN/sec 

■试验介绍
2.1 仪器介绍

图 1 MCT-W500

图 2 加装侧面观察套件

  图 3 试验示意图
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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

Rib width approx.
54�μm

Force
Flat indenter

Rib
(partition wall)

Glass substrate

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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本试验中使用的试验机（岛津MCT-W500微压试验机，图 1

所示）可以在高精度下对微试样施加较小的力载荷。加载过程中
的力和位移由内置传感器测量。用于从侧面放大和观察样本的“侧
面观察套件”（图 2所示）也可以添加。

2.2 试验过程介绍
本试验将 PDP后面板玻璃基板上的两个肋条（均为 54μm宽）

制备为试样，并用压头在试验机上施加压缩力，如图3示意图所示。
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图 4 维氏硬度与深度曲线 

■结论
本实验通过使用 MST-W500对 PDP屏背板肋条的力学性

能进行测试。通过加装侧面观察组件与上方观察组件可以观察
到肋条破坏的过程，有利于进一步对肋条的强度做出改进。经
验证，该套试验系统能以极小力加载该类产品并获取精准数据
结果。

■结果与讨论
3.1 实验结果
图 4（从试验机输出的形状）显示了两个试样（A，B）的

试验结果（断裂强度）。为了方便起见 ,对试验结果做简化即：
St = 2P/(πdL)

其中 St为应力强度，P为加载力，d与 L分别为肋条长与
宽的尺寸。得到结果如下表 1。

图 4显示了加载过程中力与位移之间的关系。从这些结果
可以看出，试样 A的断裂强度高于试样 B的断裂强度。图 5显
示了从侧面观察套件获得的侧面观察到的图像，图 6显示了从
长度测量套件获得的压头侧面观察到的图像。从这些放大的图
像可以直观地确定破坏。（两组图像皆为样本 A）
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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
Hiramatsu, Oka, Kiyama: Nippon Kogyo Kaishi (Journal of the Mining and Metallurgical 
Institute of Japan), vol. 81 (1965)
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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)
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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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Fig. 4 Force-Displacement Diagram

图 5 侧面观察图像（压缩断裂过程）

图 6 上方观察图像（压缩断裂前后）

表 1  各样品计算结果

编号 NO.
最大加载力

[mN]
肋条宽度

[μm]
肋条长度

[μm]
断裂应力

[MPa]

A 2588.2 54.20 20.0 1520.0

B 1995.1 54.20 20.0 1171.7
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