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Study of Influence on Warpage of Glass Sheet Dimensions
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Tolerances are getting tight for many products in modern society, and glass products are
not an exception. In particular, the flatness quality of the glass substrate is important in the
case of electronic component applications, and it is evaluated in different ways depending on
the application. In this report, the effect of enlargement of glass sheet dimensions on warpage
was investigated when the glass is set on a flat table as a general way. Applying algebraic
geometry base on a material mechanics, the effect of an actual glass warpage could be
explained and predicted quantitatively and qualitatively. As a result, the size expansion
effect of the various conditions could be easily calculated with a little effort compared with
Finite Element Method (FEM), hence the policy for less warpage and guidelines for the
quality control are successfully developed.
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1. Introduction
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2. Experimental

2.1 Preparation for comparison
Table 1137”9t 4 Z - EOBIT OV TR Gl 217
o7z FA—E L7477 AR Ty MaBRE L7z,

Table 1 Sample list.

Sample Lot Dimension(mm) Measured
range(mm)
A-S Lot A 10013 [le0
A-L Lot A 600400 1.3 1300
A-LL Lot A 1220735 1.3 [1500
B-S Lot B 1100 %0.73 160 (FT-17)
190 (SURFCOM)
B-L Lot B 750 % 650 % 0.73 750 % 650
B-LL Lot B 1300 X 1200 0.73 1300 X 1200

Table 2 Dragontrail Glass property.

Value
74 (GPa)
2.48(gfcm'1]

Item

Young’s modulus
Density

Warpage (mm)

Pos. (mm)

Fig.1 Warpage of [ ]100X1.3mm (Sample A-S).

Warpage (mm)
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Fig.2 Warpage of 600X400X1.3mm (Sample A-L).
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Fig.3 Comparison of average warpage from center
(Sample A-S,A-L,A-LL).

2.2 Measurement method and result of
vertical setting
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2.3 Measurement method and result of
horizontal setting
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Fig.4 Predicted Warpage vs. Actual Warpage (N=75)
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Fig.5 Schema of horizontal setting and measurement point.
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Fig.6 Comparison of average warpage from center
(Sample B-S,B-L,B-LL).

3. Algebraic geometry Analysis

3.1 Assumption of Analysis
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3.2 Solution for Vertical setting
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3.3 Solution for Horizontal setting
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Fig.7 Coordinate of Glass sheet

Stepl
Mo is obtained from wapage data of
small specimen by eq(4).

Step2
A warpage of large specimenis obtained
by eq(7), using Mo of stepl.

Fig.8 Steps for warpage prediction
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Fig.9 Predicted Warpage vs.Actual warpage (N=7)

5. Conclusion
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