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Study of Measurement for Stress Distribution

in 2-step lon-exchanged Glass

HREATE* « KA - RIERERE* - PrIiFHE
Kosho Akatsuka, Satoshi Ogami, Seiki Ohara, and Shuji Orihara

PERDIFIUS T ME LTI, BRUAIA A 2238 S IALFRAL T Z 2D 155 2 1E L <l
EY B EIXTERdro7ze ARTIE B L < FI%E L7223 oRHl 7 v o) X2 2 v, 2B
B CA & 5 L7277 7 ZA0FHI 247\ SHOBURAISTIIE T & 2 JE R 3 2 i L CRg
WGREL 720 £ OKHR, B LOEHIE I THE LSl L ISR R YU TH 5 Z L AR E
. PERDIEFETL b S N7 A T A & BRI IRH L 7256 & W CREBE O FishfE & TRF
filic& s L E2MERLK,

Stress distribution in multi-step ion-exchanged glass could not be measured accurately by
using conventional non-destructive stress measurement instrument and method. Therefore,
by applying improved algorithm, stress distribution in 2-step ion-exchanged glass was
evaluated. By comparing the results with 3 destructive measurement methods, it was
confirmed that the measured stress value and the shape of distribution corresponded to the
methods. Besides, it was shown that the accuracy of new measurement was identical to that
of conventional non-destructive method for common 1-step ion-exchanged glass. Thus, it was
confirmed that this newly developed method is applicable for the practical use.
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1. Introduction
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2. Non-destructive Evaluation Method
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Fig.3 A mode of light locus.
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3. Experimental Method

3.1 Glass sample preparation
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Table 1 lon-Exchange condition

ID | Step | Condition Setting
A 1 Salt 80wt% KNO;
20wt% NaNO;
Temp. 450°C
Time 2.5h
2nd Salt 98wt% KNO;
2wt% NaNQO;
Temp. 400°C
Time 0.5h
B 1 Salt 80wt% KNO;
20wt% NaNO;
Temp. 450°C
Time 18h
2™ Salt 98wt% KNO;
2wt% NaNO;
Temp. 425°C
Time. 0.83h (50min)
Table 2 Dragontrail Glass property.
Item Value
Dimension 25x25x1.2mmt
Photoelastic constant 28.3 (nm/cm MPa)
Refractive index 1.51




3.2  Destructive Evaluation method
3.2.1 Etching method
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3.2.2 Slice method
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3.2.3 K distribution measurement by EPMA

K" o5 AiliRiE, 54 EAHBED S 5 2 & A3
b Twaew, EFM~A a7+ 74H
(Electron Probe Micro Analyzer ; EPMA) % v
T, AbEsa b 2 L CRE S o Rim oK A + ~
G & WE L7zo
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Table 3 Specific property comparison

ID | Method | DOL/um | DOL T.P. /um | Tail end/um

A K-O 41 12 55
Slice 39 13 57
EPMA N.D. 14 52

B K-O 87 18 112
Slice 92 18 113
EPMA N.D. 19 115

N.D. : No Data
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Fig.4 Stress distribution comparison between K-O method
(Red line) and etching method (Red circle) with sample A.
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Fig.5 Stress distribution comparison between K-O

method (Red line) and slice method (Blue line) at

A=0.7 for (a) sample A and (b) sample B.
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Fig.6 Distribution comparison between CS measured
by K-O method (Red line) and K ion measured by

EPMA (Blue line) for (a) sample A and (b) sample B.
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5. Discussion
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6. Conclusion
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