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Nondestructive Examination of Optical Lens by Resonant Ultrasound Spectroscopy

Seung-Hoon Kim*, Sang-Guk Park’, Young-Nam Kim", In-Young Yang™

IL Abstract

l
l

A7D. Flaw(Z3h

As optical connectors dominate the performance of optical transmitters or receivers, they need an ultra-precise processing
and are composed of optical fibers, ferrule and optical glass lenses. Therefore, this study suggests a nondestructive evaluation
technique or a system using resonant ultrasound spectroscopy to evaluate flaws in a optical glass lens. It also conducted
a nondestructive evaluation for flaws that are commonty found in a optical glass lens and reviewed the results.
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FlIg. 1. The shapes of spherical and aspherical lens

) buba;

specimens  specimens

(a) spot (b) scratch (c) stab
specimen  specimen

Flg. 2. The types of aspherical lens which has some flaws

Table 1 Optical glass lens specimens

Spherical .
Process Size[mm|]
glass lens
é2emm After lst polishing 2.1
After 2st polishing $2.0
b Smm After 1st polfsh?ng 6.7
After 2st polishing 5.0
Process Size]mm|
. Acceptable
Aspherical .
specimens
- d=7, =34
glass lens The specimens 7
which has some defect

Table 2 The mechanical properties of optical glass lens

Elastic . .
Poisson's Density
Spec. modulus ratio [k /m3]
E [Gpa] &
Optical
glass lens 82.1 0.21 2.51x10°
(BK-7)
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Fig. 3. The schematic of measuring part
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Fig. 4. The resonant frequency of measuring part
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Fig. 5. Frequency for spherical glass lens with 92mm
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Fig. 6 Frequency for unspherical glass lens which has bubble
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Fig. 7. Frequency for unspherical glass lens which has scratch
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Fig. 8. Frequency for unspherical glass lens which has spot
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Fig. 9. Frequency for unspherical glass lens which has stab

- 260 -



2000

]
- bubble
1900
i~ _._:}--
= ‘
Q
H
g 1700}
g
(™
= 1600}
[
2
2 1500}
1400 I I - —L A A 1 1
1 2 3 4 5 6 7
The number of mode

Fig. 10. Frequency for unspherical glass lens which has bubble
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Fig. 13. Frequency for unspherical glass lens which has stab
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Table 3 Comparison of resonant frequency for optical lens

Spec spherical spherical aspherical
22mm 25mm
Polishing  Ist perfect 1st perfect acceptable
Diameter 3.45%7
@2 2.1 a5 6.7
[rm] mm2
Mass
[e] 0.0104 0.0119 0.1646 0.4075 0.3202
g
Resonant 1444 1608.2
frequency 1520 1455.2 18326 1981 1.8027
[kHz] '
B 14725 652.56
162 12646 1020
[10°g"/sec] 155.01 743.61
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