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The Evaluation on the Frequency Characteristics of the Optical
Glass Lens by Resonant Ultrasound Spectroscopy
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Abstract The optical glass lens is requited high dimensional precision such as the lack of defect . In this
paper, we examined the detectable defect by using the resonant ultrasound spectroscopy (RUS). The RUS is
the measurement system which is to excite the specimen and to inspect the differences of resonant frequency
pattern between acceptable specimen and specimen which has some defects. In this paper, for nondestructive
evaluation by using RUS, we measured the resonant frequency of each specimen which is spherical and
aspherical glass lens. With the results, we knew the polishing processing degree of spherical glass lens by the

measured resonant frequency and could evaluate the characteristic of aspherical glass lens about some flaws.

Keywords: resonant ultrasound spectroscopy(RUS), resonant frequency, nondestructive evaluation, spherical

glass Lens, aspherical glass lens, polishing processing degree, flaw
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(b) Spherical lens after
2nd polishing
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(c) Acceptable aspherical lens

Fig. 1 The shapes of spherical and aspherical lens

(a) spot specimen (b} scratch specimen

{c) stab specimen (d) bubble specimen

Fig. 2 The types of aspherical lens which has

some flaws
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Table 1 Optical glass lens specimens
Spherical Process Size[mm]
glass lens
After 1st polishing ¢2.1
¢2mm
After 2nd polishing @20
After 1st polishing 6.7
@5mm
After 2nd polishing @5.0
Process Size[mm]
Aspherical Acceptable specimens
glass lens d=7, =34

The specimens which has
some defect

Table 2 The mechanical properties of optical glass

lens
Elastic Poisson’s Density
Spec. modulus ratio kg
E [Gpal
Optical
glass lens 82.1 0.21 251%10°
(BK-7)
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Table 3 Comparison of resonant frequency for
optical lens
spherical spherical

Spec @2 mm @5 mm
Polishing 2nd 1st 2nd 1st
Diameter o0 o2 o5 @67
[mm}
Masslgl 00104 00119  0.1646 0.4075
Resonant
frequency 1444 1357.6 5787 416
[kHz)

1st mode

Frequency [kHz].

2 3 4 5 6 7
Lens Diameter [mm]

Fig. 7 The relation of the first resonant
and Lens diameter

frequency
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