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The Automatic Measurement Method for Elastic Constants and
Internal Friction of Small Specimens

Kazuyuki Hirao, Kazuyuki Okano and Naochiro Soga

An automatic system for measuring elastic constants and internal friction on glasses and
ceramics as a function of temperature was constructed by employing the concept of the

cube resonance method. The system consists of a mini-computer, a frequency synthesizer,
a transducer, a digital voltmeter and a plotter, all of which are connected with bas line. It
can send a receiver any signal from 100 Hz to 20 MHz with a resolution of 1 mHz. The
measuring was made on several cube and a parallel piped on-shaped specimens of 1~5 mm
size, and the resultant spectra for silica glass were analyzed by a newly made computer
program to obtain elastic constants and internal friction. The results agreed well with those
given in a literature, independent of specimen size. An internal friction for silica glass was

varied as a function of water content.
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Fig. 1 Non-dimensional frequency plot for

Poisson’s ratio
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Fig. 4 Frequency spectra for vitreous silica
No. 4250
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FUSED SILICA NO. 4252

MODE FREQ. (KHz) An

EV-1 330. 18 1. 4285

EF-1 438, 58 1. 8978

0S-1 449,21 1. 8439

EF-2 487. 79 2.1189 Ve tkm/e)

0o-1 511.82 2.2153 POISSON‘S RATIO
0s-2 533. P9 2. 3969 SHEAR MODULUS
on-2 577.24 2.4988 YOUNG‘S MODULUS
Ev-2 626. 82 2.71308 BULK MODULUS
0s-3 635. 53 2. 7582

EF-3 636. 81 2.7523

op-3 654. 58 2.8327

EF-4 785. 85 3. 8545

EF-5 732. 31 3. 1691

Fig. 6 Elastic data for vitreous silica No. 4250
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Fig. 7 Resonant'frequency of EV-1 mode for
vitreous silica No. 4250
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