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Measurement of the intensity of sound generated by

impacts on teeth
—emission of percussion sound from an experimental model—

Koji TADA, Kunihiko SAKAGUCHI and Fumiaki HIGO

Department of Fixed Prosthodontics, School of Dentistry,
HEALTH SCIENCES UNIVERSITY OF HOKKAIDO

(Chief : Prof. Kunihiko SAKAGUCHI)

Abstract

Determination of the modality of transmission of the biting force exerted on teeth to the
periodontal tissue is important in prosthesis design, to harmonize with the various functions of
the jaw and oral region. The possibility of determining the modality of transmission of impacts
on a tooth crown to the periodontal tissue via the tooth root by detecting emissions of
percussion sounds was attempted.

An experimental model, in which an artificial left upper central incisor and a left lower first
molar set in dental plaster was oscillated, and the resulting percussion sounds were measured
by the sound-intensity measurement method. The following results were obtained :

1. Application of the sound-intensity measurement method allowed a 3-dimensional visualiza-
tion of the percussion sounds emitted by the experimental model in the frequency bands 400
~10KHz, 5000, 6300, and 8000Hz.

2. The choice of frequency band was considered important for the detection of percussion sound

emissions from the experimental model by measurement of the sound intensity.
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3. In the 8000Hz band, percussion sound emissions were detected from the root region as well

as from the tooth crown of the impact, enabling acoustic detection of the modality of transmis-

sion of the impact from the tooth crown to the root region. Different percussion sounds were

observed from the root regions of the left upper central incisor and left lower first molar.

Key words : Sound Intensity, Percussion Sound
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Fig. 4
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Table 1 Results of frequency analysis of percussion sounds

Experimental model Artificial tooth

Cent freq. (Hz) | Block RT1 RT 6 |Central incisor| First molar

400 27 29 29 34 32
500 26 26 27 34 32
630 26 26 26 35 33
300 26 26 26 34 32
1000 25 26 26 35 31
1250 26 27 27 34 32
1600 28 29 28 36 36
2000 31 30 30 39 39
2500 35 32 32 42 43
3150 38 34 34 45 47
4000 43 38 39 46 50
5000 67 60 60 47 50
6300 60 50 49 51 53
8000 43 33 31 51 53
10000 32 38 31 47 49
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Fig. 10 Percussion sound emissions from the site at
which the RT1 artificial tooth was set
(1) : C-map in the Y direction (Unit ;dB, P;
Positive, N ; Negative)
(2) : C-map in the Z direction (Unit;dB, P;
Positive, N ; Negative)
(3) : V-map
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Percussion sound emissions from the outside

of the base on to which the RT1 artificial

tooth was set

(1) : C-map in the X direction (Unit;dB, P;
Positive, N ; Negative)

(2) : C-map in the Y direction (Unit ;dB, P;
Positive, N ; Negative)

(3) : C-map in the Z direction (Unit ;dB, P;
Positive, N ; Negative)

(4) : V-map
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Fig. 12 C-map when the distance between measure-
ment points is 60mm
(Unit ; dB, P ; Positive, N ; Negative)
(1) : C-map in the X direction
(2) : C-map in the Y direction
(3) : C-map in the Z direction

848

Fig. 13 C-map when the distance between measure-
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ment points is 30mm

(Unit;dB, P ; Positive, N ; Negative)
(1) : C-map in the X direction

(2) : C-map in the Y direction

(3) : C-map in the Z direction
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Fig. 14 C-map when the distance between measure- Fig. 15 C-map when the distance between measure-
ment points is 20mm ment points is 15mm
(Unit ; dB, P ; Positive, N ; Negative) (Unit ; dB, P; Positive, N ; Negative)
(1) : C-map in the X direction (1) : C-map in the X direction
(2) : C-map in the Y direction (2) : C-map in the Y direction
(3) : C-map in the Z direction (3) : C-map in the Z direction
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Fig.18 RT1 V-map Fig.19 RT6 V-map
(1) : frequency range of 400Hz-10KHz (1) : frequency range of 400Hz-10KHz
(2) : frequency range of 5000Hz (2) : frequency range of 5000Hz
(3) : frequency range of 6300Hz (3) : frequency range of 6300Hz
(4) : frequency range of 8000Hz (4) : frequency range of 8000Hz
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