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Investigation on Vibration Characteristics of Micro Speaker Diaphragms for Various
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Micro-speaker diaphragms play an important role in generating a desired audio response. The
diaphragm is generally a circular membrane, and the cross section is a double dome, with an
inner dome and an outer dome. To improve the sound quality of the speaker, a number of
corrugations may be included in the outer dome region. In this study, the role of these
corrugations is investigated using two kinds of finite element method (FEM) calculations.
Structural FEM modeling was carried out to investigate the change in stiffness of the diaphragm
when the corrugations were included. Modal FEM modeling was then carried out to compare the
natural frequencies and the resulting vibrational modes of the plain and corrugated diaphragms.
The effects of the corrugations on the vibration characteristics of the diaphragm are discussed.
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Fig. 2 Sectional shape and dimensions of the diaphragm
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Fig. 3 Two FE analysis models of diaphragm

Table 1 Physical properties for the FE analysis

Material Aluminum PET

Density (kg/m®) 2744 1400
Young’s modulus (GPa) 70 2.7
Poisson’s ratio 0.33 0.4

Ae FAAALS AN AgE AERI 2
Ao AA2 Z+Z} PET (Polyethylene terephthalate)}
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Fig. 5 Comparison of the axial deformation (unit: mm)
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Table 3 Mode details for the plain diaphragm

Table 4 Mode details for the corrugated diaphragm

Mode | Natural frequency (Hz) | Number of peaks Mode | Natural frequency (Hz) | Number of peaks
1 305.59 1 1 197.65 1
2 468.36 2 2 572.53 2
3 468.37 2 3 573.09 2
4 6214.6 4 4 4131.1 1
5 6229.3 4 5 4133.0 1
6 6270.2 N/A 6 7238.9 2
7 6288.8 N/A 7 9078.2 4
8 6298.3 N/A 8 9084.5 4
9 6532.8 16 9 9730.2 6

mode 1 mode 2 mode 3

mode 7 mode 8 mode 9

Fig. 8 Mode shapes for the plain diaphragm

Fig. 82 Ao w3 dutx oz FwHol zFo]
FHAE dez wAgsS o4 4= gl

ey JAEEAL Aurd WEdo] Az
ol 13 LFHHAFFE 197.65 Hz2 o 559
FEo] g A$(309.59 Hz)ol H]&] 100 Hz ©]%
AAEYeS & F Utk olgd nfANESF 7
2F 3148 79 npe} Po] Aewe FW
Aol Aoz o] wAEISS & U
o, dutd oz ~dA7 eI 13 1F73E
F olate] AFy &o WAL F g EAS
Zetsld Y FEIAA F7IE Add 29A
o ALdd —‘5—*301 gy Aoz fAgdd!

2 %—Eo] gE= 7é—°r(468 Hz <))ol H3] 100 Hz
ol FUhEAT. A RES A¥HY 453 B

= 4000 HztlY, 63} E=3= 7000 Hzthe, 7~9%}
+ 9000 Hz EH""__ U} F20] 9= 76]“?”"“

Sere BEE wolt oz Ueut. o

mode 7

Fig. 9 Mode shapes for the corrugated diaphragm
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