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A numerical simulation method for balanced armature receiver
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Abstract: The balanced armature receiver (BAR) has the characteristics of small size, high electro-acoustic transform
efficiency and high sensitivity. Based on the lumped parameter model, this paper point out that the movement of
balanced armature will affect the back EMF and magnetic force and proposes a numerical simulation method for BAR
to obtain its sound pressure level and impedance based on COMSOL Multiphysics. Firstly, the steady state analysis of
the magnetic field characteristics of BAR is carried out, and the driving force and back-EMF, which can vary with the
movement of the balance armature, are calculated. Then, the coupling models of magnetic, mechanical and acoustic
fields are analyzed in frequency domain, and finally, the sound pressure level and impedance are calculated.
comparison between simulated and measured results shows that they are basically consistent.

Key words: balanced armature receiver(BAR); numerical simulation method; sound pressure lever; balanced armature;
lumped parameter model
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Table 1 Magnet material properties of BAR

e AT 5 2 H145:28 S/m L BT
= 1 0 -

PiN iR 1.5 1 000 1.2
i - 1.12x10° -
218 1 6x107 -

AR RS 100 2x107 -

R2 FEHRZTERDENNDEMHSHE
Table 2 Mechanical material properties of BAR

- R/ ISR Einbad
Ak (kg/m) Pa MEV/N=Y -
ATk 4 600 150%10° 0.28 0.30
A 2145 411x10° 0.28 0.01
FEBFF 2145 205%10° 0.28 0.01
PR R 1 000 1x10° 0.45 0.01
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2.0+
. 1.5F
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