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Abstract

The speaker is the core of the audio system, its quality directly
determines the effect of the whole system. The speaker's structure is
very simple, through the coil suction magnet, to promote the tympanic
membrane before and after moving, current to the coil of the electric field
effect, anode - cathode will reject (at this time will diaphragm to
adduction); anode - cathode (the diaphragm to expand), this moment is
one of a the rhythm of the expansion will cause the wave, can make the
speaker sends out the sound frequency, and we speak throat vibration is
the same effect.

The speaker sound principles that monomer by resonance to
pronunciation, so his body is also very important, modern loudspeaker are
a lot of plastic, but plastic shell of acoustic resonance is the worst, so we
use wood as a box, wooden box will be significantly better than the
plastic box.

Making early speaker, is through the senior engineers in the horn
monomer status, to do some adjustments by experience, and now the
academic development and growth, can be the first through the simulation
and operation to understand the speaker and speaker design situation with
sound quality are.

This we use early products provided by the company (speakers,
wooden box, wind pipe... And so on), to compare the following circuit
simulation and actual measurement.

The actual measurement is part of the beauty of FCU
electroacoustics laboratory KLIPPEL & SoundCheck instruments to do
the test, the test curve and practical simulation can match.

Keyword :

analysis ~ measurement ~ speakers
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¥ w Hr Bz
Re 3.25 Ohm  Electrical voice coil resistance at DC
Electrical Le 0.155 mH  Frequency independent part of voice coil inductance
Parameters R, 3.64 Ohm  Electrical resistance due to eddy current losses
L, 0.282 mH  Para- inductance of voice coil
Mechanical mass of voice coil and diaphragm
Mms  7.599 g . L . .
. including air load and voice coil
Mechanical ) ) )
5 ) Rins 1.33 Kg/s  Mechanical resistance of total-driver losses
arameters . . .
Cms 0.647 mm/N Mechanical compliance of total-driver losses
BI 4.268 N/A  Force factor (Bl product)
Other Sq 70.88 cm®  Diaphragm Area
Parameters €g 1 Y Rated volts
Electrical Parameters
Ee 325 Ohm  electrical voice codl resistance at DiC
Le 0155 mH frequency tndependent part of voice codl imnductance
L2 0282 mH para-inductance of voice codl
R2 ing Qhm electrical resiztance due to eddy curreit loses
Cimez 41715 WF electrical capacitance representing moving mazs
Lres 1179 mH electrical inductance representing driver compliance
Ees 1209  Ohm  resistance due to mechanical losss
f= 7148 Hz driver resonance frequency
Mechanical Parameters
(wing lser) | - N o
Mz 7509 gz mechanical mass of driver diaphragm asembly fcluding air load and woice codl
Mmd 34} 6935 = mechanical mass of viodce cod and diaphragm without aic load
Foimz 1.330 kg's  mechanical resistance of total-driver losses
s 0647 mowl  mechanical complisnce of driver suspension
Emz 1.55 Méfmwm  mechanical stiffness of driver suspenson
El 4368 WA force factor (Bl product)
Lambda = 0.0a2 smgpension creep factor
Loss factors
Qi 0495 total OQ-factor considering all losses
s 2578 mechanical O-factor of driver in free air consdering Fms onlyr
Qez nall electrical Q-factor of driver in free air consdering Ee anly
Qs 0.494 total O-factor considering e and Ems only
Orther Parameters
Waz 4a019 1 equivalent air volome of suzpension
il nia7 % reference efficiency (2 pi-radiation nsng Ee)
L ae47 4B characteriztic somnd, pressure level (3PL at 1m for 1T @ Ee)
Lnoim 8737 4B nominal sensitivity (S3PL at 1m for 1W @ Za)
e & 4106 oo moot-mean-symare fiting emor of driver impedance Zf)
mmse Hx 173 oo root-mean-symare fiting emmor of transfer function Hx ()
Series reststor n.00 Ohm  resistance of sries resistor
ad, 7088 om?  diaphragm area
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