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Electrodynamic nonlinear effects

* Nonlinear Bl-product

* Bl-product modulation by voice coil current

* Voice coil inductance variation with displacement

* Quadratic reluctance force

* Inductance dependence on current. Magnetic hysteresis

* Eddy currents. Modulation of resistive losses

Mechanical nonlinear effects

* Nonlinear mechanical suspension. Diaphragm and surround breakups
* Non-harmonic effects.

Acoustical nonlinear effects

* Nonlinear sound propagation in phasing plug and horn

* Nonlinearity and modulation of compression chamber air compliance
* Nonlinearity and modulation of compression chamber air mass

* Nonlinearity and modulation of air viscosity in compression chamber
* Nonlinear relationship between particle velocity and sound pressure




There is a significant difference between:

Dynamic nonlinear system and static
nonlinear system

Dynamic nonlinear system and dynamic
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preading
e Masking

e Critical bands

e Loudness




e Middle ear nonlinearity and acoustic reflex
e Inner ear — nonlinear compression
e Cochlea nonlinear otoacoustic emission

e Cochlea - turbulence of the fluid

e Basilar membrane — nonlinear mechanics

e Hair cells — nonlinear excitation




Masking curve becomes
progressively asymmetric at
higher levels of masker
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Short sinusoidal tone

Masked threshold for the
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Track 10: Pure tones masked by narrow-band noise 4}’;

0:56

In thus demonstration the masked threshold of pure tones masked by ernitical-band wide noise
(1 kHz, 70 dB) 1s illustrated. You will hear three series of tone triplets: the first sertes 1s
played at a level of 75 dB, the second at a level of 60 dB, the third at a level of 40 dB. Each
series consists of six tone triplets with the frequencies 600 Hz, 800 Hz, 1000 Hz, 1300 Hz
1700 Hz, and 2300 Hz. In the second series the third tone triplet at 1000 Hz 1s masked by the
narrow-band noise, and 1n the third series the third and fourth triplet at 1000 Hz and 1300 Hz
(for some persons also the fifth triplet at 1700 Hz) are masked. (cf. Fig. 4.4)
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2 kHz crossover Distortion q“
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