A E—7—RlERE—ER

Ferrofluids for Loudspeaker application
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Magnetic flux line on image
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Ferrofluid is stable colloidal suspensions of sub-
micron size magnetic particles in a carrier liquid.
They can be precisely positioned and controlled
by an external magnetic field. Ferrofluid is oil-
like in texture, dark in color, and have extremely
low volatility. For audio applications, they are
characterized by two physical parameters,
saturation magnetization (unit:kA/m) and
viscosity (unit:mPa-s).

STANDARD MODEL Low price and good quality.
Product Name Mas::::?:l:;n Viscosity @27°C Product Name Mas:;:;iazt;:inon Viscosity @27°C

APG 1110 11.0mT 100 mPa-s
APG 1112 11.0 mT 200 mPa-s APG 1132 220mT 200 mPa-s
APG 1114 11.0mT 500 mPa-s APG 1133 220 mT 500 mPa-s
APG 1115 11.0 mT 1,000 mPa-s APG 1134 220 mT 1,000 mPa-s
APG 1116 11.0mT 1,500 mPa-s APG 1135 220 mT 1,500 mPa-s
APG 1117 11.0 mT 2,000 mPa-s APG 1136 220 mT 2,000 mPa-s
APG 11173 110 mT 3.000 mPa-s APG 1136.3 220 mT 3,000 mPa*s
APG 1120 1.0 mT 4,000 mPa-s APG 1140 220mT 4,000 mPa-s
APG 11175 11.0mT 5,000 mPa-s APG 1141 220 mT 5,000 mPa-s
APG 1117.10 1.0 mT 10,000 mPa-s APG 1142 220 mT 10,000 mPa-s
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HIGH GRADE MODEL Reasonable price and higher reliability than APGi1100 series.

Product Name Mf;‘t::?::;" Viscosity @27°C Product Name Mf:::;i‘zt;‘t,?on Viscosity @27°C
REN 1020 11.0mT 200 mPa-s REN 2050 220 mT 500 mPa-s
REN 1050 11.0mT 500 mPa-s REN 2100 220 mT 1,000 mPa-s
REN 1100 11.0mT 1,000 mPa-s REN 2150 220 mT 1.500 mPa-s
REN 1150 110 mT 1,500 mPa-s REN 2200 220 mT 2,000 mPa-s
REN 1200 11.0 mT 2,000 mPa-s REN 2300 220 mT 3,500 mPe-s
REN 1300 11.0 mT 3,000 mPe-s REN 2400 220 mT 4,000 mPa-s
REN 1400 11.0mT 4,000 mPa-s REN 2600 220 mT 6,000 mPa-s
REN 1600 110 mT 6,000 mPa-s
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Dependance of Voice Coil Temperature on
RMS Power Input
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Frequency Response Refinement/impedance
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@ Increased Power Handling

Using ferrofluid increases heat transfer from the voice coil to the
magnet assembly. This increases power handling and reduces
failures due to thermal transients. Ferrofluid make drivers
smaller for same power output. As a thermal conductor,
ferrofluid is 600% more efficient than air! These materials further
reduce rapid changes of impedance due to temperature change
through efficient thermal control.
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@ Frequency Response Refinement

Unacceptable Frequency Response is caused by the substance of
Impedance Peak at Lowest Resonence Frequency (fo). Ferrofluid
with viscous damping can reduce Q value and impedance peak,
and consequeutly improve Frequency Response.

s Jr0—7 VD

WHAT ARE THE BENEFITS OF USING FERROFLUID?

Speakers that use ferrofluid exhibit the following benefits when compared to speakers

that do not use ferrofluid.
1. Increased Power Handling.

2. Frequency Response Refinement.

3. Reduced System Cost.

4. Reduction of Harmonic Distortion.
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Frequency Response Curve with Ferrofluid
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The Third Harmonic Distortion.
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©Reduced System Cost

Viscous damping of voice coil motion with
ferrofluid reduces ringing, produces crisper
transients, and may simplify the cross over
network which includes elimination of
Choke Coil.
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OReduction
for Harmonic Distortion.

Ferrofluid with magnetic centering
properties reduce rejects due to voice coil
rubbing and can eliminate the need for
spiders in cone-type drivers. Also, this can
reduce the second and the third Harmonic
Distortion by multiplication effect with
viscous damping effect.
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