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Perquisite Knowledge:

Elementary concepts of power transmission.

Objective:

To observe the tunable characteristics of magneto-rheological fluids.
To understand the potential power transmission advantages of these
fluids.

Equipment and Supplies:

Magneto-rheological clutch assembly and power supply.

Introduction:

Magneto-rheological fluids change their flow characteristics when
subjected to an electrical field.  Response, which takes only milliseconds,
is in the form of a progressive gelling that is proportional to field strength.
With no field present, the fluid flows as freely as hydraulic oil (Korane,
1991).

Magneto-rheological fluids represent a technology that has the potential to
widen the performance range of automated electromechanical and
electrohydraulic equipment.  Research and ongoing developments are
refining this technology and experts predict an important future for these
fluids.
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       Importance of Magneto-rheological Fluids:

Current automation capabilities are not advanced enough to build a robot
that could play tennis.  Even though cameras and computers could direct
the robot towards a ball, robot’s move in an awkward, lumbering fashion
because conventional hydraulic valves cannot keep pace with the
commands of the computerized controllers.

With magneto-rheological fluid technology, this type of response time is
possible.  This technology will allow devices that can operate instantly and
without mechanical valves.  Increased productivity and better product
quality through more dependable and responsive automated equipment is
just a small part of what this maturing technology can deliver.

       How Magneto-rheological Fluid Functions:

Magneto-rheological fluids are composed of two primary components.
They are the carrier fluid and the suspended particles.  The carrier fluid
needs to be a good insulator, compatible with the materials they contact.
Typical particle materials include polymers, minerals, and ceramics
(Scott, 1984).

When an magnetic field is applied to the fluid, positive and negative
charges on the particles respond by separating, so each particle then has
a positive end and a negative end.  Particles of the magneto-rheological
fluid then link together in the same manner that the north pole of one
magnet is attracted to the south pole of another magnet (Duclos, 1988).

       Potential Applications:

Magneto-rheological fluids can change from solids to liquids so fast, they
will work well with fast-acting computers.  These characteristics suggest a
number of unusual engineering applications such as fluid clutches and
vibration isolators (Duclos, 1988).

According to Hans Conrad, professor of materials science and
engineering at North Carolina State University, magneto-rheological fluids
will lead to a whole new generation of brakes, automatic transmissions,
actuator devices, hydraulic valves, pump parts, and motors (Conrad,
1992).
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Procedure:

Safety Considerations:

1.   Protective eye wear is mandatory for all those in the lab area.
 

2. Read the operating instructions that accompany the magneto-
      rheological clutch assembly and power supply.

3. Obtain a "Material Data Safety Sheet" on the fluid from the
supplier. Read the sheet completely and ask questions to any
information you do not understand.

Observing the tunable clutch assembly:

1.  With the power supply off, notice how easily the shafts can be
       rotated by hand.

2. Increase the power output through the range of 4, 8, 16, 32, 60,
and 80 % and record your findings on the data sheet.

3. Vary the cycling frequency through the range of 4, 8, 16, and 32 Hz
and notice the pulsating sensation while rotating the shafts.
Record your findings on the data sheet.

Sample Data Sheet:

Record below the characteristics of the clutch when varying the power
           output.

Record below the characteristics of the clutch when varying the cycling
frequency.

Instructor Notes:

1.  The power being transmitted through the clutch increases
       proportionally when the power output is increased.

 2.   The impulses of power transmission increase as the cycling
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            frequency is increased.
.
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“Procedure Demonstration Power Supply Controller” directions which
accompany the tunable clutch.

Source of Supplies:

    Internet resource to supplies and additional information:

     http://www.rmit.edu.au/departments/ch/rmpc/
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