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MAGNETORHEOLOGICAL FLUIDS
INTRODUCTION
Magnetorheological fluids belong to the special class of materials known as smart materials. These materials find applications as effective sensors and actuators because of the way they respond to external stimulus or changing environments.  As such there are two aspects to such materials, i.e., the nature of the stimulus and the nature of the response. In case of magnetorheological fluids, the stimulus is magnetism and the response is a change in rheological behaviour.
Rheology is defined as the branch of physics that studies the deformation and flow of matter. The magnetorheological response of MR fluids results from the polarization induced in the suspended particles by application of an external field. The interaction between the resulting induced dipoles causes the particles to form columnar structures, parallel to the applied field. These chain-like structures restrict the motion of the fluid, thereby increasing the viscous characteristics of the suspension. The mechanical energy needed to yield these chain-like structures increases as the applied field increases resulting in a field dependent yield stress.
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Figure 1: Effect of increasing magnetic field on magnetic particles inside the MR Fluid
Applications of MR fluids
· Real-time, semi-active vibration control system for heavy duty truck seating.
· Adjustable MR fluid shock absorber for racing automobiles.
· Rotary MR brake that provides real time force feedback in a steer-by-wire system for industrial fork lifts.

· Rotary and linear MR dampers that are coupled with industrial pneumatic actuators to enable low cost position and velocity control.
· MR fluid damper used in advanced prosthetic knee to enable real-time motion control such that gait automatically adapts to any condition.
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Figure 2(a): Shock absorbers for racing cars                                    Figure 2(b): Advanced prosthetics
[image: image8.jpg]| \¥/
-

: i —
“Position Microprocessor

and spe b
sensor -

4 u by
B fluid ]
" damper "‘

Force and

moment —————_3

sensors





Figure 2(c): Linear actuator coupled with MR fluid for precise position and velocity control

ROTARY BRAKE MRB-2107-3
Product Description

Rheonetic™ MR Brakes are smooth-acting, proportional brakes that are more compact and require substantially less power to operate than eddy current or magnetic hysteresis brakes. Their simplicity and ease of control makes them a cost effective choice for a wide variety of applications ranging from pneumatic actuator control to precision tension control to haptic force feedback in applications such as steer-by-wire.

Features 

Highly Controllable 

Fast acting (10-30 milliseconds) 

High torque at low speed 

Low voltage, current requirements 

Benefits

Easy integration
Programmable functionality

Rugged design and construction

Long life
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Figure 3: Rotary Brake - MRB-2107-3
TECHNICAL SPECIFICATIONS
	Specification
	MRB-2107-3

	Type
	Disc

	Diameter(in)
	3.63



	Length (in)
	1.44

	Weight (lb)
	3.1

	Maximum on-state torque (in-lb)
	50

	Minimum off-state torque (in-lb)
	<3

	Maximum current (A)
	1

	Resistance (ohms)
	8

	Maximum operating speed (RPM)
	1000

	Operating temperature range (ºF)
	-20 to 160
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Figure 4: Torque Vs Current Characteristics
Sources and Pricing

LORD Corporation

Price: $300 each.

CONTACT: http://www.mrfluid.com
INTERFACING 
The MRB 2107-3 requires an analog input in the range of 0-8 V. The braking action is proportional to the amount of voltage applied. To control the braking action using a digital device such as a DSP or a microprocessor, we need a digital to analog converter. The following figure shows an example of an interface between a DSP and a DAC. One of the output channels of the DAC is connected to the input of the brake.
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Figure 5: Interface between DSP and DAC
