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4.2 Definitions

This section provides definitions for terms for
sealless pumps that are driven by radial
synchronous magnetic couplings.

4.2.1 Close-coupled

A coupling arrangement in which the driver is
supplied with a flange adapter which mounts
directly to the casing, body of the pump, or flange
adapter of the magnetic coupling.

4.2.2 Coercive force
The value of the demagnetizing force.
4.2.3 Containment shell

The shell or canister which separates the inner
and outer magnet assemblies. It forms the
primary barrier between the pumped fluid and the
environment at the point of power input. Materials
may be metallic or non-metallic.

4.2.4 Cooling flow path

Due to inherent eddy current losses in metallic
containment shells, cooling flow may be neces-
sary in the bearings and/or in the area between
the inner magnet and containment shell for heat
dissipation.

425 Curietemperature

The transition temperature above which the mag-
netic material permanently loses its magnetic
properties.

4.2.6 Decoupling

The result of demanding more torgue from a mag-
netic coupling than it is capable of transmitting.
This results in the driven shaft coming to a stop
while the drive shaft continues to rotate.

4.2.7 Demagnetization

Loss of magnetic properties. It can be caused by
age, temperature, vibration, exposure to alternat-
ing current, modification of field, or decoupling.

4.2.8 Dephase

When the magnet coupling between two opposed
magnets in a synchronous coupling is broken
(see decoupling).

4.2.9 Eddy current

Electric currents generated in a conductive
material when the material passes through a
magnetic field.
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4.2.10 Eddy currentdrive

A non-synchronous magnetic coupling consisting
of a permanent outer magnet ring and an inner
torque ring containing a network of conductive
rods supported on a mild steel core. The rotating
outer magnet ring generates eddy currents in the
conductive rods which convert the core to an
electromagnet. The electromagnet tries to follow
the rotating outer magnet ring, but at a slightly
slower speed due to slip.

4.2.11 Eddy current losses

Power loss due to random electrical current
generated in a conductive material when a mag-
netic field is rotated around it. These currents are
normally dissipated as heat due to the electrical
resistance of the material.

4.2.12 Encapsulation

Protective covering on magnet assembly to hold
the magnets in position and/or reduce or prevent
corrosive attack on the magnets.

4213 Flux

The rate of transfer of energy (magnetic field)
across a given surface (Maxwell).

4.2.14 Flux density

Aterm to describe the strength of a magnetic field,
(e.g. a very powerful magnetic field within a small
magnet has a high flux density). (Gauss).

4215 Gap

4.2.15.1 Airgap

The radial distance between the ID of the outer
magnet assembly and the OD of the containment
shell.

4.2.15.2 Liquid gap

The radial distance between the |D of the contain-
ment shell and the OD of the inner magnet as-
sembly.

4.215.3 Total gap

The radial distance between the ID of the outer
magnet assembly and the OD of the inner magnet
assembly. This is the sum of the air gap, liquid gap
and containment shell thickness.

4.2.16 Gauss

Unit of flux density. Unit of magnetic induction in
the cgs electromagnetic system. One gauss is
equal to one Maxwell per square centimeter.
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4.2.17 Gilbert

The unit of magnetizing force.

4.2.18 Hysteresis

Aloss of magnetization in a magnetic material due
to a change in magnetic force. The failure of a
property of substance that has been changed by
an external agent to return to its original value
when the cause of the change is removed. It is
analogous to mechanical inertia, and the energy
lost is analogous to that lost in mechanical fric-
tion.

4.2.19 Hydraulic parasitic losses
Also called hydraulic drag — energy loss due to
fluid friction within the containment shell.

4.2.20 Hydrostatic test pressure

The pressure necessary to verify the integrity of
the pressure-containing components.

4.2.21 Inner magnet assembly (driven)

This assembly includes magnet(s) and conduct-
ing material that mechanically supports the mag-
nets while providing the necessary flux path for
the magnetic circuit. It may be encapsulated (see
encapsulation). Located on the driven shaft and
within the containment shell.

4.2.22 Intrinsic induction

The flux density produced by the magnet alone.

4.2.23 Magnet(permanent)

A material that exhibits a considerable amount of
magnetism with minimal loss at normal tempera-
tures over a long period of time.

4.2.24 Magnetic coupling

A device which transmits torque through the use
of magnet(s) attached to the drive and driven
shafts.

4.2.25 Magnetic drive pump/magnetic cou-
pling pump

See introduction.

4.2.26 Magnetic materials

Those currently in use are typically alnico, ferrite,
neodymium, samarium cobalt. Note: Tempera-
tures at the magnet can be significantly higher
than those in the pump.
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4.2.26.1 Alnico

Aluminum, nickel, cobalt — A permanent magnet
made from aluminum, nickel and cobalt. General-
ly considered the weakest of the magnets in pump
applications. Depending on the grade, these mag-
nets can tolerate up to 960°F.

4.2.26.2 Ceramic

See ferrite.

4.2.26.3 Ferrite

(Also known as ceramic). A permanent magnet
made from barium or strontium and iron. Their
strength and temperature limitations are similar to
Alnico.

4.2.26.4 Neodymium

Neodymium, iron, boron (NdFeB): A rare earth
magnet generally considered to have the greatest
strength, depending on the grade.

4.2.26.5 Samarium cobalt

{Sm Co): Arare earth magnet generally of consid-
erable strength. However, rated for higher
temperature application than neodymium.

4.2.27 Maxwell

Unit of magnetic flux in the metric electromagnetic
system. One Maxwell is one line of magnetic flux.

4.2.28 Maximum working pressure

The maximum working pressure is the maximum
operating pressure the pump may be subjected to
under any circumstance in the application.

4.2.29 Negative thrust

Axial thrust away from the pump casing (toward
the motor).

4.2.30 Oersted

Unit of field strength in the metric electromagnetic
system. One Oersted equals a magnetomotive
force of one Gilbert per centimeter of flux path.

4.2.31 Outer magnetic assembly (driver)

This assembly includes magnet(s) and conduct-
ing material that mechanically supports the mag-
nets while providing the necessary flux path for
the magnetic circuit. it may be encapsulated (see
encapsulation). Located on a drive shaft attached
to the motor.
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