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why Metal Control

o Protect purity of your
product which
reduces potential risk
of recall, damage to
brand reputation and
financial liability
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Presentation Overview

o Principles of Magnetic Separators
o Materials and Terms
o Separator Design
o Care and Maintenance

o Principles of Metal Detection

o Operating Principles

o Variables of Sensitivity

o Food Safety and FSM
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My Background

o 8+ years working at MPI

o Manufacturing > Purchasing > Inside sales > Outside
sales

o Bachelors & MBA from Michigan State University
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Principles of Magnetic

Separators
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Magnet Life Expectancy

o Modern magnets boast an estimated loss of life equal to less
than one half of one percent every 100 years
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MGOe - Megagauss-oersteds

o Unit of measure for
maximum stored
energy in magnet

o Maximum energy

product (often —
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Flux and Gauss

1cm

l1cm | .........

Lines of flux Flux density (gauss):
connecting north Lines of flux in 1 cm
and south pole square
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Ceramic Magnetic Material

o Developed in 1952

o Manufactured of Iron Oxide and Strontium or Barium

o Advantages of Ceramic Magnets

o Low cost

o Highly resistant to corrosion

o High Tmax (maximum normal operating temperature) of 572F
o High Curie Tempera

A
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Rare Earth Magnet Material

o Developed in 1966 and ongoing development

o 2 types: Samarium Cobalt (Samarium, Cobalt and Iron) and
Neodymium (Neodymium, Iron and Boron)

o Not “rare” — just a rare earth element

o Most common: neodymium
o Advantages
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Magnet Material Development
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Magnet Material Properties

o Choosing the proper
magnet material:

o Target tramp metal

o Operating
temperatures

o Size restrictic

Max.
Operating
Temperature

(°F)

Max. Energy

Magnet Material Product
(Yelo)!

Ceramic 8

Samarium-Cobalt SCHT3
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Application to Separators

o Every manufacturer has access to the same materials and the
various grades

o Difference in separators is how the circuits are designed
o Manufacturers use the same circuit designs
o The difference in performance from manufacturer to
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The 3 Magnetic Circuits

Type A Type B Type C
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Circuit “Type A” Magnet Examples
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“Type A” Separator Application
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“Type A” Magnetic Circulit
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Magnetic Tube Flux
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The “Strongest Magnetic Tube”

o Tubes - Not bars

o Thickness of stainless tube =
durability and performance

o Air gap - distance between pole
piece and product contact point

Increased Decrease in durability —

holding value | tubes are easily
dented and product

Increased can quickly wear
Gauss through completely
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The “Strongest Magnetic Tube”

o Uncoated vs. coated

neodymium

o Nickel coating adds air gap
but protects from oxidation

Pros

Increased holding
value

- | Increased Gauss

Confidential

Cons

Oxidization (similar to rusting) breaks
down the structure of the magnet
which then changes permanently,
resulting in a progressive loss of
magnetic performance, during
which the magnet will weaken and
break down into a powder
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Performance Results
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Circuit “Type B” Magnet Examples

*ic Chutes
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“Type B” Principles of Application
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Plate Magnet Selection for Chute Installation

Magnet Type Tramp Metal Size / Weight
81,

Ceramic Large Medium
Rare Earth Small to large 3-4” Low |
Hi-G Hybrid Small to large 6-8” High

Confidential 800.544.5930 | www.mpimagnet.com



Protecting and Moving the
World through Innovation

Circuit “Type C” Magnet Examples
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“Type C” Principles of Application
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Care and Mainter |
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The Basics

It really doesn’t matter how strong this magnet is...

_ ) ...Once it gets to this
1. Before selection — consider

how it will be cleaned

2. Once installed, establish
cleaning schedule &
document
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Why test your magnets?

How Magnets Lose Strength

Confidential

Heat - Heat above the maximum level rated for the magnet material in your separator will decrease the
strength of the magnet. Standard rare earth material from MPI has a maximum temperature of 176°F and
standard ceramic material has a maximum temperature of 400°F. Higher temperature materials are
available and may have been used in your system. Consult the factory if you have questions on what the
maximum temperature is for your system.

Impact - Sharp impacts to the magnet from physical abuse or handling can result in the decreased
magnet strength. The magnet material inside your separator is brittle and these impacts can lead to
fractures in the material, weakening its strength.

Welding - Welding on or around the magnet can lead to decreased magnet performance. This can be a
result of t
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How to Test Magnets

Pull Test: Measures holding force Gauss Meter: Measures flux density
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Principles of Metal

Detection —
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Balanced Coil Metal Detector

Transmitter Coil
Receiver 1 \\ iceiver 2

Confidential 800.544.5930 | www.mpimagnet.com



Protecting and Moving the
World through Innovation

Variable of Sensitivity

o
o
o
o
o

Aperture size and type of detector
Type of metal detected

Position of the metal inside the detector
Environmental conditions

Product effect e materie
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Sensitivity: Aperture size and type

o Larger aperture = less sensitivity
o Built only to size required for package or spout
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Sensitivity: Kind of Metal

o Ferrous - Iron and magnetic steel: have a high permeability
and are good electric conductors. They are the easiest to
detect.

o Non-ferrous — Brass, copper and aluminum: have low
permeability but are good conductors. They are less
detectable than ferrous.
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Sensitivity: Position of Metal
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Sensitivity: Environmental Conditions

o External “noise” and poor installation affect the detectors signal
stability and can lead to false tripping or reduced performance

o The most common sources of “noise” are:

Vibrations — Metal detector sees vibration at almost same phase angle as ferrous metal

Frequency interference caused by other electrical equipment (VFD’s)

Moving metals inside the metal free zone

Intermittent eddy-c nt loops in the

o

o
o
o
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Sensitivity: Product Effect

o A products impact on the magnetic field is referred to as the
“Product effect”

o Product effect categorized into two basic groups:

Non conductive or “Dry
Products” such as flour =
low product effec
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Sensitivity: Orientation of metal

Ferrous Wires: |
A - Easiest position, biggest signal.
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Sensitivity: Detection Frequency

AVAVAV AN

15 kHz 600+ kHz

o In general, higher frequency = higher sensitivity

o Dry products ) t cy as ther
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Metal Contrc
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Control Point or Critical Control Point

Q1. Da control measwe(s) exist for the identified hazod?

i o1

o Control Point: Any step at which biological, YES No Modify step. process o prodict
chemical or physical factors can be | ‘ :

Iz control at this nece for safety? - YES
controlled 1 e
.. . a . l - ota - &

o Crltlcal ContrOI POInt A Step at WhICh Q2. Does this step eliunmaleonfd(:mlhe likel)licttm(?r:::e ufah:zTa::IPmananceptablelwel?
control can be applied and is essential to b b
prevent or eliminate a food safety hazard ! !
Or reduce |t to an acceptable Ievel Q3. Could contamination with the identified hazard(s) occur in excess !

L. ) ) ) > of acceplable level(s) or could it ncrease o an nnacceplable level(s)? !

o Ciritical Limit: A maxin ! ! !

alue to which a YES NO = NotaCCP—  STOP* l
| !

Q4. Will a subsequent step eliminate the identified hazard(s) or !

reduce its likely occurrence to an acceptable level” !

l l l

YES — NotaCCP — STOP* NO l

l !

CRITICAL CONTROL POINT
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Magnets

o Maintain cleaning schedule and . —
document when completed

o Develop performance standard

o Audit / test magnet at least yearly
and document results
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Metal Detection

o Test internally every on a regular basis
(often each shift)

o Calibrate / Validate by independent third
party at least yearly

o Looks for systems which have features
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Note on X-ray

o X-ray is another technology for metal control
o X-ray technology inspects product based on density

o For more information on x-ray in the milling industry, contact
MPI
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Questions and Contact
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