an€LEXIScompany

Oil layer and insulating varnish measurement

EMG SOLID® family
THE customised solution
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EMG SOLID®

Online measurement of oil layers and
insulating varnishes on running strips

The typical application spectrum of
EMG SOLID® ranges from the rolling
mill, where the initial application of
oil is performed, to metal processors,
for whom sufficient lubrication in the
forming process and an oil-free sur-
face before coatings or paintings are
applied, are essential.

Insulating coating measurement on
electrical steel is another field of appli-
cation where EMG SOLID® is used for
precise quality control.

EMG SOLID® performs an online
measurement within the production
line to determine the oil layer over
the entire width and length and then
visualises it over the entire measured
surface. Thereby it reliably detects dry
spots and over-oiling.
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Application fields

By using EMG SOLID® you can opti-
mise your pressing and coating
processes by designating the quality
features to the corresponding strip
sections and/or sheet panels.

Typical fields of application are for
example:

» Rolling mills

» Galvanising and coil processing lines
» Slitting and cut-to-length (CTL) lines
Inspection lines

» Press lines

» Blanking lines

» Electrical strip production
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Advantages for your processes
Improved process stability and
reliability

Transparency of input quality and
targeted control of the forming
process

Minimised scrap

Secure production confirmation
Transparency of the essential
quality features

Joint database and combined visu-
alisation of the measured values
possible

Delivery and system integration
from a single source

Combination of further EMG quality
assurance systems, such as rough-
ness and waviness measurement,
width and slip strip width measure-
ment, etc. possible
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Example of the visualisation of a double sided measurement at a continuously running strip.



EMG SOLID®

Perfect for each application

Oil layer
with EMG SOLID® IR & LIF
Precise measurement of the surface
weight of oil layer thicknesses on:
» Coils
> Plates
» Slit strip and stripes
» Sheets
Reduction of rejects in the pressing
process
Provision of measurement values
for end customers or downstream
processes
Increased material yield
Can be used in various industries,
e.g
» Steel and aluminium

service centre
> Automotive
Can be used in various lines, e.g.:
> Process line
> Shearing line
> Slitting line
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Insulating varnish

with EMG SOLID® DFT

» Precise measurement of the dry
film thickness of the transparent
and low-pigmented coating layer
on electrical steel strip

» Application on grain-orientated
(GO) and non-grain-orientated
(NGO) material
> Annealing and coating lines [ACL]

Cleanliness

with EMG SOLID® LIF

Oil residues after cleaning lithium
battery terminals, electrical compo-
nents, air compressors, refrigera-
tion machines, etc.

Oil residues on the exterior pan-
elling parts of cars, on sunroof
ceramics, on solder joints of car
parts, etc.

Cleanliness of medical and labora-
tory equipment

Cleanliness of wires, cables and
terminals

Cleanliness of all types of parts
after production processes invol-
ving the use of lubricants
Cleanliness of other bonding, wel-
ding and quick connection points
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EMG SOLID®

Oil layer measurement - Always the ideal

technology

EMG SOLID®IR - InfraRed spectroscopy

IR light source
halogen lamps

Lubricant layer

| excitation with pulsed
ultraviolet laser

A

Via laser-induced fluorescence spec-

troscopy our system measures the

coating weight of the oil layer and

visualises it over the entirely mea-

sured material surface:

» Special solid state laser delivers
10.000 single pulses per second
and and stimulates the oil to glow.
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Our solution EMG SOLID® IR is
based on the infrared spectroscopy.
The system emitts an infrared light
that passes through the oil layer, is
reflected from the strip surface and
passes through the oil layer again.

In doing so the intensity of specific
wavelengths of the oil layer is attenu-
ated - the thicker the oil layer, the less
light is reflected.

According to the Lambert-Beer law,
the layer thickness is then calculated.

EMG SOLID®LIF - LaserInduced Fluorescence spectroscopy
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» The more oil on the surface of the
material surface, the stronger the
luminous effect

» A micro controller controls the
analysing system, manages the
system calibrations and calculates
the results.



EMG SOLID®IR

Oil layer with InfraRed spectroscopy

Performance characteristics & advantages

» Unaffected by oil mixtures » Absolute and relative measure- » Automatic system check via inte-
» Easy calibration of new oil types ments possible grated reference measurement
and clear oil type classification » No falsification through unevenly » High measuring accuracy
due to group calibrations applied passivation coatings » Worldwide proven technology

» High repetition accuracy
(min. 0.8 mg/m?)

EMG SOLID®IR
measuring head

Technical data

Measuring method Infrared spectroscopic
Measured variable Surface weight of lubricant layer in g/m?or mg/ft2
Measuring range 0.3 -6 g/m2 > 0.02 g/m? possible with special calibration

0.02-03g/mz+/-0.025g/ m2*
03-2g/m2+/-0.2g/ m2**
>2g/m2-6g/m2 10 % of the measured value**
Measuring accuracy * case-specific special calibration
** general group calibration, up to two times better accuracy achievable with
specific calibration
(Accuracy verification is permitted only with a precision laboratory balance)

+/- 5 mg/m? without smoothing (120 Hz)

Repeatabili
P v +/- 0.8 mg/m? with smoothing
Measuring resolution 0.01 g/m?
All metallic and non-metallic surfaces with a low gloss level, e.g:
Materials * Steel -cold-rolled, hot-dip galvanised, electrolytically galvanised,
phosphated, aluminised, ZnMg surfaces, galvannealed
* Aluminium - uncoated, pre-treated
) Mineral oil, thixotropic mineral oil, hot melts, waxes,
Lubricants

other organic lubricants after special calibration

Operating distance (measuring position) 200 mm (traversing)

Strip height deviations +/-20 mm

Ambient temperature +5 °C up to +55 °C (extended temperature range with cooling / heating)
Measuring frequency 120 Hz (standard)

Traversing speed 0.5 m/sec adjustable

Cleaning intervals Up to 12 months (depending on environment)



EMG SOLID®LIF

Oil layer with LaserInduced Fluorescence
spectroscopy

Performance characteristics & advantages

» Low influence of roughness, tex- » Very high measuring frequency (10
tures, oil droplets, hotmelt struc- kHz) and high definition of measu-
tures, therefore no homogenisation ring spot (@ =8 mm)
rolls necessary » Increased process stability and

» Proof of very thin layers <20 mg/ reliability
m?2 in principle possible, therefore » Transparency regarding incoming
usable for cleanliness quality and key quality features as
measurements well as targeted process control

» Only very small space required » Minimised rejects

Absolute and relative measure- » Reliable production release
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ments possible » Shared database and combined
» Special EMG solution for keeping visualisation of measurement
the lens clean results possible

» High measuring accuracy
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EMG SOLID®LIF
measuring head

Technical data

Measuring method Laser-induced fluorescence spectroscopy
Measured variable Area weight of lubricant layer in g/m? or mg/ft2
Measuring range 0-6g/m?

i +/- 10 % of the measuring range end value
Measuring accuracy - . . .
(permissible comparison with a precision laboratory balance)
Repitition accuracy <0.1 g/m?
Measuring resolution 0.01 g/m?
All metal and non-metal surfaces, e.g. :

« Steel - cold-rolled strip, hot-dip galvanised, electro galvanised, phosphated, aluminised,

Materials . .
ZnMg surfaces, galvannealed, electrical strip
« Aluminum - uncoated, pre-treated
) Mineral oil, mineral oil thixotropic, waxes, hotmelts, rolling and skin pass agents, cooling
Lubricants

lubricants, emulsions
: : Passivations, anti-corrossive agents, antifingerprint coatings, cleaning agents, solvents,
Other coating materials i )
transparent lacquers, polymers, primers, adhesives
Operating distance

. o 40 mm (traversing)
(measuring position)

Strip height deviations +/-20 mm

Ambient temperature +5 °C up to +45 °C (extended temperature range with cooling/heating possible)
Measuring frequency 10 kHz

Traversing speed 0.5 m/sec adjustable

Cleaning intervals Up to 12 months (depending on environment)



EMG SOLID® DFT

Insulating coatings for silicon steel

EMG SOLID® DFT (Dry Film Thickness) measures the coating thickness of the transparent and low pigmented dry film layer
via laser-induced fluorescence spectroscopy and visualises it over the entirely measured material surface.

Silicon steel - Material of the future
Why EMG SOLID® DFT as new measuring technology?
Rising demand for electric motors, generators and
transformers

Rapid progress of climate change, making the need for
energy transition increasingly urgent

Applied coating thickness between 0.5 pm ... 10 pm
High demand on precision, measuring accuracy,
repeatability and safety

Proven beta backscattering technology (BBS) no longer
available
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Technical data

Measuring method Laser-Induced Fluorescence Spectroscopy

Measured variable Dry film thickness of the coating layer in pm

N e AT 0 10 pm (all p.aints except highly pig.mented paints)
(pigmented paints and other measuring ranges on request)

+/- 10 % of the measuring range end value

(permissible comparison with a precision laboratory balance)

Repeatability 0.1 pm

Measuring resolution* 0.01 pm

Classification according to insulation classes C3 (including Backlack) to C6 in accordance

with AISI-ASTM A 976-9, other lacquers on request

Strip temperature +5 °Cup to +150 °C (at constant strip temperature)

Operating distance

(measuring position)

Measuring accuracy™*

Coating materials

40 mm (traversing)

Strip height deviations +/-20 mm

Ambient temperature +5 °C up to +45 °C (extended temperature range with cooling/heating possible)
Measuring frequency 10 kHz

Traversing speed 0.5 m/s adjustable

Cleaning intervals Up to 12 months (depending on environment)

*partly dependent on the type of coating, the coating thickness range and the process conditions



EMG SOLID®DFT

THE technology for dry film thickness

measurement

EMG SOLID® DFT vs. Beta Backscattering

Results of an inline test with EMG
SOLID® DFT in comparison to a Beta
Backscattering System (BBS):

EMG SOLID® DFT measuring values
follow the values of the installed BBS
Less fluctuation of measuring values
on EMG SOLID® DFT

EMG SOLID® DFT is able to measure
close to the strip edge

Non-aging measurement technology
at EMG SOLID® DFT

EMG SOLID® DFT measurement
delivers reliable results indepen-
dent of ambient conditions
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Results of an inline test with
EMG SOLID® DFT compared to
IR technology
» Basic condition: manual change of
the target layer thickness by 0.1 pm
on the roller coater
» Thickness change by 0.1 um
clearly measureable by EMG
SOLID® DFT
> Signal noise and measurement
resolution not accurate and pre-
cise enough with IR system
» Information from customer:
no effect on customer inline Beta
Backscattering System (BBS) visible




EMG SOLID® DFT

Transparency about coating quality

Optional 2D scan procedure on
reference samples at inline system
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Optimised calibration

P

Precise & quick quality check of
reference coating samples

More precise system calibration
setup (2D area scan vs. point mea-
surement) results in better coating
thickness measurement

Sample size up to 70 mm x 70 mm
in maximum
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EMG SOLID® DFT

Your benefits

» No calibration with foils or other
highly faulty calibration standards

» No basis measurement before
coating necessary

» Very precise between 0.1 pm to
5um (10 pm*)

» Able to measure all used varnishes
(C3including Backlack, C4, C5, C6)

» Detection of very low coatings
<0.1 pm possible

*extendable on request depending on application
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» Only very small space required, no
electronics in the measuring head

» Special EMG solution for keeping
the lens clean

» Very high measuring frequency
(10 kHz) and high definition of
measuring spot (@ = 8 mm)

» Scalable measuring window

» Insensitive to strip height
fluctuations of up to +/- 20 mm

Example: Visualisation of a double sided
measurement at a continuously running
electrical strip

» Laser class 1M at measuring head
(standard laser)

» No hazardous radiations

» Ensures a stable production process

» Reducing production cost by redu-
cing the safety surcharge due to the
precision of the system

» EMG SOLID® DFT offline laboratory
system for calibration available on
request



EMG SOLID®LIF

Cleanliness measurement at its best

The energy emitted by a molecule

or atom immediately after optical
excitation has a material-specific
spectral intensity distribution that can
be clearly detected even at very low
concentrations.

SEMGsopedE.

EMG SOLID® LIF can therefore be
used to detect the smallest lubricant
residues and thus guarantee the
purity of materials in different areas.
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EMG SOLID®LIF

Detection of smallest oil residues

Technical data

Measuring method
Measured variable

Detectable substances

Measurement head size
Measurement spot
Strip temperature
Operating distance
Strip height deviations
Ambient temperature
Measuring frequency
Measuring position

Laser-induced fluorescence spectroscopy

Fluorescence intensity [RFU]

Oils, greases, waxes, hot melts, rolling aids, skin pass agents, cooling lubricants, emul-
sions, release agents, transparent lacquers, polymers, primers, adhesives and other
substances on request.

35 mm diameter, 180 mm length

8 mm diameter

+5 °C up to +75 °C (at constant strip temperature)

40 mm

+/-20mm

+5 °C up to +45 °C (extended temperature range with cooling/heating possible)

10 kHz

Measuring head position, holder and movement can be customised
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