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For more information about our testing
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Web: www.amg-s.com

Need help fast? We offer premium

turnarounds from 24-hours for
clients with urgent requirements.
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Built on a tradition
of quality and integrity

At AMG Analytical, we have more than 75 years'’
experience of delivering a first-class testing service

to a diverse range of clients.
i
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“ -—I" Our services provide our clients with the information they
71 . ‘H need to ensure materials meet the required specifications

and are of a consistently high quality.

Testing can also detect potential problems or
contamination and check that products are fit for purpose.

Who We Work With

Our clients work in sectors including:

- Aerospace

- Refractory Production

- Steels & Metals Production
- Oil & Gas Power Generation
- Automotive

* Nuclear

- Environmental Consultancy
+ Pharmaceutical

- Battery Technology

- REACH Registration

- WEEE/RoHS Compliance
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We are innovative, precise,
customer-focussed and results driven
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Our Standards

Quality and integrity of service are our founding and
guiding principles, which is why we have invested in both
our people and our technology since the very beginning.

This has enabled us to keep pace with the changing
demands of industry, ensuring we are equipped to deliver
a second-to-none service.

Our highly-skilled team has access to the latest equipment
and we continually invest in training and development to
maintain our accurate and responsive service.

We operate a comprehensive quality management system
and are accredited to the following standards:

- 1S0 17025 (UKAS Laboratory number 1091)
General requirements for the competence of testing and
calibration laboratories

- 1SO 14001
Environmental Management System

- 1SO 18001
Occupational Health & Safety Management System

- 1S0 9001
Quality Management System

We also regularly carry out work to a number of other
international standards including : 1SO, ASTM, BS-EN,
DIN, UN and more.

[ UKAS

TESTING
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Testing Overview

We can test on an extensive range of materials in
a variety of forms, from solid pieces to powders.

Material Types

Metals

Pure materials and alloys including:

Steels, Stainlesses, Iron, Nickel, Cobalt, Chromium, Tungsten,
Silicon, Titanium, Aluminium, Copper, Tantalum, Niobium,
Hafnium, Manganese, Molybdenum, Zinc, Zirconium, Ferro
alloys (FeSi, FeTi, FeCr, FeMn, FeB, FeMo, FeP etc), Other
alloys (SiMn, SiAl, WC, NiB etc) and many more.

Non-Metals

Including Oxides and refractory materials: (Al203, Si02,
MgO, Ca0, Zr02 etc), SiC, CaF2, Slags, Phosphate (eg
Calcium phosphate), Sulphates (eg CuS04), Carbonates
(eg CaC03) and many more.

Unknowns
We use a combination of semi-quantitative XRF, XRD and
other techniques to help identify unknown materials.
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Metallurgical Testing

Key uses

« Structure identification

* Internal characteristics

* Resistance to a corrosive environment

We work on a wide range of materials for varying
purposes in this area.

Chemical Analysis

Key uses

* Material identification

« Material characterisation/specification
* Quality control

+ Production/process control

We use a combination of industry-standard techniques
and specially developed in-house methods in this area.

These include:
XRF, XRD, ICP-OES, LECO, AA/GFAAS, Malvern and more.
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XRF Quantitative
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XRF - X-Ray Fluorescence

What can it do?

We have developed a range of fully-quantitative
XRF programmes which are aimed at various
material types and are designed to cover a
range of the most common elements.

Our specially developed preparation techniques
allow most materials to be prepared for XRF.

This includes metals, alloys, oxides, ceramics
and other non-metallic materials.

Samples are fused into glass beads and
analysed on wavelength dispersive XRFs.

Calibration is performed using mainly pure
materials to give accurate results for major
elements at high percentage levels and
residuals at low percentage levels.

Certified reference materials and/or synthetics are
analysed alongside the samples to confirm calibration.
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XRF Semi-quantitative & XRD

XRF Semi-quantitative analysis -
Uniquant

What can it do?

XRF Uniquant can be used to help identify unknown
materials due to the simple preparation techniques
used and the extensive list of elements covered.

Samples can either be milled and made
into a pressed pellet with a binder or cut to
fit the holder and run as a solid piece.

We also have preparation techniques that
allow us to analyse very small samples.

Approximate results for most elements
from fluorine upwards are reported.

If the sample contains high-levels of any
element lighter than fluorine, we recommend
that these are analysed separately so they can
be accounted for as the programme normalises
the results to a total of 100 percent.
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XRD - X-Ray Diffraction
Qualitative and Semi-quantitative

What can it do?
XRD can be used to qualitatively identify the different
crystalline phases within a sample.

We do this by scanning the sample with our PANalytical
Aeris XRD instrument.

The resultant pattern of peaks is matched to a database
and the results interpreted by an experienced analyst. All
identified major, minor and trace phases are reported.

We can also offer semi-quantitative XRD analysis on highly
crystalline materials.

This is done with reference intensity ratios as an extension
of the qualitative phase identification already routinely
carried out.

This is especially useful for REACH/ECHA registration.

As with the standard qualitative analysis, to give the
best results the elemental breakdown needs to be first
determined, using XRF or an alternative technique, if not
already known.

A combination of XRF Uniquant and XRD can be an
extremely useful tool for identifying the composition of
unknown samples.

24
hour
service
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ICP Major Element Programmes
& Trace Analysis

ICP-OES (Inductively Coupled Plasma
Optical Emission Spectroscopy)

We have specifically developed a range of
programmes using ICP-OES which are aimed at
various material types - mainly metallics.

These are designed to cover the most common
elements and are calibrated using solutions
prepared from both pure materials and 1,000 or
10,000ppm standard solutions.

This gives accurate results for major elements
at high percentage levels and residuals at low
percentage/ppm levels.

Samples can be analysed as after either acid
dissolution or total dissolution (fusion).

Certified reference materials and/or synthetics
are analysed alongside the samples to confirm
the calibration.

Fast & accurate multi-element analysis
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Trace Analysis

In addition to our major element programmes, we carry
out trace elemental analysis using ICP-OES for a large
number of elements.

How does it work?

Samples can either be totally dissolved (after total fusion)
or acid dissolved. Microwave digestion can be used
where appropriate.

Samples are analysed using calibration and/or standard
addition techniques to determine the elements specified.

Atomic Absorption (flame and graphite furnace)
complement ICP and allow for an extensive range of
elements to be determined from percentage to low
ppm levels.

Anions can be determined using IC (lon Chromatography),
ISE (lon Selective Electrode) or wet chemistry techniques.

Additional techniques used include gravimetric, titration
and other traditional wet chemistry methods.

24
hour
service
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Elemental Analysis

Elemental Analysis using LECO
(Carbon and Sulphur)

Carbon and sulphur are determined by Thermal
Infrared using RF combustion in oxygen.

The instrument is calibrated using a range of
standards and certified reference materials, allowing
us to report results from ppm levels up to 100 percent.

Separate certified reference materials or pure
materials are analysed alongside the samples to
confirm the calibration.

Elemental Analysis using LECO
(Oxygen, Nitrogen and Hydrogen)

Oxygen, nitrogen and hydrogen are determined
by inert gas fusion using infrared and thermal
conductivity detection.

This instrument is calibrated using a range of
standards and certified reference materials, allowing
us to report results from ppm levels up to 60 percent
for oxygen and nitrogen and sub-ppm to low percent
for hydrogen.

Separate certified reference materials or pure
materials are analysed alongside the samples to
confirm the calibration.




Physical Testing

24
hour
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Particle Analysis &
Density Related Testing

We perform a wide range of particle size and density
analysis including:
+ Mesh Test (Sieve Analysis)

» Malvern Mastersizer Particle Size Distribution
(Laser Diffraction)

» BET - Surface Area

* Density by Gas Displacement
* Scott Density

* Pour Density

« Tap Density

« Hall Flow Rate

 Hall Flow Density
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Metallurgical, Physical & Corrosion Testing

AMG Analytical Laboratories are also equipped to
undertake metallurgical and physical testing on a
wide range of materials.

T |

Our testing techniques in this area include:

» Sample Preparation

* Grain Size Determination

« Structure Assessments/Microscopy

» Volume Fraction Assessments

* Inclusion Examinations

» Decarburisation/Carburisation Measurements
» Hardness

« Corrosion Testing

We use semi-automatic preparation equipment,
such as saws, grinding and polishing, to ensure
the test materials are sectioned and prepared
without being detrimental to the test.
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24
hour
service

No material Is
too hard to handle
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Sample Preparation

Test Pieces & Samples...

Test pieces and samples can be extracted or
manufactured by various methods, such as:

» Sawing

* Milling

 Turning

* Drilling

* Crushing and Grinding

Our sample preparation area is equipped to
handle materials in sections up to 400mm.

Where possible, our machines are fitted with
digital read outs accurate to 0.01Tmm.

Our crushing and milling process, primarily
used for analytical testing, can handle
materials from 150mm.

These can be crushed down to Tmm/dust in
one process.

Grinding the samples further can take the
material to sub 90 microns.
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AMG Analytical Services
AMG Superalloys UK Limit
Fullerton Road ‘
Rotherham
South Yorkshire

S60 1DL
ngland

1709 833763 / 2
g-analytical@
www.amg-s.com




