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The use of optical metrology is increasing very rapidly and offers 
users further capability and capacity in the measurement of 
features and components. 

As the measurement process is non-contact it allows the 
process of measurement to be easily automated. It also enables 
the measurement into the manufacturing process itself thereby 
reducing rejects and improving quality.

This workshop is designed to introduce the concept of on 
machine measurement and show examples of how this is 
already in use and future developments. 

It will be of interest to most production facilities where complex 
measurement of form and fi nish are required. The aerospace, 
automotive and cutting tools markets will be featured along with 
other areas of precision engineering: automated techniques to 
measure micro holes, measurement of cutting tools to optimise 
cutting effi ciency, and closed  loop manufacturing techniques.

Location
AMRC with Boeing
University of Sheffi eld
Advanced Manufacturing Park
Wallis Way, Catcliffe
Rotherham, S60 5TZ

Registration
The workshop is free, however, places are limited 
and registration is required before July 10th, 2015: 
registerworkshop@alicona.com

9:00 am
Registration and coffee

10:00 am–10:30 am 

Focus-Variation – An Introduction
to Advanced Optical Metrology
Brian Kyte
Alicona Ltd

10:35 am–11:20 am
How to Apply Optical Metrology
in the Manufacturing (Aerospace) Industry
Dr. Stefan Scherer
Alicona GmbH

Coffee and tea break

11:30 am–12:15 am 
Advanced Manufacturing with Inline Metrology
Mark Raleigh, PhD
EDM Department Inc.

12:20 pm–12:50 am 
High-Resolution 3D Scanning for Inspection
in Metal Cutting
Chris Martin Taylor, M.Eng., PhD
AMRC with Boeing

Lunch

2:00 pm–3:00 pm 
Practical Demonstrations of Focus-Variation Equipment

3:00 pm–4:00 pm 
Optional Tour of AMRC
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Focus-Variation –  
An Introduction 
to Advanced Optical Metrology

Advanced Manufacturing 
with Inline Metrology

High-Resolution 3D Scanning 
for Inspection in Metal Cutting

How to Apply Optical 
Metrology in the Manufacturing 
(Aerospace) Industry

Manufactured components are 
becoming more complex, with 
smaller, and more stringent and 
functional features. These ongoing 
improvements in manufacturing 
require new 3D measurement 
technologies.  

Here we present an optical 
metrology device based on the 
Focus-Variation principle that 
overcomes these limitations. In 
addition to its ability to measure 
dense area-based 3D datasets at 
high resolutions up to 10nm in z 
and surface flanks up to 85° the 
system can be equipped with an 
automated rotation unit that allows 
samples to be measured around 
360°. This is especially useful 
for the measurement of complex 
parts with undercuts or geometric 
features that require the 3D data 
acquisition from multiple directions.

Mark Raleigh presents a high 
precision electrical discharge 
machine (EDM) based upon Closed-
Loop Manufacturing technology. 

The state-of-the-art machining 
center with integrated 3D 
measurement offers an end to-
end solution for production as it 
allows self-optimized performance 
without the need to remove parts 
for measurement. The built-in 
measurement detects deviations 
from the target geometry and 
reports them directly to the machine 
to modify process parameters for 
further manufacturing . The huge 
benefits of in-situ quality control 
achieved by this technology is 
shown in a case study from the 
molding industry. This technology 
though can be applied to many 
other industries involved in closed- 
loop manufacturing.

This presentation describes recent 
Alicona-enabled findings in metal 
machining at the AMRC with 
Boeing.

The first theme of the talk is 
cutting tool edge preparation and 
sharpness. Batches of unused 
tools were inspected, variation 
in edge rounding is discussed. 
Meanwhile, results from cutting 
trials demonstrate the importance 
of tool edge preparation in terms of 
tool wear rates and cutting forces.

The second theme is workpiece 
material adhesion, i.e. built-up 
edges. Aerospace alloys were 
compared, for the severity of 
adhesion. When turned surfaces 
were profiled in the feed direction, 
adhesion effects seem to be in 
evidence.

Production trends are characterized 
by the constant miniaturization 
of components with narrow 
geometrical tolerances. Their 
repeatable and robust production 
is only possible through the use 
of highly accurate measurement 
systems. 

Stefan Scherer describes how, 
across different industries, 
Focus-Variation enables with 
1.7 mio measuring points their 
traceable and highly repeatable 
measurement. 

Strong focus is laid on the 
aerospace industry. Two practical 
examples, the inspection of cooled 
turbine blades and measurement 
of BLISKs allow the participants 
to understand the importance 
of constant quality control in 
production and the benefits of 
Focus-Variation. 

Brian Kyte 
Alicona Ltd

Dr. Stefan Scherer 
Alicona GmbH

Mark Raleigh 
EDM Department

Chris Martin Taylor, M.Eng., PhD 
AMRC with Boeing
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Infi niteFocus is an optical 3D
micro coordinate system 
for form and roughness 
measurement. Measurements 
achieve a vertical resolution 
of up to 10nm in z. This 
system also operates on 
large  measurement areas and 
volumes.

Alicona’s measuring 
robot allows the flexible 
3D positioning of the 
measurement system in space 
enabled by a six-axis robot. 
This makes the use in an 
assembly line possible.

Closed-Loop Manufacturing 
combines optical metrology 
with automated machine 
programing. Workpieces 
are continuously measured 
in-situ during production. 
Deviations from target values 
instantly effect the machining 
parameters. 

Application driven solutions by Alicona

Infi niteFocusSL is a 
cost effective optical 
measurement system 
for convenient, quick and 
traceable 3D measurement of 
form and fi nish on
micro-structured surfaces.

Allround solution
for ultra-high 
precision

Robotic metrology
for inline 
measurement

5-in-1 
manufacturing 
method 

Compact system
for fast and easy 
measurements
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www.alicona.com www.alicona.com www.amrc.co.ukwww.edmdept.com

Brian Kyte is director at Alicona UK Ltd where 
he has been working for 10 years in a sales 
and technical support role.

He is very experienced in the area of surface 
and form measurement using non-contact 
optical metrology methods, particularly in the 
micro engineering and cutting tool sector. He 
is also very experienced with considerable 
practical experience in the use of area based 
surface texture measurement.

Previous experience includes 3D 
measurement using the SEM and XY co-
ordinate measuring systems.

Stefan Scherer studied technical physics 
at Graz University of technology (Austria) 
and received his PhD degree in the fi eld of 
telematics in 2000. During his four years of 
assisting and leading the industrial machine 
vision department at the Institute for 
Computer Graphics and Vision he founded 
a group for digital microscopy. As assistant 
professor Stefan also authored and co-
authored a series of papers and supervised a 
great number of master theses.

Together with his partner he started the 
company Alicona in 2001 which is highly 
specialized and now a leading manufacturer 
in the fi eld of high resolution optical 3D 
measurement.

Chris is a Technical Fellow in Machinability 
for the PTG Group in the AMRC with Boeing. 
The Machinability team’s main focus is 
characterising the relative performance 
of materials and cutting tools in metal 
machining processes. Additional work areas 
include cutting fl uid chemistry and materials 
science for metal cutting.

Chris has authored papers on tool vibration 
driven by chip segmentation, process 
damping, and high speed carbide and 
ceramic machining. Most of these can be 
found online. Research interests include 
tool wear diagnosis, built-up edges and 
machining dynamics.

Mark is the CEO, and founder of the EDM 
Department Inc. Mark is also the co-founder 
of Alicona Manufacturing. His interests 
include smart manufacturing, and artifi cial 
intelligence software systems. 

Brian Kyte
Alicona Ltd

Stefan Scherer
Alicona GmbH

Chris Martin Taylor
AMRC with Boeing

Mark Raleigh
EDM Department

For questions and registration please contact 
registerworkshop@alicona.com
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