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PLASTIC ADDITIVE MANUFACTURING UNDERPINS DESIGN & PRODUCTION INNOVATION

S E P A R A T E

A E R O S P A C E

S U P P L E M E N T

A fully integrated tending system
for both Milling and Turning.
Wheel in the blank billets wheel out the finished batch.
n Minimise your labour costs.
n Works 24/7 without holidays,
tea, chatting or comfort breaks.
n Finance from less than
£2 per hour.
n Payback can be just a few months
if purchased outright.
n British designed and built.
n KUKA Cybertech Robot as
standard (other makes are available).
n 10 kg Robot capacity (larger available).
n Vision system.
n Modular system - drawer
or conveyor.
n Quick and easy change from
one machine to another with
conversational set up.
n Integrates with VMC’s or
Turning Centres.

XYZ ROBO-TEND

The XYZ ROBO-TEND
on an XYZ Vertical Machining Centre.

‘

This brings true mobile robot
automation within the reach
of traditional sub-contract
Nigel Atherton
engineering businesses.

XYZ MANAGING DIRECTOR

SINCE 1984

XYZ ROBO-TEND on a Turning Centre

‘

The XYZ 2019 Machine Tool
XYZ ProtoTRAK® Mills, 2-OP CNC and XYZ ProTURN® Lathes

XYZ VMCs and High Speed VMCs

XYZ Mobile Robotic
Automation

W
NE

All XYZ CNC machine tools come with free training, full 12 month warranty,

To learn more please call 01823 674200
MACHINE TOOL DEMOS ARE AVAILABLE AT ANY OF THE XYZ UK

l
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1 Wheel it up.

2 Lock it into position.

The robot trolley is wheeled up to the front of the
chosen machine tool and then locked into position.

The loading trolley is then securely attached to the robot
trolley. The robot identifies the trolley and its contents.
The guard locks and ROBO-TEND becomes live.

3 Tell it the billet size.

With a conversational interface the robot
controller can be programmed to know the
shape of billet, material size and number of
parts in the drawers.

Call for the brochure

Call 01823 674200 to get the
XYZ ROBO-TEND brochure or
download it from the website.
MOBILE ROBOT AUTOMATION FOR BOTH MILLING AND TURNING

For Machining
and Turning
Centres

Range, each one the very best in its class.
XYZ 5 Axis and
4+1 UMCs

XYZ Turning Centres

XYZ Extra Large VMCs and Oil Country Lathes

extended warranties available, free programming helplines, nationwide service engineers.

sales@xyzmachinetools.com

www.xyzmachinetools.com
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With the environment and climate change high on the agenda, the
aerospace sector is under fire. What’s happening to make air travel
itself a greener form of transport? Machinery reviews two areas of
activity, biofuels and electrically-powered/supported flight. While the
former appears the nearer term solution, the pace of action is slow
and is not as sexy as the electric developments that get most news.
But before this new dawn breaks, it is business as usual for those
further down the supply chain as they produce the components for
today’s technology, as we set out in six case studies.

ParamePrizm

Photo

/ Alamy Stock

▼
▼

▼

ACTURI

October

by:

E-Thrust
serial hybrid

propulsion
system

AERO
SUPPLESPACE
MENT

● Sustain
able air trav
● Sustain
27/09/2019

58

001_MCSP_

OCT19.indd

T19.indd

058_MACH_OC

el – biofue
able air trav
ls: where
el –
g today’s electric powerplan are we? p4
component
t developm
s – case
ents p9
studies
p14

● Makin

12:56

1

58

www.machinery.co.uk

@MachineryTweets October 2019

2019

LOGY IN
SIGH

Separate Aerospace Supplement

L

Phil Talbot

Subcontracting Supporting acts

october 1994

years ago

Key Events

53

Obviously the heart of any metalcutting subcontact business, machine
tools also require the support of control software, workholding and
CADCAM software to do their best work
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Exhibition preview Advanced Engineering
Steed Webzell rounds up the technologies likely to catch the eye at this
year’s Advanced Engineering exhibition (30-31 October, Birmingham
NEC)
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All areas of manufacturing technology influence the medical sector,
including workholding, cutting tools, machine tools and 3D printers, as
Steed Webzell reveals
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Treading water
”Seen anything interesting?” That’s the question, meaning
‘what’s the buzz here?’ that all journalists ask each other at any
major exhibition, most recently at the biennial EMO
manufacturing technology show, held last month in Hanover.
As ever, there were machine tool range additions,
improvements and tweaks – bigger, smaller, faster, less money,
more powerful, more tools, more accurate, more specialised, more processes on
a single machine, specific process improvements etc. But there was no
discernable underlying machine tool technology trend or development.
As for robot-based machine-tending automation, yes, there are increasing
numbers of examples, often with cobots, but again, it is now an established
available, if not widely applied, technology: no buzz. There were more automation
solutions in general, in fact, but technologically this is evolution not revolution.
Industry 4.0/the Smart Factory, then? Initially appearing as a phrase at EMO
2011, EMO 2017 was the zenith in Europe for the unveiling by manufacturing
technology firms of their various connected equipment and analysis software
offerings. Many solutions are now available and there were extensions to those,
but there was no buzz. That said, artificial intelligence applications were a
noticeable growth area at this event.
There was a buzz around standardised connectivity taking in the interface,
messaging protocol and messaging language. It is the latter area, where the
focus was, via ‘umati’ (universal machine tool interface). This standardises the
language of messaging from all compliant machines, but it will not be launched
until next year. Yet there are already solutions available that allow connectivity,
data gathering and analysis from a mix of machines/equipment. Umati will,
however, make such connectivity easier and more visible, of course.
Emobility? Again, it had a higher profile in 2017, albeit there were some
specific tooling and machine tool developments this year. But emobility is, in fact,
a spectre at the feast. Electric cars have fewer parts and so will require fewer
machine tools and related technology, as well as people, in their manufacture.
Additive manufacturing (AM) in metal is also a challenger to the casting/
forging/machining world. It is increasingly accepted, if not yet applied, so its
presence at EMO was this year no cause for surprise or general comment. In fact
the AM zone was smaller than in 2017 and seemed quite low-key.
Overall, the feeling was one of treading water. We are on the cusp of large
change, with many of the necessary tools already in the box – the manufacturing
technology supply sector appears to be waiting for industry at large to catch up. ■
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News round-up

Training students for Industry 4.0

A co-operation agreement
between DMG Mori and
Jungheinrich has seen the
development of driverless transport
systems. Designed as a flexible
automation solution for intralogistics
applications, the DMG Mori PH-AGV
50 enables the fully automated
loading and unloading of workpiece
pallets on machine tools.

Siemens, the University of Sheffield
and Newcastle University have
partnered to deliver a sponsored
Industry 4.0-style undergraduate
programme.
Siemens’ Digital Academy, as
the scheme has been called, pays
selected students £3,000/year
from the second year of university,
as well as up to 12 weeks’ paid
summer placement throughout the
duration of their studies within a
Siemens business. At the end of
their degree, they will be able to
join Siemens’ Graduate Scheme.
The initiative aims to offer
undergraduates a practical,
collaborative space to explore
Industry 4.0 technologies and put
what they learn at university into
real world use.
The first group of six was
selected from the inaugural Sir
William Siemens Challenge, a twoday hackathon-style event held at
the University of Sheffield that

https://is.gd/vuwosi

ModuleWorks and Okuma have
devised a solution that enables an
entire Pelton wheel to be machined
from a single metal billet. This
procedure accelerates production
and reduces manufacturing costs.
https://is.gd/tayuvi

A DMG Mori-TULIP partnership is
allowing shopfloor personnel and
engineers to easily create apps via
a drag-and-drop interface and
integrate them with existing systems
in a ‘no-code’ approach.

L to R: Ariana Escobar Chalen, Nikhil Patel, Maryem Khan,
Miles Moran, Thomas Edwards, Diana Crintea

involved 84 promising engineering
students from partner universities.
The challenge saw students put
into 12 hybrid, multi-disciplinary
teams and asked to invent a
unique device powered by data.
The six are: Nikhil Patel and
Miles Moran from Newcastle
University; Thomas Edwards from
the University of Sheffield; Diana
Crintea from the University of
Southampton; Maryem Khan from

the University of Loughborough;
and Ariana Escobar Chalen from
the University of Manchester.
Brian Holliday, Siemens Digital
Industries’ managing director, said:
“The Digital Academy is another
ground-breaking example of how
Siemens and our higher education
partners are working together to
encourage young people to pursue
careers in engineering and
technology.”

https://is.gd/onujur

Sandvik Coromant has chosen
ModuleWorks as one of its software
development partners to make sure
that new tools and machining
methods have the required CADCAM
software support.
https://is.gd/ituhap

Mitsubishi Heavy Industries
Machine Tool Co has unveiled “the
world’s first generating internal gear
grinder”. The company’s ZI20A
achieves an efficient and highly
accurate process in mass
production, using high speed
spindles and barrel shaped grinding

wheels to generate the required
profile, as opposed to profile
grinding it. https://is.gd/tuwaqu

https://is.gd/lehiqu

applications engineering, machine
service, software development and
European sales.
https://is.gd/tayeju

The Coventry-based Manufacturing
Technology Centre (MTC) is to open
a manufacturing technology centre
in Liverpool to support growth and
innovation in the region.
https://is.gd/evojal

The National Centre for Additive
Manufacturing at the MTC has
signed a strategic partnership with
the University of Exeter to develop
high-performance polymer

The University of Wolverhampton has been awarded €408,000 EU
funding for a new project to address skills gaps in manufacturing and
engineering. Innovative new training methods will be used to develop high
level expertise in advance manufacturing technologies focused on additive
layer manufacturing (ALM).
The initiative, Additive Process Technology Integration with
Management and Entrepreneurship, was awarded Erasmus + funding.
It sees a partnership between six European universities to create flexible
learning that could result in a Master’s qualification. https://is.gd/uwirir

8

components using additive
manufacturing.

Filtermist International, part of the
Absolent Group, has taken on a
30,000 ft2 unit just a few minutes’
walk from its headquarters
on the T54 Business
Park in Telford.
https://is.gd/
jojeci

Manufacturer of bespoke steering
systems Pailton Engineering is
celebrating its 50-year
anniversary. The company
designs and creates
world-class steering
systems for niche
vehicle sectors,
including bus and
coaches, trucks,
utility, off-highway
Pailton celebrates
and military vehicles.

Citizen
Machinery UK
has employed
nine extra staff
50 years
since the beginning
https://is.gd/ecudob
of 2019, bringing
the total number of
Precision engineering firm JJ
employees to 58. Located at the
Churchill has increased six-fold the
company’s headquarters in Bushey
space for its Tool Room Division.
and at its recently opened Turning
The company can now design and
Centre of Excellence in Brierley Hill,
produce some of the aerospace
the latest recruits have been
industry’s most complex fixtures in a
selected to cover core functions
new, purpose-built facility.
within the operation, including
https://is.gd/ihemig
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and the first demonstrations on the
HP 5200 mass production 3D
printer. https://is.gd/afimec

G&H Glenrothes has won a
national best practice award from
productivity experts Sharing in
Growth for achieving record output.
https://is.gd/ciruli

Edgecam, part of Hexagon’s
Production Software stable, will
highlight its latest CAM capability
with a live demonstration of
machining an Inconel aero-engine
disc at Seco Tools’ forthcoming
Inspiration Through Innovation
event. https://is.gd/fodepo
Team Cutting Tools from Ceratizit
is delivering savings to machinists
with its latest special offer on
spindle tooling. The offer includes a
range of spindle nose tooling that is
subject to a discount of 77% over
standard list prices and is available
to new and existing customers.
https://is.gd/mozuda

Aberlink Ltd, the largest UK-owned
manufacturer of CMMs, has been
selected as the preferred metrology
supplier to support the forthcoming
54th National Skills Competition in
Busan, South Korea, this month
(below). https://is.gd/boyure

Horn has launched a broaching tool
range, N117, featuring holders that
allow coolant to flow through the insert
seat, as well as to the side.

https://is.gd/examep

Gleason’s newly developed design,
manufacturing and inspection
technologies for cylindrical and bevel gears include: a closed-loop hard finishing
cell with integrated in-process laser measuring, gear noise detection and analysis
systems; new chamfer hobbing technology; and the latest release of KISSsoft
transmission design software. https://is.gd/ofawop

Hexagon Manufacturing
Intelligence has appointed Maja
Foster (below) as its Global
Marketing Director for its Production
Software business.
https://is.gd/icubeq

https://is.gd/lajomu

Gleason gear tech news

Large-scale fibre laser from Prima
The Laser Sharp 2060 is a large-scale fibre laser cutting machine from Prima Power
that is designed for heavy-duty applications found in sectors such as yellow goods,
agriculture and commercial vehicles. https://is.gd/yulaga

Solid-carbide end-mills for stainless steel & high temp alloys
Industrial Tooling Corporation (ITC) has launched the Widia range of 4U50 and
4U80 shallow-pitch, solid-carbide end-mills for roughing. https://is.gd/osarax

Coolant for wide range of metals
XYZ Machine Tools has recruited
Peter Falkner as service manager,
with a target to streamline service
activities and make them more
accessible and visible to customers.
https://is.gd/oqukep

Gareth Jones is HK Technologies’
new managing director, following
HK’s recent acquisition by
Engineering Technology Group
(ETG). https://is.gd/xikoxa

https://is.gd/ipijol

www.machinery.co.uk

Cool broaching

Yamazaki Mazak UK celebrated
the company’s 100-year
anniversary by hosting a day of
festivities and fun for all of its
Worcestershire employees and their
families at Drayton Manor Theme
Park. Over 1,000 people attended.

Sliding-head lathe supplier Star
Micronics GB has appointed Dan
Pinder as area sales manager
covering the southeast of England.

Matsuura Machinery’s Open
House on 8, 9 and 10 of October
will see: the UK launch of the MX850 PC4 multi-pallet, large capacity
5-axis machine; live 3D colour
printing on the HP Jet Fusion 580;

Product pick 10

Corrections: August
issue, p38 – CIS is a
Rhenus distributor,
not Fuchs;
September issue,
p64 – The Arrow
S41 has a 1,600
mm centre distance
and 225 mm centre
height. Apologies.

@MachineryTweets October 2019

TRIM MicroSol 456 is a semi-synthetic micro-emulsion coolant from Master Fluid
Solutions for cast iron and ferrous parts, as well as the machining of some
aluminium alloy and other non-ferrous metals. https://is.gd/xixoyo

Energy-efficient gap-bed lathes
RK International Machine Tools’ Europa eturn VS series of gap-bed centre lathes
feature eturn Energy Management Technology (EEMT), which helps to reduce energy
consumption. https://is.gd/beroyo

Trimos portable measurement arms
Bowers Group is introducing the A-line range of Trimos portable measuring arms.
They are easy to use and both flexible and accurate for 3D measurement tasks,
says the company. https://is.gd/zayowa

Cobots can undertake automatic sanding
Newly added to the Robotiq range available from RARUK Automation is an all-inone sanding solution designed specifically to work with Universal Robots.
https://is.gd/evijux

Smaller 5-axis model from Haas Automation
The shorter travels and compact footprints of the Haas UMC-500
universal machining centres make it suitable for the 3+2 and
simultaneous 5-axis machining of smaller parts.
https://is.gd/uzadup

Higher capacity cobot
Universal Robots’ UR16e collaborative robot (cobot) boasts a
payload capacity of 16 kg (left). https://is.gd/bisezi
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All photos: Andrew Allcock

Additive
production
Bowman Additive, part of Bowman International, is adding value to the group’s core business of bearing
design and supply, innovating via plastic additive manufacturing and replacing what is traditionally a
pressed metal part. It is set to multiply the company’s turnover many-fold. Andrew Allcock has the details

Above: James
Ashby, additive
manufacturing
development
manager,
holding a highend speaker
system part
produced on
the company’s
HP Jet Fusion
4200 machine
– the first of
many such
machines that
will be installed

10

B

owman International’s bearing activities have their
roots in the 1970s, with a speciality in plain, Oilite
sintered bronze bearings, supplying these through
distribution. And while these days they are manufactured
overseas, the company has much manufacturing process
expertise that it brings to bear, defining manufacturing
processes and process control criteria, explains head of
additive production Jacob Turner.
The company’s additive manufacturing capability was
launched officially in July 2017, following the purchase of
a selective laser sintering system that could produce
complex geometries from engineering grade polymer
materials. At the time, Bowman International managing
director Paul Mitchell said: “Our investment into additive
manufacturing marks a pivotal point in the future
development of the Bowman International name. We are
proud innovators within our marketplace and look
forward to exploring the new manufacturing possibilities
which are now within our remit.” This new operation
takes in both an external service and the production of
new bearing designs on its own account.

A novel range of split bearing is demonstration of
those new manufacturing possibilities, on show at the
recent The Engineer Expo show in June, and is a product
development that is expected to underpin massive
growth for the company. Currently a £10 million,
35-employee operation (including its German operation
and Kingswinford-based John Handley Bearings, a split
bearings reseller acquired in April 2017 and through
whom the new split bearings are offered), Turner
suggests the company could see a turnover figure of
£100 million in five years. “We anticipate being a market
leader within five years, and that’s conservative.” But as
of now, the company is, compared to the global rolling
element bearing makers, “an absolute minnow”, accepts
additive manufacturing development manager James
Ashby of Bowman Additive (www.bowmanap.com).
So how does additive manufacturing (AM) of plastic
parts underpin that transformation? Well, to begin with,
Bowman’s plastics-based AM journey actually started in
2015, two years prior to the official launch of its own
activity, with the firm getting some sample 3D-printed
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nylon parts manufactured externally.
Says Turner: “Nylon is a standard bearing cage
material, so we thought that if we stick to a nylon cage
[for the split bearings that normally use metal], with
additive manufacturing we can get a lot more complexity;
we won’t have to worry so much about the manufacturing
process and can focus on the optimum geometry for a
bearing cage. A cage having pockets for the rollers is a
complex shape, so you have to dumb it down as much
as possible to suit the production process and make it
capable.”
And with a split bearing, the cage must also have
some sort of locking mechanism that allows for the
system’s assembly onsite. “That adds another level of
complexity,” he adds. Additive manufacturing allows
much more freedom here, too. The result was a nylon
cage design that is a drop-in replacement for the
pressed metal part, but which allows for the
incorporation of a greater number of rollers. Improved
performance is the immediate gain, meaning either
longer life or higher radial load, say, up to five times life
or 70% greater respectively. There are other benefits,
such as the fact that it cannot go out of round, so no
vibration or noise. And although it is nylon, not bronze, it
is in fact stronger, Turner highlights.

LOW COST, HIGH PERFORMANCE
The cage, incidentally, represents just 10% or less of the
cost of a bearing, so offers a leverage on performance
that is well out of proportion to that. Easy, then, build a
business on providing an upgrade to existing bearings
supplied by others. Well, no. Perhaps not surprisingly, the
players in the split bearing manufacture and supply area
weren’t so keen on Bowman piggybacking off their
installed base. But they couldn’t copy, because the
design had been patented. So, existing players didn’t
want to work with Bowman on replacement business and
didn’t want to, or couldn’t, pursue a similar product
design route. “So, just over a year ago, in early 2018, we
decided to make our own complete split bearing
product,” Turner says.
Having made that decision, the design could be taken
on further, with the addition of axial load-bearing races
now added to the cage – previously these would have
been separate. Once again, this allows for a
performance improvement, this time by allowing for the
use of both more and longer rollers. “By adding these
rollers in, the axial load capacity is 10 times what it
would have been,” the head of additive production
underlines.
The predictability of this incorporation also means
that it is possible to undertake accurate ‘L10’ life
performance calculations, too, it is underscored – not
possible for the multi-part solution, due to the variability
it displays. “By redesigning the whole system, from the
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3D-printed cage up, the whole thing becomes a
completely different beast, but also becomes cheaper to
manufacture, because of what we have been able to do
with tolerances and so on,” Turner confirms.
The company therefore has two products, the drop-in
replacement design and a redesigned split bearing
design. It is active in the former at the large end of the
split bearing market, say 40”, avoiding a bill of several
tens of thousands of pounds for users (bearings up to
6’ can be produced, in fact). It is also starting out with
the latter, which in addition to its performance benefits,
also offers a part count reduction for bearings up to and
including 6” of 75%, taking in 10 bearing sizes and 70
shaft sizes, so meaning much lower stockholding. But
it’s a slow ramp-up for production with stock being
supplied slowly, so as not to overrun existing production
capacity for, ironically, the outsourced complex machined
castings, rather than the additively manufactured plastic
cages. The cages can easily be made within the twothree-week lead time of a typical split bearing, so during
the lead time of the metal parts.
In terms of manufacture, today the company uses a
single, £300,000 HP Jet Fusion 4200 unit (https://is.gd/
qunopa), not the original SLS machine, and is able to
nest different parts, making kits of components, as
required. Scalability is easy – machine lead time is three
to four weeks – with no call for high skill labour, as would
be the case for, say, 5-axis machining. And the company
is anticipating setting up a new, dedicated building once
ramp-up starts, with perhaps 10-15 machines housed
there in five years.
On material, there’s no supply issue; it is purchased
from HP and traceable back to the manufacturer – BASF,

Plastic AM
parts for both
the main and
axial load cages
allow for more
rolling elements
than does a
metal cage
contruction

Complexity comes for free, as these three bush
designs demonstrate: centre is a direct
replacement; right has added oil grooves; and left
has that and is additionally lighter and stronger
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process development knowledge for its successful
implementation. Turner again: “The machine is sort of
plug-and-play, although temperature and humidity will
affect it, as will how the part is orientated in the
machine. The process is isotropic [equal strength in all
directions], but there is heat in the build that will impact
parts, depending on orientation. All this will determine
how a part comes out. You have to understand the
process to know how to set up parts for build, how you
are going to inspect them, how you will measure process
control. HP supplies the machine and trains you, but
you’ve got to have some key staff to nail the process
after that.”

PRODUCTIONISED PROCESS

A high value
speaker system
part produced
for an external
customer, with
such an
economical
service resting
on the ‘base
load’ of
Bowman’s own
parts
manufacture

Arkema and Evonik, for example. The same for the ‘inks’
used in the curing process (see box, below).
In addition to the 3D printer, the company spent a
further £180,000 on surface finishing machines, Medit
Solutionix CS2 3D scanning equipment (www.solutionix.
com), Guyson Formula 1400 manual blaster (https://
is.gd/yapahe) and Dyemansion Powershot S polishing
equipment (Europac, https://is.gd/fodani), so as to deliver
high quality and repeatable parts. Bearings are critical
components, after all.
Now, while 3D printing doesn’t require a high skill set
to run a machine, it does, just as is the case with
achieving capable machining processes, require a level of

HP Jet Fusion 4200 – the process
Having a working envelope of 380 by 284 by 380 mm (L, W, H), the machine
spreads a layer of material 80 microns thick in one pass of the whole
envelope, lays down ‘ink’ for part details falling within that layer in a second
pass, then fuses those inked details in a further pass, using heat, achieving
a build speed of up to 4,115 cm³/hr. Part complexity comes for free and it’s
the same cost for producing one part as for producing several hundred of the
same part in the working envelope. There are no support structures, the
build unit is removed from the machine and unfused material removed. This
can take place in parallel with processing a second build unit. Watch the HP
Jet Fusion 4200 video: https://is.gd/ukopun.

12

The company has so-called ‘controlled builds’, standard
nests of parts, that support this approach and allow SPC
data to be gathered. It is possible to manufacture good
parts in isolation of this, but the company doesn’t get
the volume of data to support SPC. The creation of a
variety of standardised packs is the aim. “Getting the
ultimate production process while benefiting from 3D
printing’s flexibilities is what we are about,” says Turner.
And this approach to AM is not being applied by anybody
else, it is claimed. Undoubtedly why HP invites Turner to
speak on this topic at various global events.
And this also explains why the company is not too
concerned about copy-cats. It will cost the best part of
£500,000 to get into the game and companies would
have to be running close to capacity, 24/7 to make that
viable. Having its own product that will remain in demand
for years yet, offered through an established sales
channel, means Bowman is in that position, with this
providing the ‘base load’ on which it can build its
subcontract AM service. So, while capacity utilisation has
to be around 80% to make the current operation viable,
with more machines that figure drops as the linked costs
do not rise in linear fashion. With three machines, 45%
capacity utilisation would be okay, for example.
Apart from that, competing AM bureaux are unlikely to
be able to develop production-related quality control,
inspection regimes, statistical process control,
traceability, verification and proof of repeatability, says
Ashby. Every Bowman Additive bearing production part
has a serial number on it, providing full traceability down
to temperature, humidity and position in the nest,
for example.
Rock drill bearings/press tool linear sleeve ball
bearings that traditionally use machined phosphor bronze
cages are a further bearing product target, with cost
savings “humungous”, Ashby stresses, alongside, once
again, large performance benefits. On test, it is just one
of a number of applications, both internal and external,
that Bowman Additive has in mind, underpinned by its
capable, traceable AM production processes. ■
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YES...WE
HAVE IT !
When you’re considering new equipment make sure you
take a look at our extensive, high quality, great value
machine tool range.
With over 30 years experience in supply and service
support, Ward Hi-Tech have the machine for you.
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Dah Lih

CNC Lathes and Multi Axis Turning Centres Vertical, Horizontal, 5 Axis and Double
Vertical Lathes, Vertical Machining
Column Machining Centres
Centres and Drill Tap Machines

Kiheung
Bed Type and Travelling Column CNC
Universal Milling Machines

H.N.K.

Vision Wide

S.F.M.

Heavy Duty CNC Vertical Lathes,
Horizontal Boring Machines and Double
Column Machining Centres

High Speed and Heavy Duty Double
Column Machining Centres
5 Axis Gantry and Double Column
Machining Centres

Heavy Duty Flat Bed and Oil Country
CNC Lathes

Ward Hi-Tech Limited

1 Atlas Way Sheffield S4 7QQ South Yorkshire
Tel: 0114 2560333 Fax: 0114 2561629
Email: sales@wardhitech.co.uk

when you want it, we have it www.wardhitech.co.uk

Andrew Allcock details yet
another additive manufacturing
process, one that supports both
metal and plastic 3D printing.
It uses standard metal powder
and plastic granules, using the
same material for both prototypes
and production parts

AIM3D’s ExAM255 machine
features two nozzles

S

Another
process
14

tarting out in 2015, German start-up
AIM3D set out to revolutionise the
plastic and metal 3D printing world
by creating a machine that would offer the
potential to eventually become a standard
tool on every workbench.
The founders of AIM3D GmbH (https://
is.gd/sukisi) are all from the University of
Rostock on Germany’s east coast. Their
aim of producing a low-cost 3D-printing tool
was driven by the belief that widespread
use of additive manufacturing (AM) had so
far failed, because of high material and
machine costs. Added to that, still today
many 3D printers only accommodate a
single material and often rely on expensive
materials for printing. “It was our ambition
to create ‘the’ machine tool of the 21st
century that has a place in any company,
much like a lathe or milling centre in the
19th century,” says Robert Radon, head of
development mechatronics.
It took two years of development work to
complete the company’s ExAM255 (with the
UK’s Hepco playing a part, see box, right),
but now, with the operation having become
a commercial company in 2019, AIM3D
GmbH is ready to move into serial
production and is awaiting the patent for its

October 2019 www.machinery.co.uk

@MachineryTweets

ADDITIVE MANUFACTURING PLASTIC & METAL PROCESSES IN A SINGLE MACHINE

CEM E-1 Extruder
print heads. The
printer can process
almost any injectionmoulded granulate up to a
diameter of 3 mm. Explains Radon:
“The really special thing about the
E-1 Extruder is that the customer
does not have to purchase expensive
polymer filaments or metal powders.
The same material can be used for
prototypes and final manufacture, making
the transition from prototype to finished
product more economical and faster for the
end user.
“In my opinion, we are the only company
so far to have developed such a universally
employable 3D printer. Although there are a
few that work with polymer granules, they
do not offer choice in the range of materials
and this is a unique feature of our system,”
explains Rene Zielke, who is head of plant
development.
The system sees inexpensive metal
injection moulding granulate turned into fine
filament applied in layers. The ExAM system
does not need to be tuned to a new metal,
but usually only to the matrix material – the
plastic carrier. This matrix material is
usually very similar for most metal injection
moulding pellets, thus enabling fast and
cost-efficient material adjustments.
Only the plastic component of the metal
injection moulding pellets is melted during
the printing process. The metal powder,
which is bound by the plastic, thus forms a
green compact, which is still relatively
fragile. Following this, the component may
be reworked before the actual sintering
process, which in turn reduces tooling and
machining costs during post-processing.
During a following sintering process, the
plastic component is then dissolved
chemically and thermally, and the
temperature in the oven is increased
almost to the melting point of the metal.
This leads to a connection of the metal
particles at a molecular level, which
ultimately results in a stable metal part.
The resulting sintered part is slightly
smaller than the printed part, as it shrinks
during the sintering step. This shrinkage is
mostly homogeneous in every direction and
independent of the material used, meaning
that it can be easily considered by simply
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HepcoMotion’s slimline
bearings and the NV20 slide
from its GV3 linear guide
system provided
the best
solution for
AIM3D’s
needs

scaling the object before it is printed.
According to the company, prototypes
have been well received, particularly from
the automotive industry where glass-fibre
filled plastics are commonly used. Margins
there are low and there is a constant need
to adapt, so with a 3D printer that no
longer relies on its own ecosystem but
works with readily available, standardised
materials and tools, the potential exists to
significantly reduce the costs of AM,
AIM3D underlines.
Most recently, the company has
suggested spares for discontinued parts

as an
area where
its machine and
process can offer a solution. Exampling a
component of a box lock, a spare part
required in large quantities in, for example,
regional buses. The original lock latch was
a zinc die casting. Using the ExAM 255, a
spare part made of steel boasts a longer
service life. Indeed, many previously diecast industrial parts can already be printed
cost-effectively in the company’s
equipment. ■ (AM news update, p16)

Perfect alignment, not so easy –
the UK’s HepcoMotion helps out
The ExAm 255 uses two print heads in
order to easily deal with possible material
changes. During the printing process, the
second print head that is not being used,
is constantly being lifted by 10 mm, so it
does not collide with the object to be
printed.
“To make the printing process as
accurate as possible, it is crucial that the
two print heads are perfectly aligned, even
at fast speeds. In order to avoid shock
during printing, the support of the print
bed must also be constructed so that it is
completely stable”, explains Rene Zielke,
head of plant development.
“In addition, since the mechanism for
raising and lowering the print heads is
such a visible interface between the user
and machine, it was important to us that
the linear guide looked and felt highquality,” she adds.
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While the AIM3D engineers aimed at
drastically reducing the cost of additive
manufacturing, they did not want to do so
by compromising on quality. However,
finding this combination of features at an
acceptable price proved more challenging
than expected. The HepcoMotion (https://
is.gd/wozuyu) solution showed itself
superior, with slimline bearings and the
NV20 slide from its GV3 linear guide
system the best answer.
The bearings are directly mounted to
the two changeable printer heads and,
along with HepcoMotion’s NV20 slides,
they ensure that the printer head is moved
up and down at a speed of 2.5 m/s with
absolute precision. The required X-Y
movement is achieved by three ballscrews;
two on the X-axis and one on the Y-axis.
Z-axis movement for the print itself is
achieved via two ballscrews.
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Briefs
Siemens Sinumerik One CNC
first for AM expert BeAM
Directed energy deposition
(DED) machine specialist BeAM
(Kingsbury, https://is.gd/
exevoc) is the first additive
manufacturing (AM) machine
maker to fit Siemens’ Sinumerik
One CNC unit. The new
controller features software for
the creation of digital twins,
which supports “the seamless
integration of hardware and
software”.
The BeAM machine, a
Modulo 250, was exhibited at
last month’s EMO exhibition in
Hanover. Visitors saw how the
program simulation is operated
on the machine using the Digital
Twin of Production in the NX
Virtual Machine software.
“We are very excited to close the
loop in the additive digital chain
by bridging virtual simulation
and actual deposition on our
new Modulo 250, thanks to the
integration of the new Sinumerik
One. It opens up new
possibilities for our industrial
customers willing to integrate
further DED in their value chain
and optimise its usage,” BeAM’s
CEO, Vincent Gillet, said. The
entire BeAM machine fleet will
be fitted with Sinumerik One,
with further collaboration on
developments in Siemens NX
CADCAM, Teamcenter,
MindSphere and Edge
functionality also anticipated.
Uwe Ruttkamp, head of machine
tool systems at Siemens Digital
Industries (l) with Vincent Gillet,
CEO of BeAM
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Weerg places record order for HP 3D-printing tech
The largest European order for HP’s Jet Fusion 5210
series plastic 3D-printing equipment has been placed by
Italy-based e-commerce company Weerg, which provides
both CNC machining and 3D printing in both metals a
plastics (see Machinery feature January 2019, p10:
https://is.gd/
tavuke).
The company has
ordered six machines,
three already having
been delivered to the
company’s Gardigiano
headquarters. In fact,
the order comes just
some three months
after the 5210 was
launched by HP. “This
is, at present day (mid-September), the largest single
order ever placed at EMEA level,” confirms Davide
Ferrulli, country lead 3D printing HP Italia, adding that it
is “a record that we are pleased to share with a unique
company like Weerg, with which we have been actively
collaborating since its entry into additive manufacturing”.
Says Weerg CEO Matteo Rigamonti: “We like to call
ourselves Industry 5.0, because we demand the best
from our production department. That’s why we
constantly invest in the best technologies available”.

The company claims that its fleet of machines is unique
in Italy, taking in two batteries of five Hermle C42U 5-axis
continuous fully automated and a 3D department in
regular expansion. Weerg fields more than 13,000
requests for quotes daily that convert into an average of
400 orders each day.
Continues
Rigamonti: “[There is]
an exponential growth,
especially in the 3D
field where the users, in
constant evolution, are
more and more
attentive both to the
quality of the product
and to the speed of
delivery times. With this
in mind, the new HP Jet Fusion series, which includes
new software and data management, offers the industrial
performance we need, guaranteeing precision,
repeatability and speed for runs of up to thousands of
units.”
The new HP Jet Fusion 5210 series delivers increased
productivity, greater flexibility, streamlined workflows and
enhanced, automated processes that will enable Weerg
to increase its production capacity by 50%, while
improving print quality (PA 12 Nylon).

Fully functional scale model gas turbine produced
A 1:25-scale gas turbine that
demonstrates the potential and
limitations of powder bed-based
additive manufacturing (AM)
technologies has been created in a
collaboration between the H+EProduktentwicklung GmbH in
Moritzburg, Saxony, the Fraunhofer
Institute for Manufacturing
Technology and Advanced Materials
IFAM in Dresden.
The technology demonstrator is a
model of a Siemens SGT6-8000 H
gas turbine for power generation and
was completely manufactured with
additive processes, except for the
shaft. The assembly comprises 68
parts made of aluminium, steel and
titanium, which through component
optimisation and the possibilities of
electron and laser beam melting
technologies replace the almost
3,000 individual parts that make up
the original component. Some parts
were also machined subsequent to

AM creation. The turbine is fully
functional.
Fraunhofer IFAM was involved in
the manufacturing of the component

as well as the data modification for
the technology-adapted production.
The housing components with stator
stages were manufactured on site at
the Innovation Center Additive
Manufacturing ICAM in Dresden. They
were produced using electron beam
melting (EBM) of Ti-6Al-4V in an
Arcam Q20+ plant. The turbine
stages and the other housing
components were manufactured at
H+E using laser beam melting (LBM).
Not all processed materials
correspond to the target materials for
turbines, as some materials cannot

yet be processed in a commercially
sensible way, the partners say.
Production planning to determine
the right technology for each
component was complex. The
accuracy and roughness of the
surfaces, for example, had to be
taken into account. Also, the
necessity and number of support
structures, as well as component
size, had to be considered. The
functionality of the demonstrator was
a prerequisite. For example, the shaft
and turbine stages had to be able to
rotate freely between the stator
stages and the individual
components of the demonstrator had
to be connected to each other with
minimum effort – by screwing and
plugging on.
Parts were modified to support
‘right first time’ AM production, which
was achieved. For example, the 316L
housing segment was made by LBM,
without support structures.
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HCN SERIES
Mazak’s leading HCN series delivers outstanding
performance, precision and reliability, allowing
manufacturers to reach maximum productivity
working with any type of material. Containing a
variety of high-performance features, including a
high-power spindle, ballscrew cooling and a two
pallet changer, these machines provide extremely
wide machining areas for handling large workpieces,
and require minimal floor space.
All of these machines are immediately available.
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Profit boosters
Fish farm parts output upped with Bridgeport Hardinge; wheelchair user tech made faster and
better on XYZ Machine Tools’ equipment; biosciences equipment expert benefits from 5-axis Spinner

C

hanning Engineering, which employs
eight people at its workshop in the
village of Pinchbeck, Spalding, Linc,
is supporting its fish farming-related product
manufacturing activities with the help of
machinery supplied by Engineering
Technology Group (ETG, https://is.gd/ulufay).
Run by Colin Channing, the company
makes parts that are in high demand for fish
farming businesses in Norway, the Faroe
Islands and in Canada. As a result, more
than half of its work is now exported, with all
main destinations outside the EU.
Fish farming has seen huge growth in
recent years, with Channing Engineering a
beneficiary. A one-off job a decade and a
half ago has turned into a major stream of
business for the company. And with
business continuing to grow, due to its
reputation for quality and reliability, Colin
Channing and his team decided to replace
one of the company’s Bridgeport machining
centres, purchasing a new Hardinge GX710S
from ETG.
Says managing director Channing:
“The previous machine was a highly reliable
piece of kit, so it made sense to get another
Bridgeport. It has been a while since we’ve
had to replace a piece of equipment and it
was the first time we had worked with ETG.
Everything went very smoothly and, when any
issues did crop up, we received a rapid
response, which is just what you want with a
significant investment.”
The Bridgeport Hardinge GX710S is a
3-axis vertical machining centre with 20
tools held in an ATC carousel, spindle speed
is up to 12,000 rpm, table size is 800 by
400 mm and X, Y and Z travels are 710,
400 and 430 mm, respectively. Siemens
control with ShopMill is fitted.
Adds Channing: “We are very busy at the
moment, with most of our work involving
short runs of a few dozen parts off at a time,
or one-off prototyping. Whilst we cover a
wide range of different industries, including
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components for racing cars, fish farming
equipment is still the biggest single source
of work for us. The first piece of work we
got, probably 15 years ago now, was for
Norway and we found we were quoting £100
a piece less than the other firms they were
talking to.
“We now make our own version of some
components and, as an industry, it now
accounts for around 60% of our workload,
supplying customers in Norway, the Faroe
Islands and Canada. It has just snowballed.
“And there’s no sign of a slowdown. Fish
farming has been the fastest growing sector
of the food industry for the last two
decades, and global farmed fish
production is expected to expand by a
third by 2026.”
Starting out as an intended parttime business in 1996, Mounts and
More quickly morphed from being a
small distributor of products for
wheelchair users into a
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service and support centre for not only
individual users but also hospital groups
across the UK and Europe. The company is
building its capacity further on vertical
machining centres supplied by XYZ Machine
Tools (https://is.gd/kufaha).
Director Ian Bullock explains that he
started out as the ‘middle-man’, developing
his own ideas that he initially passed
straight back to Daessy, the Canada-based
supplier of the equipment he was selling.
He says: “As part of that agreement, we
were precluded from selling other products,
but they gave us their blessing, and at times
support, to start designing and making our
own accessories and custom parts to
complement the Daessy
mounting system. As many of
these designs were unique to
Channing Engineering
selected Bridgeport
when expanding
capacity
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Mounts and More is now making its own design parts for wheelchair
users in house on an XYZ Machine Tools vertical machining centre

our local requirements, it made sense to
invest in our own manufacturing capability.
Also, as a manufacturer we would be able to
access greater export support from the
Department of Trade and Industry.”

DESIGNED TO HELP
Mounts and More’s core market is the
supply of mounts to assist wheelchair users
in the use of augmentative and alternative
communication systems (AAC), the most
familiar user of such equipment was the late
Professor Stephen Hawking. Through its
longstanding association with Daessy, it has
built a strong business supporting higher
dependency wheelchair users, who equate
to around 10% of the market, where funding
is more readily available to purchase
accessories that make life easier for such
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customers. “Some 90% of wheelchair users
find it increasingly difficult to access funding,
which is why we are focusing on developing
products that allow them to adapt off-theshelf technology to meet their needs. For
example, a fully specified Eyegaze
communication device can cost well over
£10,000, but we have developed a bracket
that allows an Eyegaze camera to be used
with a Microsoft Surface Pro to create a
basic Eyegaze device.”
To develop these products, Mounts and
More initially invited quotes for machining
work, but found no interest, so the decision
was taken to invest in some machining
capacity. Budget and space restrictions
limited the choice and capability of these
first to Chinese machines, which came with
reliability issues.

With that experience as the backdrop,
when additional floorspace became
available, Ian and his son William looked to
invest again, with the first requirement being
increased machining centre capacity. William
identified the XYZ 750 LR from XYZ Machine
Tools (https://is.gd/kufaha) as the ideal
machine and his investigation confirmed that
the quality and performance of the machine,
along with service and support, would meet
the company’s needs.
He says: “We initially considered buying a
used machine, but the security provided by a
new machine, in terms of the back-up we
could call on if we had any questions related
to programming and operating the machine,
or in terms of service, convinced us that a
new machine was the way to go.
“With the arrival of the XYZ 750 LR,
we have got back control of production,
we could no longer be dependent on others,
we had to have the ability to make things
ourselves. The machine also allows us to
provide a much more bespoke service, as
we can modify designs quickly to suit
customer needs, new product development
is enhanced as we can produce prototype
parts when we need them. We have
hundreds of ideas, such as our recently
developed Mini floorstand, which takes just
40% of the floorspace of conventional
systems, that has proved to be a success,
and having the XYZ machine means we can
turn ideas like this into reality sooner.”
The installed XYZ 750 LR linear rail-type
machining centre boasts a work envelope of
750 by 440 by 500 mm (X, Y, Z) and has an
18 hp/13 kW 8,000 rpm spindle and
feedrates up to 20 m/min. With its superior
performance, the machining centre has
brought significant productivity gains. An
example of this are the riser blocks used on
the new Mounts and More Mini floorstand.
These took seven minutes to produce one
before, but now four are produced each
cycle in just over six minutes, a near 80%
saving per part.
In addition to cycle time savings, Mounts
and More also saw improvement in surface
finish, thanks to the build quality and
performance of the linear rail construction of
the XYZ 750 LR. “We can certainly push the
XYZ machine harder and faster than before
[versus our previous machines] and achieve
better quality products. We can now
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Subcontract rotary friction welding
_the technology
With over 50 years of experience, ’s UK friction
welding facility is one of the largest in Europe. The
department has capability across a range of rotary
friction welding machines, supported by an in house
metallurgical laboratory, pre and post weld heat
treatment capability and full part preparation
solutions.
Efficient in handling small scale and high volume
production runs, the in-house Thompson machines
are configured to join a wide variety of materials
including dissimilar materials and components for
many different applications.
For more information, call 0121 585 0888 or email
sales@kuka-systems.co.uk

www.kuka.com
Thompson friction welding machines. Made by 
in The Black Country, England.

MACHINING CENTRES SUPERIOR SPINDLES DELIVER

Singer opted for 5-axis technology from
Spinner and is benefiting from reduced
set-ups, cycle times and more

manufacture bespoke systems and further
develop our own product range with a view to
expanding our market reach to beyond the
10% of the sector that we already serve,”
Ian Bullock says: “One unforeseen
advantage of the XYZ 750 LR was the effect
it has on customers. We regularly get visits
from NHS trusts and wheelchair
manufacturers, and the machine makes a
distinct impression on them, we are selling
them a premium product and having the
machine enhances that perception in their
eyes.”
At Somerset-based Singer Instruments,
the manufacture of aluminium components
has been streamlined through the
introduction of the company’s first 5-axis
machining centre. A manufacturer of medical
equipment, the company has traditionally
been a 3-axis machining centre user.
Investment in 5-axis capacity was
instigated by Steve Maconnachie, CNC
machinist, who previously ran his own
subcontract machining business with his
brother, in the Midlands, and had used
5-axis technology for many years. He was
familiar with all the leading makes of
machine, many of which were reviewed
before deciding on the Spinner purchased
by Singer.
The Germany-built Spinner U5-630, a 40taper, nominally half-metre-cube machine,

22

was supplied through sole UK agent
Whitehouse Machine Tools (https://is.gd/
iyiqug). It is equipped with high pressure
coolant through the spindle and a separate
clean tank, as well as Blum spindle-mounted
workpiece probing and a tool setting probe.
And it has a compact footprint of a little over
2.7 by 2.4 m, which is beneficial, as factory
space is limited.

ACCURATE & AFFORDABLE
Comments Maconnachie: “Some of our
components are tightly toleranced to
±5 microns, so we maintain the temperature
of our production area to within a couple of
degrees Celsius. It is true that many of the
5-axis machines we considered could hold
this tolerance, as does the Spinner, whose
price was also competitive. It was little more
than half the cost of one of the other
production centres we shortlisted.”
Cycle time savings have been dramatic
and there has been a considerable reduction
in the number of set-ups needed across a
raft of different parts. In one case, a table
for Singer Instruments’ world-leading ROTOR
automated screening instrument used in the
biological sciences sector is produced in
three set-ups versus the nine separate
prismatic machining operations required
before when using 3-axis VMCs.
More typically, components previously

requiring six operations are now produced in
two. In one such example, for producing
another integral part for the same genomic
screening instrument, machining cycles
totalling three quarters of an hour have been
reduced to just eight minutes.
In addition to higher production output,
other benefits of fewer set-ups include less
handling, lower fixturing costs and enhanced
accuracy through fewer clampings. And with
average batch sizes of 10- to 20-off, much
work in progress is eliminated.
And this is before the full capability of the
machine is being exploited. Currently, all
5-axis cycles involve 3+2-axis cutting
strategies, as components have historically
been designed for production on 3-axis
machining centres. But as the Spinner
machine is capable of fully interpolative
5-axis machining, parts being designed for
new electronic workstations and laboratory
automation equipment, used worldwide for
research into genetics, neuroscience,
cancer, biofuel engineering and microbiology,
will make use of the Spinner machine’s
enhanced capability.
Apart from its performance, Maconnachie
praises Whitehouse Machine Tools’ service,
which included helping to remove the
54-pocket tool magazine and Z-axis motor so
that the machine would pass through the
door to the building. ■

www.machinery.co.uk

@MachineryTweets October 2019

NC
PROGRAM
OPTIMISATION
NC
NC
NCPROGRAM
PROGRAM
PROGRAMOPTIMISATION
OPTIMISATION
OPTIMISATION

The
last
piece
of
the
CNC
machining
puzzle
The
The
Thelast
last
lastpiece
piece
pieceof
of
ofthe
the
theCNC
CNC
CNCmachining
machining
machining
puzzle
puzzle
puzzle
See VERICUT on stand L152
See
See
See
VERICUT
VERICUT
VERICUT
ononstand
onstand
stand
L152
L152
L152

Maximize Productivity
Maximize
Maximize
Productivity
Productivity
Productivity
&Maximize
Savings
&&Savings
&Savings
Savings

Any Tool, Any Material
Any
Any
Tool,
Tool,
Any
Any
Material
Material
Any
Tool,
Any
Material

Maximize Cutting Tool
Maximize
Maximize
Cutting
Cutting
Tool
Tool
Maximize
Cutting
Tool
Performance
Performance
Performance
Performance

Any CAM System,
Any
Any
CAM
CAM
System,
System,
Any
CAM
System,
Any
NC
Program
Any
Any
NC
NC
Program
Program
Any
NC
Program

Start
Force
Optimizing
Today.
Start
Start
StartForce
Force
ForceOptimizing
Optimizing
OptimizingToday.
Today.
Today.
Vi
sit
www.cgtech.co.uk
to
learn
more.
ViVi
Vi
sit
sit
sitwww.cgtech.co.uk
www.cgtech.co.uk
www.cgtech.co.uktoto
tolearn
learn
learnmore.
more.
more.

Trackable phone number • sales.uk@cgtech.com
Trackable
Trackable
Trackable
phone
phone
phone
number
number
number
• sales.uk@cgtech.com
• sales.uk@cgtech.com
• sales.uk@cgtech.com

Right
first
time.
Every
time.
Right
first
time.
Every
time.
Right
Right
Right
first
first
first
time.
time.
time.
Every
Every
Every
time.
time.
time.
Right
Right
Right
first
first
first
time.
time.
time.
Every
Every
Every
time.
time.
time.
Curtis House, 34 Third Avenue, Hove, BN3 2PD

Curtis House, 34 Third Avenue, Hove, BN3 2PD
+44
(0)1273
773538
• Avenue,
info.uk@cgtech.com
Curtis
Curtis
Curtis
House,
House,
House,
34House,
34
Third
Third
Avenue,
Third
Avenue,
Avenue,
Hove,
Hove,
BN3
BN3
2PD
BN3
2PD
2PD
+44
(0)1273
773538
• Hove,
info.uk@cgtech.com
Curtis
Curtis
Curtis
House,
House,
3434
34
Third
34
Third
Third
Avenue,
Avenue,
Hove,
Hove,
Hove,
BN3
BN3
2PD
BN3
2PD
2PD
+44
+44
(0)1273
+44
(0)1273
(0)1273
773538
773538
773538
• info.uk@cgtech.com
• •info.uk@cgtech.com
• info.uk@cgtech.com
+44
+44
(0)1273
+44
(0)1273
(0)1273
773538
773538
773538
info.uk@cgtech.com
• info.uk@cgtech.com
• info.uk@cgtech.com

.co.uk
.co.uk
.co.uk
.co.uk
.co.uk
.co.uk
.co.uk
.co.uk

CADCAM & PRODUCTION IT COMPONENT TECHNOLOGY

Behind the brands
While there are many individual CADCAM brands on the market, behind them are often some of the
same software components. Same too for CNC systems. Two companies, the UK’s MachineWorks and
Germany’s ModuleWorks, are prominent in the supply of such components. Andrew Allcock explains

N

o negative inferrence should be taken
from the above introduction.
Component technology is rife in just
about any industry these days. Automotive
firms/brands share floor pans, other body
work, engines, gearboxes and more, while
machine tools employ many standardised
components, including CNC units,
ballscrews, linear guideways, motors and
turrets, and all electronic goods draw on
global producers of a variety of standard
hardware and software components.
Granted, the design of an assembly of
standard parts demands expertise and
knowledge, of course. But high volume
manufacture of standard parts delivers the
price competitiveness, high quality and
reliability that underpin today’s
manufactured goods. Standard parts
embody reliable production processes and
their performance rests on the accumulated
design and application knowledge gained
through volume application.
So, that said, let’s get back to our two
companies. MachineWorks (https://is.gd/
edudag) says it supplies the “leading toolkit
for CNC simulation and verification”, adding:
“Over 60% of the leading players in the CAM
industry have allowed our dedicated team of
developers to accumulate a world of
experience and know-how in all machining
scenarios.” In addition, the company’s
Polygonica software “is a leading tool for
polygon-mesh modelling and is widely used
in the additive manufacturing, CAE, CAM,
medical, dental, construction and mining
software markets”.
Its CADCAM customers include: DP
Technology, Esprit; Open Mind, hyperMill;
GibbsCAM; Hexagon Production Software
brands of Vero, FeatureCAM and WorkNC;
and Missler’s TopSolid. On the machine tool
maker/CNC side, the company works with
Makino, Okuma, Nakamura-Tome, DMG
Mori, FANUC, Fidia and Heidenhain.

www.machinery.co.uk

MachineWorks’ software has
enabled additional capability
within Siemens NX

Earlier this year, MachineWorks
highlighted that its customer MecSoft Corp
had licensed its cloud-computing technology
in support of cloud-hosted software Onshape
(a design, development platform).
MecSoft’s VisualCAMc for Onshape is
MecSoft’s browser-based, first productionlevel cloud CAM app for Onshape.
Incorporating MachineWorks’ cloud-based
libraries. VisualCAMc provides the
functionality of MecSoft’s desktop-based
VisualCAM running on the cloud on any

@MachineryTweets October 2019

internet-connected device that supports
standard web browsers. Incidentally,
MecSoft’s VisualCAM for SolidWorks is a
Gold Certified CAM product that runs fully
integrated inside SolidWorks, just to
highlight that the company does have a
prominent presence in the traditional
CADCAM market.
More recently, Sheffield-based
MachineWorks has helped one of its
partners by adding to Siemens PLM’s NX
CAM software product’s capability with the
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Okuma is employing ModuleWorks’ software in its metalcutting
machines and also within its combined addive manufacturing and
subtractive machining hybrid units

MachineWorks Parasolid (solid modelling
kernel) Software Bridge. Parasolid Bridge is
a new library that uses the MachineWorks
feature detection module to analyse the inprocess stock and then construct a
Parasolid model. This will allow French firm
Janus, which is a Siemens PLM NX solutions
partner, to use the stock model from a
variety of set-ups to support fixture design.
Says Janus’ managing director, Franck
Paris: “We are especially interested in the
case where part manufacturing requires
multiple set-ups; our goal was to find a way
of using the intermediate in-process stock
from the material removal simulation to help
fixture design, CMM inspection and
documentation of the intermediate process
steps. After extensive testing, we integrated
MachineWorks and its new Parasolid Bridge
into Siemens NX and we are now happy to
be able to offer it to our customers.”
Dr Fenqiang Lin, managing director of
MachineWorks, describes this development
as offering “game-changing results”.

He adds: “Janus Engineering is our first
partner to benefit and it’s great to see how
quickly they have been able to productise
this technology for their customers.”

HALF A MILLION CADCAM SEATS
Turning to ModuleWorks (https://is.gd/
yewiju) and it highlights that its toolpath
creation and simulation software
components “are already optimising the
performance and quality of over 500,000
installed seats of CADCAM software around
the world”.
It is the company that seems to have
been most busy recently in Machinery’s area
of interest. It reports that CNC makers
FANUC and Mitsubishi Electric are using the
firm’s software, with FANUC having chosen
material removal simulation software from
the company to provide accurate workpiece
simulation on its CNC controls, while
Mitsubishi Electric is using the same
technology as part of its digitalisation
campaign.

ModuleWorks’ material removal
simulation is multi-axis, multi-purpose
simulation technology that increases
shopfloor productivity by enabling operators
to verify NC programs and detect collisions
between the workpiece and the tool shaft/
holder directly on the control prior to
machining. The ModuleWorks simulation
technology also comes with a range of
analytical tools for NC-program optimisation,
it is added. ModuleWorks’ software is from
now on available as an optional feature for
all FANUC iHMI controls.
ModuleWorks is also working with
Okuma. In one project the pair have focused
their attention on a specific component, a
Pelton wheel. These are used in the hydropower industry, extracting energy from
fast-flowing water to generate electricity.
Their manufacture is a challenge, due to the
wheel’s complicated design. The impulse
blades are usually machined separately and
then mounted onto the rim, which is time
consuming and adds to the production
costs.
The bucket-shaped impulse blades are
situated close together and taper towards
the rim of the wheel, meaning that
navigation between the blades without
causing a collision is complex. There are
also surface quality and topological
precision demands that apply to the
organically shaped blade cavities to ensure

Five-axis programming for dummies?
Bernhard Rindfleisch, Tebis (https://is.gd/iyutus) founder and
chairman of the board, says that 5-axis programming “requires
that the NC programmers have the requisite skills, which are
becoming increasingly rare. Therefore, we have modified,
simplified and extended our 5-axis milling technology over the
years”.
And he states: “Now any CAM user with no CAD experience can
calculate 5-axis NC programs for roughing, face and side finishing,
machining contours and engraving. NC programming is just as
easy as for 3-axis machining operations.”
NC programmers can create 5-axis programs in one of three ways:
■ By 3-axis NC programming with constant 3D tool tilt direction.
Also known as multi-sided machining, these are not simultaneous
5-axis programs, because only three axes are traversed
simultaneously.
■ Through automatic conversion of 3-axis programs to
simultaneous 5-axis programs, performed via collision avoidance
and to achieve better cutting conditions through a constant
change in the tool direction. This approach is frequently known as
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5-axis avoidance milling.
■ The third possibility involves using
specialised 5-axis simultaneous NC
functions. In Tebis, this includes
roughing free-form geometries and freeform pockets – also with curved bottoms
– milling along contour curves, side and
face finishing.
The NC programmer often decides
which approach will be the most
efficient and generates the best surface
quality for each application. The
availability of milling tools and knowing
the correct cutting data like feed rates
and speeds are also important. NC
automation (Automill) integrated in
Tebis helps to save and optimise programming
expertise, as well as cutting data, in NC templates and
make them available on a continuous basis to NC programmers.
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ModuleWorks’ software components
support the programming of Sandvik
Coromant’s PrimeTurning technique

maximum energy is extracted from the
water.
Added to this, Pelton wheels are big and
heavy, challenging the physical limits of a
machine tool and making it difficult to
machine an entire wheel in an efficient and
economically viable way. High-speed 5-axis,
collision-free machining is required.
To offer Pelton wheel machining on
Okuma’s MU-V series of 5-axis vertical
machining centres, the company needs
technically sophisticated toolpath generation
and simulation software, with ModuleWorks
supporting that. A two-operation process has
resulted, with a special combination of
adaptive roughing, geodesic and classical
machining strategies solving the challenge
and opening up new machining possibilities
by extending the reach of tools for safe
operation in extremely tight areas. For Pelton
wheel machining, this development means
new design options by using new, innovative
machining processes that boost productivity
and cost-effectiveness.
In addition to this, ModuleWorks Hybrid
Machining component is being used for
Okuma’s MU-V Laser EX Series of machines.
The ModuleWorks software enables Okuma
to offer fully automated additive and
subtractive processes on a single machine.
The solution comes with easy-to-use
templates for fast parameterisation and job
set-up, as well as integrated 3D simulation
to verify the additive and subtractive
toolpaths before machining. Okuma is thus
able to offer simultaneous multi-layer laser
metal deposition and use the full benefits of
the flexible MU-V Laser EX Series to perform
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layering on geometrically complex shapes
with steep walls (video: https://is.gd/uvocoq).
Sophisticated mathematical algorithms
ensure optimal surface quality and decimate
the amount of data to accelerate deposition
and strengthen the overall machining
process. For subtractive machining and postprocessing, ModuleWorks’ proven 5-axis and
3+2-axis milling cycles are employed. This
development was part of Okuma’s EMO
show exhibit news last month.

SOFTWARE & CUTTING TOOLS
Sandvik Coromant (https://is.gd/uyodup) has
also partnered with ModuleWorks, with the
latter supporting the cutting tool maker with
the strategies required to use latest tooling
developments. Says Marko Stugbäck,
software manager for Digital Machining
Business at Sandvik Coromant:
“ModuleWorks’ unique position as a
component provider with a big reach in the
global manufacturing industry makes them a
highly valuable partner in our mission to
share our innovations with the market faster
by making them available as native CAM
strategies for any CAM solution.”
In fact, Moduleworks developed the
toolpath algorithms and parameter inputbased G-code generation software to support
Sandvik Coromant’s PrimeTurning technique.
ModuleWorks partners can purchase the API
to allow for PrimeTurning integration into
their CADCAM software solutions. Sandvik
Coromant itself supplies its own integrated
solution through its CoroPlus ToolPath
software, of course.
Aside from the above examples of its

work, Moduleworks points to the crucial
place of its toolpath creation software in
support of ultra-precision machining.
Benefits of CAM software able to support
this could previously only be realised on
specialised machine tool hardware.
However, the company says that “more and
more milling and turning centres now offer
the physical and thermal stability to cope
with the accelerated spindle speeds,
enabling ultra-precision machining to be
used not only for diamond turning, but also
for a wide range of new applications on
standard micro-milling machines”
And it adds that with the hardware in
place: “CAM software is now the gamechanger, especially in the nanotechnology
manufacturing industry, offering OEMs and
end-users the dedicated functionalities and
high performance they need to differentiate
themselves from the competition.”
The company further adds: “High
performance software is important.
Generating toolpaths capable of machining
parts to an accuracy of just a few microns
and a roughness in the range of
nanometres requires sophisticated, highperformance algorithms. The ModuleWorks
high-performance 64-bit ultra-precision
kernel is specially designed to accelerate
the calculation of ultra-precision toolpaths
and speed up the programming and
production of complex freeform parts and
surfaces.” The company’s latest 2019.04
software adds to its capability in this area.
Once again, its power will be exploited by
its partners, invisible to users of the
various CADCAM/CNC brands. ■
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New Doosan high-productivity, multi-tasking twin-spindle, twin-turret turning centres.

Do more with more!

Doosan’s new Puma TT 1300SYY (42/51mm bar diameter) and Puma TT 2100SYY (65/81mm bar
diameter) twin-spindle, twin-turret turning centres have Y-axis capabilities on both their upper
and lower turrets.
This dual Y-axis capacity makes the machines extremely versatile and ultra-productive:
• The twin turrets allow simultaneous OD and ID cutting on a part in the main spindle.
• Simultaneous milling and turning of components in the machine’s main and sub-spindle enables
multiple finished parts to be completed in one cycle.
• Operations can be combined by machining one side of a part in the main spindle and finishing it in
the sub-spindle.
If you’re looking for something new…some may even say revolutionary…in the area of small
turned parts production - we think you’ll be doubly impressed with our new TT turning centre
series of machines with dual Y-axis capability.
To find out more visit www.millscnc.co.uk or call 01926 736736.

Mills CNC: Like No-one Else!
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Unparalleled performance
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The Xtreme CMM redefines 3D measurement.
Advanced award-winning technology and cutting-edge
performance results in precision accuracy and maximum
efficiency wherever the CMM is located.

Now that’s clever.
Unbelievable
Value

Explore the full range online www.aberlink.com

BUY
CMM PROBES,
STYLI AND
ACCESSORIES
ONLINE
Shop.HexagonMI.com
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Quartztec Europe has
added measurement
capacity via this
Mitutoyo CMM

CMM
users positive
Mitutoyo CMM supports Quartztec Europe’s growing demand; Goodfabs selects Aberlink CMM after
market analysis; fuel cell measurement demands; plus industry & product news in brief

A

Mitutoyo Crysta S9166 CMM is
supporting Quartztec Europe’s
manufacturing of fused quartz and
ceramic products. The company, based in
East Kilbride, Scotland, produces high
quality products for a range of extremely
demanding market sectors, including the
defence, aerospace, automotive,
semiconductor, solar and fibre optic
industries.
To help satisfy increasing global demand
for the company’s products, the directors of
Quartztec Europe are currently planning a
large expansion, including the purchase of
state-of-the-art production equipment. To
allow the company’s inspection function to
keep pace with the planned rise in output,
Quartztec Europe’s managing director, Ron
Jackman, recently explored the available
high precision, fast-acting CNC coordinate
measuring machines (CMMs).
Jackman spotted a Mitutoyo CMM
carrying out complex inspection routines on
several of Quartztec Europe’s more difficultto-measure manufactured components while
visiting a supplier. Prompted by the CMM’s
performance, and following a glowing
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Mitutoyo CMM testimonial from the
business’s owner, he contacted Mitutoyo
Scotland.
With Quartztec Europe’s CMM accuracy,
speed and capacity requirements detailed,
a quote was requested. The Mitutoyo’s
Crysta S9166 CMM ticked all the boxes and
was duly chosen and installed.
Explains Jackman: “Customer
satisfaction through the provision of quality
products and services is at the core of our
business philosophy. To help ensure that we
consistently deliver on our quality principles
we believe in making investments in
advanced inspection equipment. As our
existing CMM didn’t have the speed to keep
pace with our planned rise in production,
and as it was proving costly to maintain,
a decision was made to invest in a new,
advanced, high-speed CNC CMM.
“At a time when our existing CMM was
being repaired, an urgent need occurred to
inspect and deliver several products to an
important customer. Having taken the
products in question to a supplier who had
offered to perform the required inspection
routines on one of the company’s Mitutoyo
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CNC CMMs, I was amazed to see how quick
and easy the CMM was to program when
compared to our own CMM. Also, once
programmed, the Mitutoyo CMM completed
the required, complex inspection routines in
half the time our machine took.”
And while Quartztec Europe was awaiting
delivery of its new CMM and with its existing
CMM still out of commission, Mitutoyo
Scotland offered to undertake CMM
inspection of the company’s components
until the CRYSTA-Apex S 9166 CNC CMM
was installed.
He continues: “Following the CRYSTAApex S 9166’s installation and operator
training sessions, as it is so easy to
program and operate our quality staff soon
became familiar with our new CMM’s
operation. As the CRYSTA-Apex S 9166 has
a generous capacity of 900 by 1,600 by
600 mm, in addition to it easily
accommodating the largest of our
components, we are now able to load
multiple smaller parts onto the machine’s
bed, recall the relevant program and start a
precise, fully automated, mass CNC
inspection routine. When required, we then
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archive the CMM’s results, or print-out
detailed customer inspection reports.”
With the new CMM and the speed and
extra capacity it brings, he says that it will
“ensure that no hold-ups occur when
inspecting our current levels of output, and it
will also be able to handle all predicted
increases in production”.
Another firm operating in a demanding
environment, that of motorsport, is Good
Fabrications Ltd or GoodFabs as the firm is
more widely known in the industry. But here,
the company has chosen an Aberlink
(https://is.gd/apilex) Axiom too 600 CNC
CMM to support new requirements.

PERFORMANCE PRODUCTS
Formed in 1982 by ex-McLaren fabricator
Steve Good, for the past 37 years GoodFabs
has earned an enviable, international
reputation for designing, developing and
manufacturing performance exhausts and
manifolds for the world’s fastest machines
that must perform at the very top levels of
motorsport. Each and every component on
the car could mean the difference between
winning and losing.
With its base in Long Crendon in
Motorsport Valley, the company is a member
of the Silverstone Technology Cluster and
over 75% of GoodFabs’ output is produced
for, and supplied to, Formula 1 firms, with
the other 25% manufactured for other racing
categories, including the World Rally
Championships (WRC), Touring Cars and
NASCAR.

GoodFabs has improved its quality credentials, supporting more
exacting measurement, with this Aberlink CMM

Fuel cell measurement challenge met
Taylor Hobson (https://is.gd/helufe) is underlining a solution to
the challenge of steep-sided groove measurement, using its
Form Talysurf PG Novus and Metrology 4.0 software.
Fuel cells convert chemical energy (usually Hydrogen) directly
into electrical energy, water and heat. A fuel cell combined with
a motor can replace the need for an engine. But the cells have
multiple steep-sided grooves that affect gas diffusion and hence
fuel cell performance, posing an inspection challenge.
Explains the company: “The biggest difficulty in measuring
a fuel cell is being able to measure the grooves along the
surface. These can have very steep (~75°) surfaces and cannot
be measured with a single trace using a profilometer. Typical
stylus tips have an included angle of 60°, which limits the valid
measurement to an angle of ~45°. Measurement solutions need
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to provide valid data along the length of the groove.”
The company further explains that for any measurement to
accurately capture the true profile of the groove, the component
must be well aligned to the measurement axis. If there is any
misalignment of the fuel cell, then the true profile of the groove
will be missed. To aid accuracy and speed up the measurement
cycle time, the alignment process should be fully automatic.
The combination of Form Talysurf PG Novus and Metrology
4.0 sees a traverse unit tilt, enabling the component to lie flat
on the measurement stage and the traverse unit to be angled to
allow for a steep-sided measurement. The traverse unit can be
inclined to an angle of up to 30° and has been designed to be fit
for use with a wide variety of fuel cell designs.
Full application details: https://is.gd/lagozu.
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QUALITY & METROLOGY MEASURED INVESTMENT

Industry & product news in brief
■ Vision Engineering, a manufacturer of high quality visual
inspection and measurement technologies, has launched its
latest, innovative flagship product, Deep
Reality Viewer (DRV-Z1) microscope, globally
(Machinery, June 2019, p30 and at https://
is.gd/miyapo).
■ Trimos’ entry-level A3 portable inspection
arm allows the inspection and verification
of small to large parts, while the 6-axis
configuration is available in both 1,300 and
1,800 mm measuring ranges. More details:
https://is.gd/zayowa
■ The Cobalt Design structured light scanner
product family is now available from Faro.
Structured light scanning technology uses
projected light patterns with a camera system
to capture large areas at once. More details:
https://is.gd/ecidej
■ LK Metrology will unveil the ALTERA C
ceramic-bridge CMM range at this year’s
Advanced Engineering exhibition (p48), which takes place on 30-31
October at the Birmingham NEC. More details: https://is.gd/jeroso
■ Sick’s ‘Presence Inspection’ is a freely-downloadable, easy to
set-up SensorApp for its Inspector P family of programmable 2D
vision cameras. More details: https://is.gd/zepodo

Working closely alongside race teams
and engine builders alike, GoodFabs uses
titanium, Inconel and other exotic high end
materials to produce bespoke and small
batch parts using a combination of tube
forming and pressing, tube bending, heat
shielding, machining and fabrication.
In an industry where a quick turnaround
on parts is a key, there’s little room for
manoeuvre when strict tolerances and
accuracies must be achieved.
While already using an articulating arm
for larger, less complex measurement
routines, customer requirements prompted
Goodfabs to consider more accurate
measurement solutions, as process
manager Paul Watson explains: “A number
of machined parts were subject to tighter
and tighter tolerances, due to the nature of
the business, and we needed an extra level
of accuracy to meet requirements – our
articulating arm is fine for larger, more
complete assemblies, but we were not able
to achieve the accuracy needed on much
smaller components.
“For this reason, we decided to invest in
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■ GOM Software 2019 has been developed in line with customer
requirements and includes a whole range of newly added features
this year, especially for industry-specific applications. More details:
https://is.gd/awayiy
■ The Sylvac Scan S145 (pictured, left) has
been developed to measure mid- to largesize cylindrical parts sized up to 145 mm
in diameter and 1,280 mm in length. More
details: https://is.gd/sibahi
■ A web-based platform has been introduced
by CMM manufacturer LK Metrology to help
production departments monitor and control
inspection activities around the clock. More
details: https://is.gd/ucocem
■ Creaform has released Pipecheck 5.1,
representing a major upgrade to this nondestructive testing (NDT) software for pipeline
integrity inspections in the oil and gas industry.
More details: https://is.gd/hucutu
■ Contract inspection and reverse engineering capacity has
doubled, in terms of throughput, while the size of component
that can be measured has increased more than five-fold at Laser
Scanning Ltd, based near Sheffield, following the installation of a
second, larger CMM built by LK Metrology. More details: https://
is.gd/jaraze

a CMM to ensure that parts were conforming
to customer-supplied drawings.”
Following extensive research and a review
of the available options, GoodFabs attended
a demonstration of Aberlink’s Axiom too
CNC CMM at the metrology expert’s
headquarters in Gloucestershire. Suitably
impressed, GoodFabs plumped for an Axiom
too 600 CNC CMM complete with automatic
indexing touch-trigger probe and Aberlink’s
industry standard, easy-to-use 3D
measurement software (supplied free of any
annual software subscription charges or
maintenance fees).
Following installation, Watson has this to
say of the new metrology set-up: “The Axiom
too CNC CMM and Aberlink 3D
measurement software, with its graphical
interface, is very easy to use. So much so
that when our lead inspector was
unfortunately unable to attend the training
session, in just a few days he was able to
pick up how to use the software from
colleagues who did attend – an excellent
demonstration of just how easy it is to use
and how good the training was from Aberlink.

In addition, due to the machine’s accuracy,
we can now measure components to much
tighter tolerances.”
And he suggests that the new capability
will attract new business: “In general, if we
think there’s a better service we can provide
because there’s better software or
technology available, then we’ll do that.
We’ve invested heavily in the machining
aspect of our company and the Axiom too
CMM is another investment that will aid the
business. We can develop and extend our
machining capabilities, because we know
that the accuracies of what we produce are
dead-on.
“Customers can design whatever they
want, but achieving it isn’t always easy. The
Axiom too CMM now allows us to highlight to
prospective customers the tolerances that
we can meet and, in the long term, it’ll
enable us to have more discussions about
what we can produce. When we’ve talked to
our existing customers about the CMM,
they’ve seen the machine as a much
welcome addition to our inspection
capabilities.” ■
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ADVERTISEMENT FEATURE

Parker Bioscience filters
market, chooses IndySoft
Employing approximately 58,000 people globally, Parker
Hannifin is the world leader in motion and control technology.
Its Parker Bioscience Filtration UK facility in Birtley, Tyne and
Wear, has recently undergone a multi-million-pound
development programme, making it one of the world’s most
modern manufacturing sites for integrated bioprocessing
solutions.
At the site, the Instrument Service Group maintains, tests
and calibrates a wide range of customer equipment, including
filter integrity testing machines. The group’s Andrew Harker
(pictured) recently searched for an effective asset management
software solution to streamline the group’s processes, increase
productivity, help in maintaining data integrity and improve
logistics. IndySoft won out against several other packages that
“were not easy to adapt to our particular needs, and were also
relatively difficult to use”.
Harker further explains his group’s activity and need:
“The high quality filtration systems manufactured by Parker
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Bioscience Birtley are sold throughout the world. These systems
perform critical operations by accurately monitoring and
validating the performance of our customers’ filtration systems.
“The paper-based system we were using to oversee the
recall, processing, calibration, issuing of relevant certification
and the return of our customers’ filter integrity testing
machines was only capable of handling our previously lower
volume of work. As our installed base grew, the resulting
increased workload began to show the limitations of the paper
system.”
IndySoft Europe managing director Jake Bishop
demonstrated the software’s capability to Parker Bioscience
Birtley. Its logical structure, ease of use and speed, plus its
ability to streamline the operations of the Instrument Service
Group, were all underlined, while additional advantages were
also revealed, with other departments seeing potential in the
system, too.
Adds Harker: “Although the original justification and return
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on investment case was based on calculated
time savings, we were now able to identify other efficiencies
IndySoft would bring to our Instrument Service Group. Also, as
it was proven that several other departments would also gain a
range of advantages from the software’s adoption, it made the
argument for purchasing IndySoft even more compelling.”
So that, plus its easy integration with existing IT systems, saw
him update the investment justification to include the
software’s wider benefits.
And he concludes: “Unlike some of the other more rigid
software solutions we considered, IndySoft is extremely
flexible and adaptable. As we have now gained more
experience and confidence in the software’s use, we have
begun to customise various screens and workflows to suit our
own particular use.” ■
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MEDICAL SECTOR PRODUCTIVITY INJECTION

Medical
sector fit & well

Tecomet employs Citizen slidinghead machinery to support 24/7
manufacture of medical components

All areas of manufacturing technology influence the medical sector, including workholding, cutting tools,
machine tools and 3D printers, as Steed Webzell reveals

W

hen Tecomet, a manufacturer of
products and services for the
medical device sector, needed a
secure and flexible workholding solution for
its machine shop, the company turned to
Hainbuch (https://is.gd/buzoru) and its
Manok stationary clamping system.
At the company’s Sheffield facility, where
component precision, quality and surface
finishes are critical, Hainbuch provided its
most suitable and flexible solution: a 65 mm
Manok stationary chuck that was duly fitted
to the company’s DMG DMU 50 machining
centre.
Says product manager Stephen Jackson:
“Previously, we held the job in a two-jaw
chuck, but this presented issues with
vibration and positional accuracy. So, we
opted for the Manok 65 from Hainbuch and
it solved a lot of problems. The positional
accuracy is spot-on and there are no more
scratches or issues with surface finish.
Furthermore, it has saved a lot of reworking
and secondary finishing.
“The rigidity of the Manok has improved
tool life dramatically and reduced tooling
costs,” he continues. “In addition, we’ve
been able to push the tools harder and run
the machines faster, which has improved
our cycle times while reducing tool
consumption. On a current femoral knee job,
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we look to maintain a precision level of
±10 micron. One key point is that we have
numerous 5-axis machining centres on-site
and we can interchange the Hainbuch
system, easily placing it on another machine
if necessary. It’s simple, quick and easy to
use, and the support from Hainbuch has
been very good.”

SUCCESS SPURS FURTHER INVESTMENT
Following the success of the Manok,
Tecomet purchased a pneumatic fixture
plate with six Hydrok 42 mm collet chucks
from Hainbuch. Adds Jackson: “We are using
this system for the production of a medical
tibial tray, which is a forging with a small
amount of machining. To clamp the forging,
we have a standard collet that we machined
relative to the fixture. Essentially, we
produced a pocket out of the collet to suit
the forging. As it’s a 3D shape, this keeps it
accurate and we can machine it in-house. In
turn, we can keep lead times down and react
quickly to customer demands. The Hydrok
system clamps six parts in a single set-up.”
Cutting tools are equally important when
it comes to machining medical components,
as instanced by Eberle GmbH, a
manufacturer of surgical instruments based
in Wurmberg, Germany. For many years,
cutting tool specialist Arno (https://is.gd/
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uvuyax) has been a reliable partner,
servicing the requirements of Eberle with
cutting tools and a tool management
system.
“We need the highest precision and best
surface qualities for our surgical
instruments,” emphasises Bernd Amann,
technical manager at Eberle, where
instruments include shaver blades for
arthroscopies, urological operations and ENT
(ear, nose and throat) procedures.
The company uses nine different Arno
VHM milling cutters, eight different SA
grooving tools, together with the AKB drilling
system and 11 types of highly positive
indexable inserts.
“In particular, the highly positive
indexable inserts impress us time and
again, since they produce extremely good
surface finishes and provide long operational
life,” Amann says. “The finish quality is so
high that some downstream process steps
are no longer necessary.”
He also relies on SA modules from Arno
for grooving work. Among the modules are
those with inserts chamfered at 15° for
grooving thin-walled tubes. These tubes are
used in shaver blades for ENT operations.
The sturdy, narrow grooving blades that Arno
offers provide cutting depths of 10 to
70 mm, and grooving widths of 1.5 to 8 mm.
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contract and our shipping the first parts in
production quantities was five months.
Citizen supported us well during this ramp-up
phase.”
Continuing the Swiss-type lathe topic,
Catalonia, Spain-based Terrats Medical has
gradually grown and developed a workshop
that can produce a wide range of workpieces
on an automatic lathe. Today, the company,
which was founded by the family
grandfather, is managed by three brothers:
Roger Terrats (sales manager and COO),
Jordi Terrats (CEO and production manager)
and Ramon Terrats (technical office
manager).

Germany-based Eberle is using Arno tooling to support its machining operations

THE MOVE TO MEDICAL
Maximum batch sizes at Eberle are in the
region of 500-off.
Eberle has also opted for the
StoreManagerPRO from Arno for its tool
management system. A footprint of only
1.5 m2 is all it takes to store and manage
tools in up to 2,160 compartments. At
present, the company uses the system for
approximately 600 to 700 tools, including
gauges. “With StoreManagerPRO, we benefit
from smooth functioning tool management,
tracing and re-stocking, and this raises the
efficiency of our internal production
processes,” Amann highlights.
Eberle runs a number of sliding-head
lathes at its facility in Wurmberg, and this is
a common theme in the medical arena.
Nowhere is this more evident than at the
Shannon, Ireland plant of Smithstown Light
Engineering, where a total of 24 Cincom
sliding-head automatics from Citizen
Machinery (https://is.gd/silefi) were installed
between last summer and the beginning of

2019. This major investment followed
Smithstown’s receipt of a contract from a
multinational medical firm for machining
multiple variants of two types of endoscopic
device parts from 303 stainless steel bar.
Annual quantity is currently 18 million for the
production of nine million assemblies.
Managing director Gerard King identified
the business opportunity in 2017 and
machined sample parts on a 20 mm bar
capacity Cincom L20 installed three years
previously to fulfil another contract, which is
still running, turning a 316 stainless steel
spindle used in a medical delivery device.
Discussions progressed and, to develop
the process further, he decided to buy a 12
mm bar capacity Cincom L12, which is a
more appropriate size for producing the
endoscope parts in short cycle times. Says
King: “The first of the L12s started arriving
in July 2018, and the last ones were on site
by January this year. All are operating 24/7.
The lead-time from the customer signing the

Before the company advanced to become a
key player in the dental sector, Terrats
Medical focused on job order production and
the manufacture of connector parts. Since
these sectors are extremely cyclical, the
company turned to a project that dealt with a
new product distributed under the brand
DESS, which specialises in the production of
medical and dental parts. While seeking a
machine tool partner for its diversification,
the company soon opted for Tornos (https://
is.gd/pafeku).
“Our business started with Tornos Deco
machines,” states Roger Terrats. “They are
excellent machines, quite apart from the fact
that, in our sector, machine tools are not
subject to excessive wear and we could thus
resell them at a high price. Today, only a few
machines can be resold as they have been
here 20 years or more, which is the best
proof – if any such proof were needed – of
the quality of Tornos machines. So, one by
one, we’ve sold our Deco machines in order

Medical device zone at Advanced Engineering
Advanced Engineering 2019 will be the biggest edition of the
show to date. Taking place on 30-31 October at the NEC,
Birmingham, some 15,000 engineering professionals are set
to attend the 11th edition of Advanced Engineering, which will
provide companies with the opportunity to meet with OEMs and
supply chain partners from sectors spanning the engineering
industry. This year, additions to the event include the Medical
Device Engineering Zone and the revamped Enabling Innovation
area, which will join other dedicated zones such as Aerospace,
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Performance Materials and Nuclear Engineering.
Supported by Medilink, GTMA, Gambica and other UK
trade bodies, the Medical Device Engineering Zone has been
created in response to the rapid growth of the industry and will
welcome manufacturers looking to showcase their innovations
in this booming area of engineering. Visitors will also have the
opportunity to visit the Medical Device Engineering Open Forum
to discover how medical technology will develop further in the
future.
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3D printing of dental components is
being undertaken at CADSPEED

to invest in new models; firstly in Tornos
Gamma 20 (20 mm maximum diameter)
machines and then in Tornos Swiss GT13
(13 mm maximum diameter) machines. Our
current machine inventory consists of 23
Tornos models.”
From a milling perspective, having
doubled the size of its premises in 2016
and the same year purchased its first 5-axis
machining centre, a Hurco (https://is.gd/
utebev) VMX42SRTi with swivelling B-axis
spindle, subcontractor Almond Engineering
has installed a second such model. The
Hurco VMX42SRTi offers X-, Y- and Z-axis
travels of 1,067, 610 and 610 mm,
respectively, with ±90° of B-axis tilt and
360° C-axis rotation.
Managing director Chris Smith favours
this style of 5-axis machining centre over the
trunnion-mounted rotary table arrangement,
due to its versatility for tackling a greater
variety of work. Last year saw the arrival of a
Hurco VMX30i, purchased with a fourth-axis
rotary table to speed set-ups, increase
production efficiency and reduce delivery
times, plus a larger 3-axis VMX60i with
1,525 by 660 by 610 mm working volume
that extends the size of component that can
be machined at the Livingston site.
Almond Engineering’s overall spend in
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2018 exceeded £400,000, and half that
figure again is due to be spent this year.
Driving this level of investment was 25%
growth in 2016/17, a further increase in
turnover the following year and a predicted
19% rise this financial year. Much of the
growth has come from winning new business
from the medical sector in Scotland, such as
equipment for producing contact lenses and
the machining of parts for operating theatre
equipment.

ENTER ADDITIVE MANUFACTURING
The medical industry, like many others,
is increasing its adoption of additive rather
than conventional subtractive manufacturing.
Producing dentures, for example, using 3Dprinting methods makes the process fast,
flexible and simple, and one company
benefiting from this technology is
CADSPEED, a digital milling centre in
Hanover, Germany. CADSPEED uses a
TruPrint 1000 from Trumpf (https://is.gd/
uviboq) to manufacture dentures for dentists,
orthodontists and laboratories throughout
Europe, and confirms significantly higher
productivity, improvements in quality and far
less material wastage as a result of its
investment.
CADSPEED’s Hindrik Dehnbostel is a

master dental technician who employs a
38-strong team to manufacture dentures.
Dehnbostel tested the TruPrint 1000 for
three months before deciding to buy it.
However, since the machine’s installation,
it has been running in three-shift mode, five
days a week. The TruPrint 1000 offers an
effective standard build volume of 98 mm
diameter by 100 mm height.
“When you’re running at full capacity and
need to produce a lot of parts, 3D printing
really comes into its own,” says Dehnbostel.
“The system has proven to be both reliable
and robust.”
Another key advantage of 3D printing for
CADSPEED is improved quality. Dental
technicians almost always struggle with
space constraints. The firm says it is
exceptionally difficult to profile corners and
edges using a milling machine – the tooth is
simply too small. In addition, tools cannot
reach all areas and sometimes break.
Concludes Dehnbostel: “There’s no
avoiding the rise of 3D printing. After all,
at some point it will be the patient who
decides how their denture is manufactured.
Today’s generation is increasingly growing
up with digitisation in their lives. They know
3D printing produces better quality than
milling.” ■
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BLECHEXPO 2019 PREVIEW SHEET METAL IN PROFILE

Blechexpo 2019:
a matter of form
Steed Webzell looks ahead to Blechexpo 2019 (5-8 November, Stuttgart),
selecting some top picks that are sure to attract the crowds

T

he 14th edition of Blechexpo will
welcome exhibitors and expert visitors
to Stuttgart with world-class
developments covering all aspects of sheet
metal, pipe and profile processing.
Blechexpo takes place once every two years
and this year will see an increase of more
than 150 primary exhibitors and 20%
additional floor space in comparison to
2017’s edition.
Among those set to take their regular
place at the show will be Amada, which will
be promoting its recently introduced Ventis3015AJ; the first fibre laser cutting machine
to feature the company’s LBC (Locus Beam
Control) technology (more details: https://is.
gd/uyolux). LBC improves both processing
quality and productivity in stainless steel
and aluminium. The machine also houses a
newly developed, high brightness fibre laser
oscillator with a single-diode module (4 kW).
In conventional fibre laser cutting
systems, energy density reduces as material
thickness increases, leading to a lack of

efficiency and the need for de-focusing the
beam. Conversely, the use of LBC
technology, which is said to be a world-first
for the laser cutting market, offers flexible
beam pattern control matched to each
application, while retaining high efficiency
cutting and high energy density. De-focusing
is therefore no longer required. In short, LBC
technology can freely manipulate the laser
beam to create an infinite number of locus
patterns that are advantageous to cutting
performance. Of particular note, LBC
technology can operate in three primary
modes: productivity mode, quality mode and
kerf-control mode.
The most notable gains from the
integrated LBC technology are available on
stainless steel up to 20 mm thick and
aluminium up to 18 mm. Offering 3,070 by
1,550 by 100 mm in the X, Y and Z axes,
respectively, the Amada Ventis is powered
by the company’s proprietary AMNC 3i
control.
Over on the stand of Trumpf (https://

is.gd/uviboq), show visitors will discover a
central theme of intelligent networking. The
company will be able to explain how sheet
metalworking shops can benefit from
Industry 4.0 and explore the potential of
networked production using Trumpf
TruConnect solutions that allow step-by-step
integration of the whole manufacturing
process. In addition, visitors will learn how
Trumpf Smart Services, such as Easy Order,
Service App and Remote Service, can
simplify daily business functions.
The focus on the stand of Yamazaki
Mazak (https://is.gd/otocah) is likely to be
the company’s recently introduced 4 kW
laser processing centre, which is capable of
cutting pipe or tube up 8,000 mm long. With
options available up to more than 15,000
mm, the 3D Fabri Gear III is suitable for
cutting long and heavy tube used in the
construction industry, such as building
structures, heating and ventilation systems,
and machinery applications like cranes and
agricultural machinery.

The Ventis-3015AJ
is the first Amada
machine to feature
LBC technology
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Mazak’s 3D Fabri Gear 400III
features a torch that moves in five axes

The laser cutting machine is equipped
with a 3D torch that enables movement on
five different axes, ensuring that it is
capable of processing both closed and open
profiles. On the machine, the torch delivers
accuracy by cutting vertically to ensure that
the metal tubes sit flush against each other
with no gaps. This capability reduces the
need for jigs to hold the cut metal in place
prior to welding and reduces the amount of
weld material, offering the benefit of faster
weld times and greater strength from the
weld. Mazak estimates that tube cut with
the 3D Fabri Gear III can be welded and
assembled twice as fast as conventionally
cut tube.
Retaining the tube theme, Bystronic
(https://is.gd/unokom) will be promoting its
newly developed ByTube 130 fibre laser
cutting system. The automated machine
reduces the need for manual intervention to
a minimum and thus makes entry into the
field of tube processing particularly easy.
At the same time, the system covers a wide
range of requirements. Since 85% of market
potential lies in the small tube segment, the
ByTube 130 is geared toward the processing
of tubes with diameters between 10 and
130 mm. The machine has a loading
capacity of 17 kg/m, while the 2D cutting
head allows a large proportion of customer
requests to be processed, since vertical
cuts account for 90% of the market.
Available in two performance levels – 2 or
3 kW – the shorter wavelength of fibre
compared with CO2 laser technology means
it has no problems with highly reflective,
non-ferrous metals, such as copper and
brass.
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The latest press technology will be
prominent at the show, not least on the
stand of Schuler, which has completely
redesigned its MC 125 stamping press to
offer smart functions (more details: https://
is.gd/fikuxo). The fully networked machine
will be shown for the first time at Blechexpo.
Thanks to additional integrated sensors, the
status of MC 125 can be monitored at all
times. This capability ensures the
productivity of the machine and prevents
unplanned shutdowns. Visitors to the
Schuler stand can experience these
capabilities for themselves, using their
mobile devices.
The mechanics of the stamping machine
have also been updated. For instance,
Schuler has now implemented pre-stressed,
play-free roller guides. The guides not only
guarantee the necessary precision, but are
low maintenance.
Stamping presses of the MC series (with

a press force of up to 500 tonnes) offer bed
sizes that range from 1,400 by 1,000 mm
for the MC 125, up to 3,000 by 1,400 mm
for the MC 500.
Intelligent stamping will also form the
focus on the stand of Fagor Arrasate, where
the company will highlight presses that
provide 24/7 connectivity. Fagor Arrasate
can offer solutions that include 4.0 FA Link
MAP, Smart Connect and Digital Twin, all of
which serve to optimise processes, increase
productivity, supervise installations and
improve the final quality of products. The
24/7 connectivity offered by these systems
allows precise traceability of workpieces and
enables users to know at all times the
status of press operation, which in turn
facilitates strategies such as predictive
maintenance.

STAMPING ITS MARK
In addition, Fagor Arrasate will focus on high
speed stamping, hot stamping and
composite production systems. The
company is represented in the UK by
Embassy Machinery (https://is.gd/alizak).
Another specialist in stamping is Yamada
Dobby, which this year celebrates its
centenary. At Belchexpo, the company will
present its NXT-50Wi-150, which is optimally
prepared for all requirements of Industry
4.0. The NXT-50Wi-150 offers a press force
of 500 kN, a bolster length of 1,500 mm,
an adjustable stroke length and speed up to
800 strokes per minute. In addition, bottom
dead centre accuracy to 2 microns can be
achieved during stamping, says the
company. Yamada Dobby’s UK showcase

Sawing & storage technology
Kasto (https://is.gd/omiyuv) is set to promote an energy recovery and storage concept
for automated storage systems, plus new sawing machines, which could extend from the
KASTOmicut workshop bandsaw and the versatile series KASTOwin/miwin, to the
KASTOvariospeed and KASTOtec production saws. It is also likely that the company will
promote its range of digital solutions.
On request, Kasto can offer its automated storage systems with energy recovery and
integrated energy storage. Surplus kinetic energy – such as that produced when braking
or lowering lifting gear – can be converted into electricity, fed back into the grid and used
flexibly. Existing Kasto storage systems can also be retrofitted.
Smart solutions from Kasto include digitalisation and Industry 4.0 developments. Just
one of many products, the KASTOlogic warehouse management system not only enables
the continuous administration and control of automated storage systems, it also
manages the mobile inventories of manual warehouse areas.
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CNC Rotary Tables
IN THE HIGH COURT OF JUSTICE CR-2019-004895
BUSINESS AND PROPERTY COURTS OF ENGLAND
AND WALES COMPANIES COURT (CHD)
in the matter of QBE UK Limited and in the matter of
East West Insurance Company Limited and in the matter
of the Financial Services and Markets Act 2000

NOTICE IS HEREBY GIVEN that on 15 August 2019, QBE UK Limited (QBEUK) and
East West Insurance Company Limited (EWICL, and QBEUK and EWICL together
the Applicants) made an application (the Application) to the High Court of Justice
(the Court) pursuant to section 107(1) of the Financial Services and Markets Act
2000 (FSMA) for an
1.

under section 111 of FSMA sanctioning an insurance business transfer scheme
for the transfer of certain insurance business of QBEUK (the Scheme), as
outlined below, to EWICL; and

2.

making ancillary provisions in connection with the Scheme pursuant to
section 112 of FSMA.

into the future with

4th axis & 4th/5th axis
applications available for your
Hyundai WIA

The Scheme provides for the transfer to EWICL of the following general insurance
business of QBEUK (the Transferring Business):
a.

certain United Kingdom and Republic of Ireland employers’ liability, public
liability and general liability business, written or assumed by QBEUK and which
incepted on or prior to 31 December 2007, subject to certain policies that are
specifically excluded under the terms of the Scheme (the Autumn Portfolio);

b.

UK employers’ liability, motor and personal accident policies and global public
and products liability policies written or assumed by QBEUK and issued to Tata
Steel Europe Limited, which incepted on or after 1 January 1990 and expired
on or prior to 31 March 2016 (the Chestnut Portfolio), subject to certain
liabilities under policies comprised in the Chestnut Portfolio that are specifically
excluded under the terms of the Scheme; and

c.

outwards reinsurance agreements entered into by QBEUK relating to the
Autumn Portfolio.

Copies of a report on the terms of the Scheme prepared pursuant to section 109
of FSMA (the Independent Expert Report), a statement setting out the terms of
the Scheme and a summary of the Independent Expert Report are available free
of charge to download at the QBEUK website (https://qbeeurope.com/
qbeuk-ewicl-part-vii-information/) and EWICL website (www.armourholdings.com/
regulatory-and-statutory) Supporting documents and any further news about the
Scheme will be posted on the webpage so you may wish to check for updates. You
can also request free copies of any of these documents from QBEUK by writing to
QBE, Plantation Place, 30 Fenchurch Street, London, EC3M 3BD clearly marking on
the front reference ‘Project Fall Part VII Transfer’, calling the QBEUK contact centre
on 0800 022 4027 (if calling from the UK), 1800800817 (if calling from the
Republic of Ireland) or +44 203 465 3337 (if calling from elsewhere) which is open
on Monday to Friday during usual business hours (09:00-17:00 (UK)), or emailing
qbeuk-ewicl-pvii@uk.qbe.com, or from EWICL by writing to East West Insurance
Company Limited, 20 Old Broad Street, London, EC2N 1DP clearly marking on the
front reference ‘Project Fall Part VII Transfer’, calling the EWICL contact centre on
0800 470 0437 which is open on Monday to Friday during usual business hours
(09:00-17:00 (UK)), or emailing ewicl-transfer@armourrisk.com.

for F, i-CUT and KF series
Modular
construction.

The Application is directed to be heard before a judge on 29 November 2019 at
The Rolls Building, Fetter Lane, London, EC4A 1NL, United Kingdom. If approved
by the Court, it is proposed that the transfer will take effect at 00:01 (GMT) on
4 December 2019.
Any person who has an objection to the proposed transfer or believes that he or
she would be adversely affected by the carrying out of the Scheme is entitled to
make written representations to the Court and/ or have their concerns or objections
heard in person (or by a legal representative) at the hearing of the Application on
29 November 2019. Any such person may also raise their concerns or objection
with QBEUK or EWICL in writing or over the telephone and QBEUK or EWICL as
applicable will make a record of these concerns and communicate them to the
Prudential Regulation Authority, the Financial Conduct Authority, the Independent
Expert and the Court.
Any person who intends to make representations (whether by telephone or in
writing) or to appear at Court is requested (but not obliged) to provide details of
their representations or notice of their intention to appear at Court and details of
their concerns or objections as soon as possible and ideally at least 15 days before
the hearing of the Application on 29 November 2019 using the contact details set
out above.
Dated: 4 October 2019
Reynolds Porter Chamberlain LLP
Tower Bridge House, St Katharine’s Way,
London E1W 1AA,
United Kingdom
Ref: QBE4.59/AP02/MG02

For hundreds
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BLECHEXPO 2019 PREVIEW SHEET METAL IN PROFILE

partner is Brandauer (https://is.gd/kexoci).
For those operating punch press
machines, Mate Precision Tooling (https://
is.gd/fodugi) will use Blechexpo to
demonstrate solutions such as its QCT toolless punch retention system, which has
been expanded to include Metric QCT and
AMX QCT for Amada air-blow systems, and
MXT QCT for Wilson Series 90 systems. The
QCT system is simple and intuitive to set up;
simply flip the durable latch to remove and
snap the new insert into place without any
additional tools.
Also on the stand will be the Mate
Versadie HD clamp clearing solutions. With
Mate Versadie HD, there is no need to
replace the entire die but instead employ
replaceable die inserts. Versadie inserts are
designed to allow for the longest lengths
currently available in the industry, up to
115.82 mm for E Stations and 90.42 mm
for D Stations.
With regard to CADCAM solutions, Radan,
which is available from the Production
Software business of Hexagon
Manufacturing Intelligence, will promote the
virtues of its latest 2020.0 release (more
details: https://is.gd/vuxela). Here, a further
reduction in mouse-clicks, along with
improvements to nesting and reporting,
allows customers to see an increase in
efficiency, saving both time and costs.
Furthermore, the newly developed quick nest
mode provides a more visual interface, with
limited upfront set-up for projects. Time
benefits can also be achieved with machinespecific projects and templates.
So, what of bending technology? Well,
LVD (https://is.gd/xepune) will use Blechexpo
to shine the spotlight on its Dyna-Cell robotic
bending cell, which combines the high speed

The redesigned MC 125 stamping press
from Schuler now boasts smart functions

Dyna-Press Pro electric press brake with an
industrial robot. The compact, integrated
unit automates the bending of small-to
medium-sized parts in varying batch sizes at
speeds of up to 25 mm/sec. Also on the
stand will be LVD’s ToolCell automated tool
changing press brake that maximises
bending productivity through a storage of
tooling housed within the machine.
Continuing the bending theme, Prima
Power (https://is.gd/ohuxaj) will likely be
discussing its new series of hP hydraulic
press brakes for the high tonnage market
that has emerged following a new

collaboration agreement between Prima and
Gasparini. Prima Power can now distribute
products in the Gasparini range under Prima
Power’s brand and colours.
The family of hP hydraulic press brakes
takes in 10 medium-large format models
from 270 to 650 tons. At the base of the
agreement there is a real industrial project,
which sees hP press brakes not only
marketed but assisted by the Prima Power
network. The two technologies – hP hydraulic
and Prima’s servo-electric eP range – have
complementary advantages and
applications. ■

Finishing touch developments
Timesavers will use its stand to highlight its capabilities in sheet
and plate deburring, edge rounding, finishing and precision
grinding. Six machines will be on display, ranging from the small
manual 10 series machine, through to the 42 series machines for
deburring, edge rounding and heavy slag removal (https://is.gd/
jeseje). Timesavers is represented in the UK by Ellesco (https://
is.gd/tixoka).
Blechexpo visitors will see the latest innovations led by the 42
series machines, one of which, a 42 series HWRB rotary brush
machine, will be demonstrating Timesavers’ newly developed
Hammerhead technology for the removal of heavy slag.
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The second 42 series model, designated WWRBW, will highlight
the machines’ capabilities for deburring, creating uniform edgerounding (up to 2 mm radius) and removing laser oxide.
Timesavers 32 series machines provide a lower cost
alternative to surface and edge finishing. The model on display,
a 32 series WRBW rotary brush machine, will feature newly
developed technology in the form of an optical system that
continuously measures brush length. Those measurements are
then used to automatically set the brush to the exact
specifications input by the user, eliminating any need for manual
calibration.
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TURNING NEWS IN THE ROUND

An example of a 2,000 ton SPF
press produced by Rhodes

Tomorrow’s
technology, today
Steed Webzell rounds up the technologies likely to catch the eye
at this year’s Advanced Engineering exhibition (30-31 October,
Birmingham NEC)

D

escribed as the UK’s largest annual
exhibition and conference for
advanced manufacturers and supply
chain professionals, Advanced Engineering
provides the opportunity to see, touch and
discover the latest technologies. Over 500
exhibitors will be in attendance, delivering a
feast for all those interested in R&D, design,
test, measurement and inspection, raw
materials, manufacturing and automation.
From a machine tools perspective, Italian
firm Breton (Lead Precison Machine Tools,
https://is.gd/lugeho) will focus on its Matrix
1000 Dynamic, which the company describes
as a 5-axis “no-compromise” machining
centre. Boosting productivity is a common
goal for companies in many sectors but,
according to Breton, which will exhibit from
Stand L84, the production of high quality,
precision components is something that only
certain 5-axis machining centres can deliver.
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The Breton Matrix 1000 Dynamic, the latest
arrival in the Matrix family, is said to be one
such machine. Travels extend up to 3,000 by
6,000 by 1,300 mm in X, Y and Z.
Over on the stand (L50) of Group Rhodes
(https://is.gd/omalof), group company
Rhodes Interform, a specialist in bespoke
composite and metalforming machinery, will
be showcasing its expertise in superplastic
forming and diffusion bonding (full details:
https://is.gd/imebuj). The company designs,
manufactures and installs titanium and
aluminium forming cells for aerospace and
automotive manufacturers worldwide. This
capability recently included designing and
manufacturing a composite forming facility at
the University of Sheffield’s Advanced
Manufacturing Research Centre (ARMC).
Trumpf (https://is.gd/uviboq) will shine the
spotlight on its e-mobility solutions from
Stand E22 (full details: https://is.gd/kekoxi).

For instance, battery manufacturing alone
accounts for 10% of the company’s turnover
in the automotive sector, and more than 500
Trumpf lasers have already been installed
worldwide for this purpose. Indeed, the
company’s lasers are proving suitable for the
mass production of batteries, high power
electronic systems and electric drives.
Visitors to the exhibition will learn about the
latest Trumpf developments for e-mobility,
which range from lasers that can weld all the
seams on an electric motor in just one
minute, to its TruConnect solutions, which
allow the entire production process to be
digitised.
A number of tooling companies will be
present at the show, including Ceratizit Group
(https://is.gd/tovaso) and its Team Cutting
Tools partnership of tooling specialists. The
focus on Stand N112 is likely to be recent
introductions such as the MonsterMill TCR
milling cutter for titanium workpieces required
by the aerospace and medical device
industries (full details: https://is.gd/uroxig).
To provide an example of the gains available,
when machining 3.7164 TiA6V4 material with
a 12 mm diameter, five-flute MonsterMill TCR
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running at 90 m/min cutting speed, 1,433
mm/min table feed, 18 mm depth of cut and
0.75 mm width of cut, tool life increased by
28%; up from 360 minutes to 450 minutes.
Floyd Automatic Tooling (Stand H18,
https://is.gd/oyimin) will be promoting the
recently introduced Evocut-Line parting
system from company principal Applitec (full
details: https://is.gd/ohiquv). This parting and
grooving product incorporates a compact
design, simplified insert changeovers and
compatibility with platen-type tooling
configurations. According to Floyd Automatic,
the system is suited to compact work
envelopes, such as those found in slidinghead turning centres.

COOLANT CONTROL 4.0
Another tooling specialist, CIS Tools
(https://is.gd/aquhox), will use Advanced
Engineering to promote the Will-Fill coolant
control device to the UK market (see
Machinery, August 2019, p37 & https://is.
gd/movuhe). Will-Fill is available in three
variants, depending on machine sump
depth, detecting level fluctuations of 120,
220 or 520 mm, respectively. Seven
parameters are measured by the system:
pH level, concentration of oil/water mix,
water hardness, coolant temperature, oil
usage, water usage and coolant level. The
device, which will be present on Stand I73,
works with any metalworking fluid, filling and
refilling automatically to predetermined
levels and concentrations.
Turning to additive manufacturing, Laser
Lines (Stand E9-E10, https://is.gd/tuzemo)
will be promoting Xact Metal’s 3D printing
systems (full details: https://is.gd/pocezo).
Xact Metal machines are aimed at
customers in high performing sectors where
high throughput and print speed is critical,
such as aerospace and medical (XM200S),
and at entry-level operators, universities,
prototyping laboratories and SMEs
(XM200C). Both machines offer a 127 by
127 by 127 mm build chamber.
Of course, the latest CAM software
advances will be prominent at Advanced
Engineering, not least on the stand (O68) of
Esprit (https://is.gd/calepa). Esprit software,
now in its fourth generation, now uses a
patent-pending AI engine to simplify
programming for CNC operators and improve
machine productivity on the shopfloor. The
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system is machine-aware, using a digital
twin of the CNC machine, tooling and
fixtures to support the AI engine.
Also at the show, visitors to the stand
(E13) of Open Mind Technologies (https://
is.gd/gatuno) will discover that the latest
version (2019.2) of hyperMILL CAM software
offers a range of newly developed features
that include high precision 3D finishing,
5-axis tangent machining, high performance
turning and new CAD-for-CAM technologies
(full details: https://is.gd/ukiquz).
A further CAM vendor, Tebis UK (Stand
I42, https://is.gd/iyutus), will showcase
Release 7 of Tebis CADCAM Version 4.0 (full
details: https://is.gd/ojarem), as well as
ProLeiS MES Version 4.0 software solutions,
which will be available for live viewing.
Of particular note, Tebis Virtual Machine
technology supports machining set-up and
planning, along with collision-free CNC
toolpath calculation, simulation and
verification.
So, what of inspection? Well, LK
Metrology (https://is.gd/foluri) is set to
unveil the ALTERA C ceramic-bridge CMM
range from Stand H4 (full details: https://is.
gd/jeroso). Using the latest metrology
software, multi-sensor technology and CMM
design, the compact systems are intended
for demanding quality control applications.
Built at the company’s factory near Derby,
ALTERA C machines are available in three
sizes – 7.7.5, 10.7.5 and 10.7.7 – their
respective X-, Y- and Z-axis movements being
700 by 650 by 500 mm, 1,000 by 650 by

500 mm and 1,000 by 650 by 650 mm.
Scanning technology will be prime among
metrology exhibits at the show. For example,
Faro (Stand E18, https://is.gd/ucivug) is
likely to promote its recently introduced
Cobalt Design structured light scanner
product family (full details: https://is.gd/
ecidej). Structured light scanning technology
uses projected light patterns with a camera
system to capture large areas at once.
Continuing the scanning theme, Creaform
has introduced a thoroughly re-engineered
Go!Scan 3D: the Go!Scan Spark (full details:
https://is.gd/elowem). Present on the stand
(G4) of Measurement Solutions (https://
is.gd/iruzul), Go!Scan Spark features four
inline cameras for fast 3D scanning and
colour acquisition. The device also offers an
ergonomic design that allows for different
types of hand positions. In comparison with
previous-generation units, Go!Scan Spark
offers four-times better resolution and threetimes faster measurement.
At stand D20, Wenzel (https://is.gd/
ezocix) will shine the spotlight on the exaCT
U, which is designed for the measurement
and testing of components where 3D data of
complex internal and external structures are
required. The exaCT U can be used
universally and is designed in such a way
that each customer can tailor its individual
system with the appropriate X-ray source and
detector. Measuring volume is 700 mm high
by 300 mm diameter.
All microscope users looking to boost
their view, capture, measure applications

The MonsterMill TCR
milling cutter from Ceratizit
is designed for titanium
workpieces
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will benefit from visiting the stand (F7) of
Keyence (https://is.gd/hevawi), where the
company will likely promote its newly
developed VHX-7000 digital microscope.
Using the VHX-7000, both 2D and 3D
measurements can be performed with ease.
Just one microscope is required to take
roughness, contamination, grain size and a
host of other measurements. By combining
a 4K CMOS image sensor with a new multidirectional lighting variation technique, the
VHX-7000 can deliver images that rival an
SEM (scanning electron microscope),
says the company.

MICROSCOPIC DEVELOPMENT
On Stand E6, Micro-Epsilon (https://is.gd/
orakem) will be promoting its recently
launched 3D non-contact surface inspection
system for defect detection and inspecting
the aesthetic appearance of non-reflective
surfaces (full details: https://is.gd/gusegi).
The turnkey SurfaceControl system is based
on the principles of deflectometry and fringe
projection, which enables even the smallest
of surface defects to be recognised reliably.
Moving to inspection software, GOM
Software 2019 has been developed in line
with customer requirements and includes a
whole range of newly added features for
industry-specific applications (full details:
https://is.gd/awayiy). For example, in the
virtual measuring room (VMR), the newly
devised ‘Smart Teach’ function supports
users even more effectively in automated
measurement. When changes are made in
CAD data, measurement positions are

SurfaceControl from MicroEpsilon is a 3D non-contact
surface inspection system

automatically updated. Visitors can find out
more at Stand I44. (GOM UK, https://is.gd/
imalad.)
Launched at last month’s EMO exhibition,
LC-Vision visualisation and evaluation
software from Blum Novotest (https://is.gd/
yeceri) is likely to be in the spotlight on
Stand P71. The application, specially
developed for Blum’s laser measuring
systems, takes tool measurement in the
machine to the next level since, for the
first time, it enables live visualisation and
analysis of the values recorded during the
measuring process, directly on the machine
control.
At stand C11, Bruker Alicona (https://
is.gd/ugivem) is expected to focus on the
company’s ‘µCMM and Pick and Place’,
which was also introduced at EMO 2019 last
month. The Alicona optical µCMM is now
extended with a robot arm to automatically
pick, place, measure and sort components.

Impressive guest speaker line-up
Advanced Engineering has announced some of the guest speakers who will be
presenting at the show. As part of the extensive open forum programme (over 200
presentations), speakers will be present from Siemens Digital Industries, BAE Systems,
McLaren Automotive and IBM Academy of Technology. Other confirmed speakers include
those from Ford Motor Company, GKN, Johnson & Johnson, Honeywell, Williams
Advanced Engineering and Prodrive.
The open forum programme covers five of the six show zone categories: connected
manufacturing, aerospace, composites and automotive, as well as medical device
engineering, which is a new show zone and forum for 2019. The connected
manufacturing forum will cover topics such as Industry 4.0 and data usage, while the
aerospace engineering forum will discuss additive manufacturing applications and
Aerospace 4.0. Those attending the composites engineering forum will discuss nextgeneration materials, the automotive engineering forum will showcase sustainable and
additive manufacturing, while the medical device forum will include sessions on
wearable technology, cybersecurity and 3D printing.
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With this solution it is possible to set up a
complete automation process within 10
minutes, says the company.
Automation is set to be a major theme at
this year’s exhibition, as evidenced on the
stand (E25) of Kuka Robotics (https://is.gd/
viyuxo), where among the products being
promoted will be the latest generation of the
Kuka KR Quantec, a high payload robot that
has been transformed into a highly flexible,
digitalised machine (full details: https://is.
gd/aquwiy). According to the company, the
KR Quantec can now be adapted to various
production processes at the press of a
button. The robot is available with payload
capacities ranging from 120 to 300 kg, and
reaches from 2,700 to 3,900 mm.
Another company with a new offering in
automation is XYZ Machine Tools (https://
is.gd/kufaha), which will be keen to talk
about Robo-Tend, a mobile machine tool
automation system, from Stand C28 (see
Machinery September 2019, p44 & https://
is.gd/owusem). Robo-Tend can be used with
any of XYZ’s Siemens-controlled machining
centres or turning centres, and can be
relocated within the factory to wherever
needed. The cost of operating a Robo-Tend
unit is calculated by XYZ as being from just
£2 per hour.
Last but not least, for those seeking out
gripping systems, why not visit Stand L160,
where among the products being promoted
by Leader Chuck Systems (https://is.gd/
akequh) will be the recently introduced OMIL
range (full details: https://is.gd/ezayaw).
OMIL end-effectors for industrial robots can
grip parts weighing up to 500 kg and operate
in temperatures up to 1,000 °C for die
casting and forging processes. ■
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SUBCONTRACTING BEHIND THE MAIN EVENT

Supporting acts

DW Engineering praises the
control features of its Hurco
machining centre fleet

Obviously the heart of any metalcutting subcontract business, machine tools require
the support of workholding and CADCAM and control software to do their work

S

ubcontractor DW Engineering has
trebled business since the beginning
of the decade, with most of that
growth taking place last year, which saw a
doubling of turnover.
Owner David Watt puts this success
partly down to winning contracts for
machining batch sizes up to 10 times larger
than previously, which he largely fulfils using
four Hurco (https://is.gd/utebev) vertical
machining centres (VMCs). Orders are now
frequently received for thousands-off rather
than hundreds.
New work in the electronics and gas
detection sectors has been won, as well as
in the resurgent oil and gas industry, while
80% of throughput is repeat business, some
of which has been retained almost since the
company was formed.
A particular feature of the latest Hurco
machines, three VM10i models, is cited as
supporting this increased growth –
Adaptipath high speed machining software,
which includes novel routines for rest
material removal, in the latest version of
Hurco’s WinMAX conversational control.
Program cycles are significantly faster,
especially when pocket milling.
On the earlier model running a previous
release of WinMAX programming software,
a nine-year-old VM1 that included Ultipocket
milling routines, total cycle time was 165
minutes. That was before Hurco introduced
Ultimotion software to control axis
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movements on its machines, without relying
on hardware-based motion control. It has
helped to reduce the cycle time for
producing the electronics housing to 120
minutes, a saving of more than 27%.
Adaptipath pocket milling software,
a module within Ultipocket in WinMax 10
with its new rest machining routines,
contributes benefits of the type mirrored in
high-end CAD systems. It smooths the
motion of the toolpath and keeps chip load
between a user-defined maximum and
minimum, improving surface finish and
extending tool life. Watt says metal removal
rates can be up to double.

MATERIAL VARIETY CHALLENGE
Looking back at his Blantyre, Scotland-based
company’s progress over the past 14 years,
he observes: “The variety of materials we
are asked to process is vast, ranging from
stainless and mild steels through titanium,
copper, bronze, brass and aluminium to
PTFE, PEEK, acetal and nylon. Accuracies
routinely achieved are ± 0.1 mm, but some
parts have drawing tolerances down to
± 10 microns.
“We have never needed a CAM system to
prepare programs for the Hurcos, as their
on-board conversational software is so
powerful at creating the cutter paths – and
there is no need for post-processing.
“If any particularly complex geometry is
included in a CAD model supplied by a
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customer, we use AutoCAD or SolidWorks to
produce a DXF file that WinMAX imports
directly.
“The Hurco machines, which continue to
evolve and improve, have supported our
diverse work and underpinned our success.
They are key to our ability to offer top quality
work, quick turnaround and competitive
prices,” he concludes.
At Stratos Precision Engineering,
a particular challenge was the need to
machine around 5,000 plastic parts per
year. The solution that eased this was a
Chick Indexing Subsystem supplied by 1st
MTA (https://is.gd/wexohi).
An acrylic manifold block for a flow control
device previously had to be clamped three
times in conventional vices mounted side by
side on the table of a Haas (https://is.gd/
fucuba) VF4 vertical machining centre. This
process has been replaced by a more
modern clamping system based on Chick’s
Stratos Precision
Engineering has boosted
output with Chick
workholding
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Takumi is
benefiting from
barrel-style tools
and hyperMILL
four-sided tombstone and indexing trunnion.
This comprises a Multi-Lok unit having
four faces, each carrying a twin-position
Qwik-Lok clamp that secures two parts at
once against a central jaw. The whole
arrangement is mounted horizontally on a
fourth CNC axis comprising, in this case,
a Haas HRT210 rotary table and a Chick
tailstock. The benefits have been
remarkable.
Most importantly, operators at the
Gloucester factory are able to fixture eight
plastic billets at a time, close the machine
doors, walk away for an hour to do other
jobs, and then return to unload eight parts
machined on three faces, ready for a second
operation to mill away material from the
back face. Previously, the three cycles were
carried out sequentially in individual vices
mounted on the machine table. It meant that
operators had to be in almost permanent
attendance to open the doors, reset the
components and close the doors to be able
to extract one finished part every 15
minutes.
Production output has been doubled,
despite the cutters being in contact with the
material for a similar length of time. The
saving comes purely through less handling
of the components, coupled with the
opportunity to program fewer tool changes.
One cutter can move around at least two
parts rather than one, and potentially eight,
if the cycle time can be lowered by rotating
the trunnion rather than exchanging the tool
when machining any given feature.
The other major advantage of the new
workholding solution is a reduction in scrap
from around one part in 20 to virtually zero,
as the risk of tolerance build-up through
repeated refixturing is eliminated.
Says Jonathan Caple, managing director
and joint owner of Stratos Engineering with
business partner and operations director
Mark Vine: “We are delighted with the
efficiency of the new Chick workholding
system and so is our customer.
“They visited to see the new production
process and have been so impressed that
the occasional bottlenecks and supply
interruptions have been eliminated that it
prompted them to award us additional
work.”
At Takumi Precision Engineering, Open
Mind’s (https://is.gd/gatuno) hyperMILL
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CADCAM software helps the Limerick-based
company to provide an efficient service to
medical device, pharmaceutical, aerospace
and precision engineering firms in Ireland,
something it has done for 20+ years.
Running machines that include Tornos
(https://is.gd/pafeku), Doosan (Mills CNC,
https://is.gd/edocag) and Miyano (Citizen
Machinery UK, https://is.gd/silefi) turning
machines, together with 3- and 5-axis
machining centres from Doosan, Spinner
(Whitehouse Machine Tools, https://is.gd/
iyiqug) and, most recently, Matsuura
(https://is.gd/voxovu), one of the company’s
core investments has been hyperMILL CAM.
This was prompted by the availability of
barrel tool technology and the arrival of
5-axis machines, both of which challenged
the previous CAM system.
Says managing director Gerry Reynolds:
“Only five years ago, 90% of our work was in
the medical industry with the remaining work
being across a number of sectors, including
the aerospace market. We had an
opportunity to enter the aerospace market in
a more positive way, increasing volumes
from one- to three-offs to continuous
batches of 10-15-off on the Airbus A220,
previously known as the Bombardier
C-Series. We had to invest in 5-axis
technology to accomodate the ramping-up of
complex aerospace work and we have
bought 13 5-axis machines in the last five
years to support this”
He continues: “Ten years ago, I didn’t
understand CAM and would have argued
against it. However, there was a necessity
for CAM to run our machines and at the time
I called it ‘finger CAM‘, as we were
programming at the machine. We progressed
to a more comprehensive CAM system and
eventually installed eight seats of software.

However, a visit to the AMRC introduced us
to Ceratizit’s (https://is.gd/tovaso) barrel
tools and Open Mind’s hyperMILL CAM
system – this changed the game for
Takumi.”
After investing heavily in CAM software,
Reynolds was apprehensive at the prospect
of changing CAM systems, even though the
existing system was not perfect. “It was the
barrel tool machining features within the
hyperMILL MAXX High Performance Strategy
that appealed to me, but I wanted my team
to take the lead, as they would be the ones
using the software,” he recalls.
Having bought its first seat of hyperMILL
18 months ago, it now has six. “The
hyperMILL MAXX Machining High
Performance Package and the respective
barrel tools with their innovative geometry
allow us to step-down 5 to 10 mm, as
opposed to 0.4 to 0.8 mm, when finishing
pockets, walls or profiling features. This has
instantly reduced finishing cycles by at least
70%, giving us a minimum overall cycle time
improvement of 30% on every component,”
the managing director explains, adding that
surface finish is also superior.
Other capabilities cited are mirror
machining, since almost everything in the
aerospace industry has both right- and lefthands. But while hyperMILL has reduced
cycle times on the shopfloor by over 20%
and reduced programming times by upwards
of 50% in the office, the benefits reach
further. “hyperMILL is much faster than
previous CAM systems and it handles ‘big
data’ much better than we have previously
witnessed. This has eliminated unforeseen
PC crashes and massively improved the
reliability, processing and delivery of our
data to the shopfloor. Furthermore,
hyperMILL has so many ‘obvious’ features
and short-cuts that generate savings for the
end-user; these ‘obvious’ features don’t
appear on other CAM platforms.
“One feature that simplifies the
throughput of programs and parts is
hyperCAD. The Open Mind CAD system that
is integrated into hyperMILL is an excellent
platform that has now eliminated our
reliance on CAD packages like Inventor.
We can now expedite jobs through hyperCAD
to hyperMILL with seamless ease – yet
another feature that is making life easier for
our programming team.” ■
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Rover Group
launches
Rover 100;
facelifted
Metro

vertical machining centres is underlined by the Birmingham
operation of US machine tool maker Cincinnati Milacron (parts now
subsumed within Fives) announcing that orders for its Arrow line of
machines are three-times those forecast.
Another US machine tool maker with a UK base is Giddings &
Lewis (also today subsumed within Fives). It is celebrating 25 years
of UK operation with an event at the former Cross International
plant in Knowsley, Merseyside plant. This is the new centre of
operation for the firm, who previously ran its UK business from
Arbroath, Scotland. There are plenty of machines on the floor in
build, we note.
In a sign of this proto-digital period, the Copper Development
Association is making available a ‘data disk’ for £5 that gives
detailed information on certain materials’ inclusion in a
forthcoming CEN standard. Also reflecting the way information is
delivered at this time, cutting tool expert Hertel (now subsumed
within Kennametal), coolant specialist Castrol and material
stockholder Macready’s Carbon & Alloy Steels have togeher
published a paper wallchart – “The Machinist’s Guide to freecutting
carbon and alloy steels”. And Sandvik Coromant has published a
900-page tome covering Modern Metal Cutting. Move along, no
websites to see here.
Feature articles this issue include: punch press, laser and
plasma technologies and their uses, but it is punch presses that
hold sway at this time still; the development of a production control
system, Redthorn, by a sheet metalworking company that has
found favour with many – the package continues to be available
today; a report on the technology and use of horizontal machining
centres, which at this time run second to verticals, as far as
demand is concerned; a short report on the subcontract gearmaking sector and also latest gear-making technology; and, as is
pretty typical for this period, several pages across three features
covering the rebuilding and retrofitting sector. ■
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L

ack of both industrial and government backing to support
world-leading gear manufacturing technology is bemoaned
this month. Gears are a basic mechanical engineering product
whose accuracy/performance requirements are always required to
increase – today its electric car demands. In 1994, Cranfield
Precision Engineering (now part of French group Fives) already has
world-beating technology. We suggest it deserves backing. In our
second issue of the month, the American machine tool industry’s
recovery is celebrated, although it is national not international
demand that is the spur. The biennial IMTS event underlines that,
244361_V23_MACH_Ceratizit 28/03/2019 11:08 Page 1
which we attend and report on. Recent entrants in the vertical and
horizontal machining sector, such as Haas Automation, are making
their presence felt (although it is verticals that are the real growth
sector nationally and globally at this time); PC-based/PC-fronted
CNC systems are another trend; machine tool rebuilding/retrofitting
is also prominent; and the country’s National Machine Tool
Partnership is helping the country’s industry develop its technology.
In news, Japanese machine tool builder Hitachi Seiki (subsumed
within DMG Mori today), having opened a German operation a year
ago, is planning a larger factory there that will open in two years’
time. Currently able to build 180 vertical machining centres, the
expansion will double that. And news from German company Traub
Heckert is that it has incorporated laser into one of its turning
centres. Drilling, milling, slitting and heat treatment are all claimed
possible. Italian firms are in buoyant mood, with attendance figures
for the country’s Bi-Mu show
well up; orders are also on
the up.
In the UK,
increasing
global
demand for
low-cost
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UK gear-making technology; US show underlines change & growth; laser comes to
turning equipment; vertical machining centre demand high; G&L 25-year celebrations;
communication before the web; subcontractor develops production control software
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