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Technology To Perfection

= Quality in its
high-end

form.

With passion, we d:w{:h}p future-oriented mea-
suring and control devices for quality assurance
of wires and cables, such as the LASER Series
3 6000 for online diameter measurement with
integrated lump detection. A high-end solution .
: using non-contact CCD line sensor technol-
ogy combined with pulse-driven laser light
sources that ensures reliable data and pnrfc:ﬂ
line control, for optimal quality and increased

productivity.
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You choose. We deliver.

High Technology.
Tailored measuring solutions
for the wire and cable markets.
With 60 years of experience.
For your success.
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KAI CHENG MICA

Shaoxing Kaicheng Mica Material Co., Ltd
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Fire-resistant phlogopite mica tape
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Fire-resistant synthetic mica tape
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High temperature calcined mica tape
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Fiberglass fire-retardant tape
(low smoke non-halogen type)

Add: No.4, East North Ring Road, Mashan Town, Shaoxing, Zhejiang, China
tel: +86-13706752282 +86-575-88047455 +86-575-88669555  +86-575-88669678
fax: +86-575-88173237 P.C.: 312085
E-mail: kc@zjsxxd.com kc@zjsxkc.com kc@zjsxke.net
http: /fwww.sxkcym.com
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Paramount Die is the leading designer and manufacturer
of wire drawing inserts and tooling systems for the wire
drawing industry. For more than 45 years we have been
delivering the global wire drawing market with dies and
wire drawing solutions that optimize wire drawing operations.

Why Use Paramount Die?

Productivity - Maximize die performance by increasing
machine utilization and decreasing production cost.

Speed - Achieve drawing speeds up to 45% faster than
conventional cased dies.

Efficiency - Dramatically lower material and shipping costs.

Consistency - Highly efficient and automated production
equipment allows us to provide premium quality solutions
at a competitive price,

PARAMOUNT DIE

DRAWING SYSTEMS FOR THE WIRE INDUSTRY paradie.com
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EXT ®30-9200 High efficiency extrusion line Horizontal taping

High efficiency extruder normal extrusion capacity machine
& PVC 1200kg/hr = PE 1000kg/hr & HFFR 900kg/hr

= 1 1+ 1 i
C5®1200 DT®1000-92500
Concentric stranding machine Double twist

stranding machine
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Investment leads to
a brighter future

Investment plays a large and ever-increasing role
within the wire and cable industry. Month after
month we get stories of companies strategically
planning their own futures and spending money
on plant, machinery, additional employees and
buildings, all with one eye on the future.

In that respect this issue of EuroWire is no different
with Ugitech (page 11) and Mario Frigerio (page
15) investing wisely in readiness for further
expansion in the future.

This investment can also be seen as Messe
Dusseldorf Asia prepares to stage wire Southeast
Asia (page 16). The show is being held on the
back of a massive infrastructure boost to the
region with the ASEAN infrastructure needs by
2020 reaching some US$524 billion in Thailand,
Malaysia, Indonesia and the Philippines alone.

Messe Dusseldorf is also increasing its reach in the
exhibition market with the staging of Iran Wire in
Tehran, Iran, in December this year (page 22).

Iran Wire is seen as an attractive entry point into
the emerging Iranian market.

Around 200 exhibitors are expected at the
four-day show organised by the Iranian Aria
Group Conference and Exhibition Development
Company. Messe Disseldorf is the exclusive
overseas associate and will be responsible for
the canvassing and handling of all international
exhibitors.

Whilst looking to the future is an important role
for any company, one business firmly taking a look
back in this issue is Zumbach, which is celebrating
its 60" year in business.

You can read about the company’s humble
beginnings and how it grew from a small office
in Biel, Switzerland, on
pages 24 and 25.

David Bell
Editor

www.read-eurowire.com
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REEL OVERACHIEVER.
ELIMINATES REWINDING.

We've Reinvented In-Line Packaging Of Spools And Reels.

Windak's new generation of CO packing solutions allows for
continuous in-line packaging of customer put-ups or master
reels.The robust design accommodates a large range of cable
diameters, up to 75mm [3"] in diameter at line speed to

300 mpm [1,000 fpm].

Advantages:
- Robust integrated open design.
- Cutter made for larger cables
- Designed for in-line sequential
printing on the cable
- Infinitely variable speed automatic gearbox
- Portal Style Pay-Offs & Take-Ups

dak

www.windakgroup.com

WINDAK AB, SWEDEM

VEDDESTAVAGEN 13 JARFALLA 175 72, SWEDEM
TEL +46 8 580 389 30 FAX +46 8 580 389 55

info @windakgroup.com
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Inspection and analysis of XLPE and
HPTE material at medium- and high-
voltage cable production

By Harry Prunk, Sikora AG, Bremen,
Germany

Inspektion und Analyse von XLPE- und
HPTE-Material bei der Herstellung von
Mittel- und Hochspannungskabeln
von Harry Prunk, Sikora AG, Bremen,
Deutschland

MHcnekuna n aHanns matepmuana
M3-C n BbicOKk03pPeKTNBHOIrO
TepMONnJacTOBOro 3siacToMmepa npu
npoun3BOACTBe Kabenen cpegHero n
BbICOKOrO HanpsaXeHus

lappwu MpyHK, Sikora AG, bpemeH,
[epmaHunAa

Inspection et analyse des matériaux
XLPE et HPTE pour la production de
cables a moyenne et haute tension
Par Harry Prunk, Sikora AG, Bréme,
Allemagne

Controllo e analisi del materiale XLPE
e HPTE nella produzione di cavi a
media e alta tensione

A cura di Harry Prunk, Sikora AG, Brema,
Germania

Inspeccion y analisis de material XLPE
y HPTE en la produccion de cable de
media y alta tension

Por Harry Prunk, Sikora AG, Bremen,
Alemania

Getting Technical:
TPV-based Insulation
for Medium Voltage
Applications

Feature

Cable sheathing, armouring,
printing and marking
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wire Russia 2017 - review
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dates for
your diary ...

2017

September

19-21 September:

wire Southeast Asia -

trade exhibition -

Bangkok, Thailand

Organisers:

Messe Dusseldorf Asia Pte Ltd

Fax: + 65 6337 4633

Email: wire@mda.com.sg

Website: www.wire-southeastasia.com

October

3-5 October:

wire South America -

trade exhibition -

Sao Paulo, Brazil

Organisers:

Messe Dusseldorf GmbH

Fax: +49 211 4560 668

Email: info@wire-south-america.com
Website: www.wire-south-america.com

8-11 October:

IWCS Technical Symposium -
conference and exhibition -
Orlando, Florida, USA
Organisers:

IWCS

Tel: +1 717 993 9500

Email: phudak@iwcs.org
Website: www.iwcs.org
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November

7 November:

CabWire 2017 - conference -
Dusseldorf, Germany
Organisers: IWMA

Fax: +44 121 781 7404

Email: info@iwma.org
Website: www.iwma.org

December

I Finan

5-8 December:

Iran Wire - exhibition -
Tehran, Iran

Organisers:

Messe Dusseldorf GmbH
Fax: +49 211 4560 668
Email: info@iranwire.ir
Website: www.iranwire.ir

e
zhou Internati;a
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A Ugitech has invested almost €2m in a new ultrasonic test unit at its production site in Ugine and has thereby increased its capacity in quality assurance for steel bar

€2m testing investment
at Ugitech

WHETHER brake system, fuel injector or
airbag pressure sensor - the principle of
zero defects has long been the standard
in the automotive industry for steel
products for safety-critical components.

To meet the rising demand for flawless
stainless steel, French company Ugitech
- part of the Schmolz + Bickenbach
Group - has invested almost €2m in a
new ultrasonic testing unit. This step has
allowed the company to increase capacity
in quality assurance.

Ugitech now tests almost 35,000t
annually of steel rod intended for the
automotive industry, for internal and
surface defects.

www.read-eurowire.com

Thereby the company contributes to the
production of high-quality automotive
components.

The automotive industry is an important
sales market for the stainless steel
producer. In a demonstration of its
commitment to this market, the company
has installed a new ultrasonic testing unit
at its Ugine site in France.

With the new system technology, the
steel producer has around 50 per cent
more capacity in quality assurance. The
non-destructive testing is used for quality
control and assurance of steel bar in
accordance with the highest technical
standards.

For steel in which material inclusions
or surface defects would constitute
functional risks for the use of the
component, this type of testing is vital.

This is also an effective way of ensuring
that steel bar with material defects is
rejected from further processing.

Following machining of the steel bar,
the part’s thickness in some cases is less
than 0.5mm depending on the specific
part. Consistently flawless quality of the
bar steel core and surface is essential for
reliable component stability.

Ugitech SA - France
Website: www.ugitech.com

May 2017
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Good die supplier for good wire,
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Shanghai Geili Precision Dies Co.,Ltd
M. 327, Rengmei Road, Songjiang,

Shanghai 201613, China (‘
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Campaign delivers
substandard cable message

AcI®

WWWACLDRELN

A Substandard cable highlighted by the ACI

THE Approved Cables Initiative (ACl) has
developed an online video campaign
to highlight the dangers and problems
contractors and installers can face with
substandard cable. The campaign, which
was launched in January to the cable
supply industry, has been developed
around three themes and will grow into
a collection of animated videos as part of
the ACl’s further involvement in content
marketing.

The campaign is launching with three
messages — ‘dressed to impress’ tells the
viewer that some cables are deliberately
under-specified when produced; ‘speak
the right language’ highlights the fact
that what is written on the cable may not
be what you buy; and ‘better behaved
cable’ spells out that if the purchase
doesn’t feel right then it probably isn't.

Peter Smeeth, of the Approved Cables
Initiative, said: “We understand that our
target audience is embracing social
media more and more to find answers
and now looks to a range of channels for
information.

Meeting requirements

Ajex & Turner, India, produces high quality
trapezoidal wire drawing dies and sector
shaped conductor dies.

The company is able to serve its
customers with any special tooling,
such as shape drawing dies (trolley,
oval, trapezoidal, rectangular, square,
triangle, sector, etc) and sector shaped
compacting dies for bunching and
stranding lines. Fundamentally this kind
is used in the wire design and cable
manufacture industries.

i

“More often this will involve social media
and online videos continue to grow in
popularity. With a picture worth 1,000
words as they say, and one in three in
the UK viewing at least one online video
a week, a video campaign done well can
spread the messages we want to share
in a simple and clear format to new and
existing audiences.”

The videos will be hosted on the ACl's
website and its YouTube channel, and it is
hoped that all cable industry associations
will share the content with members and
followers. The videos can be watched at
www.aci.org.uk

The ACI launched in 2010 to address
the issues of unsafe, non-approved and
substandard cables entering the UK
marketplace. The ACI gives guidance
to the cable supply chain and where it
identifies suspect cable, contact is made
with relevant importers, distributors and
manufacturers, and results are published.

Approved Cables Initiative - UK
Website: www.aci.org.uk

Trapezoidal/shaped wire drawing dies
apply to rod break down machines and
drawing machines, and are used in wire
drawing.

Sector shaped compacting dies (D shape
sector dies) are used on rigid stranding
machines and are suitable for use in the
production of low voltage underground
power cables or similar.

Ajex & Turner Wire Dies Co - India
Website: www.ajexturner.com

www.read-eurowire.com


http://www.read-eurowire.com/
http://www.aci.org.uk/
http://www.aci.org.uk/
http://www.ajexturner.com/

News

Corporate

a Mo
T

A Black Box’s pre-terminated fibre assemblies can be configured and ordered
online in seconds

Black Box launches
pre-terminated fibre
cables for sale online

BLACK Box is introducing a line of made-to-order
pre-terminated fibre cables which can be configured and
ordered online in seconds at black-box.eu/pretermfibre

With just a few clicks, the configurator walks users through
cable types, cores, connectors, and other options, including
breakouts and pulling eyes.

The configurator builds a custom SKU and provides end-users
with a price for instant ordering.

Pre-terminated fibre cable saves IT professionals, resellers,
integrators and infrastructure contractors time and money
on enterprise fibre deployments.

Lead times are greatly reduced. The company can build and
ship the cables in as little as two days.

Black Box fully tests and labels cables before shipment so
they arrive plug-and-play ready. Installation time can be
reduced by as much as 70 per cent by eliminating long field
termination times and errors.

Pre-terminated cables are also economical. Black Box
estimates that users will save money with pre-terminated
fibre cable compared to buying the bulk cable and
terminating it themselves. Users will eliminate costly fibre
waste, consumables, expensive termination equipment and
the labour needed to terminate the cable.

“The new pre-terminated fibre offering is in response to

customer demand for faster, easier data centre deployments,
said Ryan Hopkins, cable product manager at Black Box.

“Pre-terminated fibre gives users a no-hassle, error-free way
to install and change enterprise fibre without worrying about
the cost, time or reliability of field terminations.”

Pre-terminated fibre cable options include:

«  Five cores: OM1, OM2, OM3, OM4 and OS2

- Five cable types: indoor (tight-buffered), indoor/outdoor
(loose-tube and armoured loose-tube), and zipcord

+  One jacket: LSZH

«  Six connectors: LC and SC in both APC and UPC polishes,
ST in UPC polish, and E2000

«  Multiple strand counts from two to 24. Other counts are
available on request

Black Box Network Services- UK
Website: www.blackbox.co.uk

www.read-eurowire.com

Test
With
The
Best

ML UT ECT

Instruments, systems and
solutions for
nondestructive testing.
Backed by a team of experts who
will put them to work for you.

Test Fine-Diameter Nitinol Wire
www.mac-ndt.com/testing-high-performance-nitinol-wire

Magnetic Analysis Corp.

www.mac-ndt.com
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MFL investing in the future

A High-speed precision layer re-spooling lines

RENOVATIONS and improvements are
continuing at Mario Frigerio’s new facility
near the City of Lecco, on Lake Como, Italy.

The company’s management, admini-
stration, sales, engineering automation,
production and customer service are all
housed under one roof.

3D design technology has now been
transferred to the assembly teams on
the production floor, and will be used
in a new portal to help customers
retrieve all the necessary information
for the installation of equipment and
maintenance.

New investment has also been made in
the customer service team with the goal
of tracking all incoming requests and
accelerating the response to customer
queries. New software allows the team

Rosen’s role at Ulbrich

Wire and Cable Consulting LLC has named
Thomas J Rosen as senior advisor, RF
cable products, for Ulbrich Specialty Wire
Products Division, Westminster, South
Carolina, USA, a part of Ulbrich Stainless
Steels and Special Metals.

This new position expands an agreement
reached in mid-2016 between Ulbrich and
Wire & Cable Consulting, LLC that named
Mr Rosen as a provider of marketing and
business development activities. In this
new position, he will now add focus on
product development and new account
development.

Ulbrich's speciality wire products division
manufactures precision-made conductors
with tight tolerances in flat, strip, ribbon and
ultra-fine round wire, available in various

www.read-eurowire.com

to interact with customers. MFL USA
and Frigeco USA are also included in the
programme to cover wider support due
to the time difference between Italy and
North America.

In the equipment range Mario Frigerio
has recently included three new units
for packaging the finished products for
welding wire:

The high-speed precision layer
re-spooling lines, both fully automatic
and semi-automatic, can work both
with plastic spools and wire baskets;
only the tooling must be replaced

«  The newly designed drum packing
lines, suitable for all types of drums,
both round and square

Mario Frigerio - Italy
Website: www.mflgroup.com

copper and copper alloys, RoHs-compliant
alloys, stainless steel and pure nickel, and
also performs custom plating in nickel, silver
and tin for high performance applications in
harsh environments.

The company is also developing
silver-plated copper clad aluminium
products for centre conductors and
flat wire applications to offer weight
reduction in aerospace, military, medical,
satellite and GPS applications.

Wire and Cable Consulting was formed in
2015 to provide services including market
and business development, strategic
advising and sales representation to wire
and cable companies.

Wire and Cable Consulting LLC - USA

DECALUB GREEN CLEANING
TECHNOLOGIES FOCUS ON:

Wire Cleaning
( for plating and high glossy finish )

Wire Rod Lubrication
(for frictionless drawing )

Rod Dry Preparation
(' with no speed limit ) -

-

DECALUB

31, avenue de Condé
77500 CHELLES, FRANCE
E-mail: info@decalub.com
Website: www.decalub.com
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Thriving infrastructure boost for exhibition

WIRE Southeast Asia returns to the Bangkok Trade & Exhibition
Centre (BITEC), Bangkok, Thailand, from 19* to 21% September. This
opportune and strategic staging of the two specialist trade fairs
comes amidst encouraging prospects expected for the wire and
cable industries, especially due to the thriving infrastructure and
manufacturing sectors in Southeast Asia.

Online exhibitor registration s now at
wire-southeastasia.com

open WWW.

According to the Asian Development Bank (ADB), the energy
and transport sectors will account for 62.6 per cent of the total
ASEAN infrastructure investment needs by 2020. This is confirmed
by Goldman Sachs’ projection about infrastructure spending in
power and transport in four ASEAN countries (Thailand, Malaysia,
Indonesia and the Philippines) which will amount to US$524
billion by 2020.

A major ASEAN infrastructure initiative is the ASEAN Power Grid
(APG) with investment requirement of US$5.9 billion, as well as the
Singapore-Kuala Lumpur high-speed rail which will span 217 miles
and is expected to start operations in 2026.

On the manufacturing front, should ASEAN fully implement the
ASEAN Economic Community’s integration strategy and capture
a larger share of global manufacturing, the region could gain
US$280-US$625 billion in annual GDP by 2030 as stated in a recent
report by the McKinsey Global Institute.

This infrastructure growth, alongside the expansion of the
automotive, new energy, high-speed rail, urban transport,

i
l ::4 'F*.J.n*
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A Exhibitors and visitors at a previous wire Southeast Asia

aerospace, petrochemical, infrastructure construction and other
application industries, has brought new opportunities for the
fastener industry.

Reflecting such global trends, a special zone on fastener
technology will make its debut at wire Southeast Asia 2017. The
Fastener Pavilion will be a dedicated showcase of the complete
upstream and downstream industry chain on fastener technology.

The exhibit profile will range from standard and non-standard
fasteners as well as fasteners’ application in various industries to
manufacturing skills and supporting facilities of fasteners.

The dynamic line-up at wire Southeast Asia will feature an
all-encompassing range of innovative machinery for wire and
cable manufacturing, processing and finishing, fastener
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ANBAO CORP.

Add: No.33 Qinhuangxi Street, Cinhuangdao, P.R.China, (66000

Tel: +86-335-3893600
Email: anbaodzanbao.net

Fax: +B6-335-3870760
Website: waw.anbao.net

16 May 2017

technology, new processes in measuring, control and test
engineering and specialist areas as well as new and upgraded
tools and auxiliary materials. A series of conferences and
seminars will complement the exhibits.

When last held in 2015, 411 exhibitors from 33 countries
showcased their products at wire and Tube Southeast Asia to
7,144 trade visitors from 56 nations. Almost 33 per cent of these
visitors came from outside Thailand, especially from Bangladesh,
India, Malaysia, Singapore, Taiwan, Indonesia, Myanmar and
Pakistan as well as visiting delegations from China, Japan, Korea
and Vietnam. The shows featured seven national pavilions and
country groups from Austria, China, Germany, Italy, Taiwan, the
UK and the USA.

Messe Diisseldorf Asia Pte Ltd - Singapore
Website: www.wire-southeastasia.com

Single brand name for exhibitions

The brand name “Join the best — worldwide” will in future include
all international events organised by Messe Disseldorf within its
wire and cable portfolio.

Trade fairs for metal production, processing and finishing, for
wires, cables and tubes, iron and steel have a long tradition in
Disseldorf, Germany. In addition to the number one trade fairs
wire and Tube in Dusseldorf, “Join the best — worldwide” unites
ten international trade fairs organised around the globe - wire
and Tube China in Shanghai, wire and Tube India in Mumbai,
wire and Tube Russia in Moscow, wire and Tube Southeast Asia
in Bangkok, as well as wire South America and TUBOTECH in Sao
Paulo, Brazil.

Messe Diisseldorf GmbH & Co KG - Germany
Website: www.messe-duesseldorf.com

www.read-eurowire.com
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The Original UPCAST"

UPCAST" is the leading supplier of upward continuous casting
technology for a wide range of non-ferrous applications.

We focus on designing, developing, supplying and servicing the UPCAST®
process so that you can focus on what is most important — your winning

Wherever. Better.

Glishal Ferrous

UPCAST OY, PORI, FINLAMD 5"'."..
www.upcast.com
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Expect a response that’s rapid. And right. MFL Group is a total systems supplier. We are the only
company in the industry with comprehensive products, research and development, and services for drawing,
and stranding/cabling, and extrusion. This power of three makes the difference across your entire process.
Whether it's an innovative production initiative or a process issue, our team has the knowledge and experience
to respond immediately. If you have an equipment problem, our remote diagnostic capabilities can diagnose
and correct it efficiently anywhere in the world, in real time. Working with the MFL Group team, you get
precisely the machine, part, or process upgrade you need, when you need it. Our after-sales department
provides services such as advanced training, preventive maintenance, spare parts, and expert refurbishing.
Call today and watch your throughput,

uptime, and profitability respond!

Best practice made perfect

mflgroup.com @ @ m ElLesmo

Corporate Hesdquaners: Maria Frigeria S.p.A.,
Viale Lombardia Snc, 23247 Molteno (LC), italy,
Fek: #39.001.5488. 100 [-muail: service@millgroup com
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Global success for BAR

BAR Products and Services Ltd -
supporting the wire, tube and rod
industry worldwide - is celebrating its
increasing global success.

Following on from its effective attendance
at the wire 2016 exhibition, securing
multiple  worldwide  contracts, Bar
Products and Services has expanded into
China, Mexico and Europe.

Six wire rope/strand compaction units plus
compaction rollers have been supplied this
year to India and Mexico, for strand sizes
from 2mm to 40mm.

A further five machines for the wire rope
industry will be shipped to China and
an additional one into Europe. Sales of
the wire strand compaction units are
supported by BAR's associate company,
which has many years’ experience and
expertise in the manufacture of wire and
wire rope.

Bar Products and Services’ impressive
wire strand compaction unit boasts a
quick roller change, rapid set up, reduced
friction and more even wire distribution.

Bar Products and Services is a major

Broad skills

Involved in the fields of tungsten
carbide tools since 1870 and machinery
for decades, French company Agir
Technologies takes advantage of its
broad skills to provide the best to
all customers. Agir is able to provide
solutions and competent advice to a
variety of requests.

The investments made in the company,
such as a wire cutting EDM with two-wire
spool of 0.03mm, a five-axle CNC machine
to cut the electrodes, and new CAD/CAM
software allow Agir to widen its range of
high precision and quality tools.

The company specialises in the
production of tungsten carbide tools
for wire and cable manufacturing and
other wire transformation, including wire
drawing dies (round, shaped, pressure),
drawing dies and plugs, cable extrusion
tools, straightening tools, wire-guides,
tools for welding rods and plated wires.
Agir is able, thanks to its software, to
calculate any drawing station for round
wire just like for any shaped wire.

The company exports its tungsten carbide
tools, machines and know-how on five
continents and to more than 60 countries.

Agir Technologies - France
Website: www.agir-technologies.com
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V¥V Wire compaction unit

supplier in the field of wire from BAR Products

compaction.

rope

Along with the supply of compaction
units and rollers to cover a range of strand
diameters from 2mm to 40mm it also
supplies numerous other high quality
tooling and offers a rapid service on a
worldwide basis.

BAR Products and Services Ltd - UK
Website:
www.barproductsandservices.com

Measurement
Full in line quality certification

Fine wire diameter measurement

Laser Diffraction Sensors: LDS

0,005 to 2mm, high accuracy
Options: Wire rotation, label printer....

Optical fiber drawing lines

Full set of high performance measurement instruments

b

‘ ' @ Ultra fast diameter measurement,

Data recording & display, quality reports...

Cables, rods, tubes

Laser Projection Sensors: LPS

Lump-neck detection, shapes check
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Thailand | www.wire-southeastasia.com

A choice trade-focused platform to present the

latest innovations, exchange first-hand knowledge

and establish global connections in navigating the

dynamic Southeast Asia markets.

12" International Wire & Cable
Trade Fair for Southeast Asia

wire

4

/]

el ]

117
J.

v
—
]

Y ey, —

20 May 2017

[E'iissl:l.dud

Asia

NEWS

Corporate

Four ships
commission cable
laying software

IN the last few months, the submarine cable industry’s
cable installation software, MakaiLlay, has been
commissioned on four cable laying vessels around the
world.

KT Submarine (KTS, Korea) recently completed a
challenging installation with one of its cable laying
vessels, Segero. It also commissioned the software on its
other vessel, the Responder, and is currently using it to
manage a cable installation in the Pacific.

“To provide more accurate cable installation services to
our client, we started using MakailLay in our most recent
cable lays, and we are impressed with its capabilities,” said
Mr Moon, engineer-in-charge, KT Submarine.

“Especially useful is the look-ahead feature that allows
us to keep the cable on the desired route and to
maintain the correct bottom slack by issuing appropriate
instructions to the cable engine and the DP operators.”

Makailay is currently being commissioned on NTT World
Engineering Marine Corporation’s (NTTWEM, Japan) newly
constructed cable laying vessel, Kizuna.

Makailay is advanced subsea cable installation software
that enables users to lay submarine cables with the highest
level of accuracy, speed, safety and reliability possible,
reducing the risk of cable failures.

The software has been rigorously tested and validated
and is used by over 80 per cent of the global fleet of
cable ships on countless commercial lays and military
installations to successfully install well over 400,000km of
cable worldwide.

Makai Ocean Engineering Inc - USA
Website: www.makai.com

Business development engineer

Doug Druce has been appointed to to Sikora’s office in
Boston, Massachusetts, USA, which opened in 2015.

The office serves customers of the wire and cable, optical
fibre, hose and tube and plastic industries with measuring,
control, inspection, analysis and sorting technologies. Mr
Druce’s role is providing sales and technical support.

Mr Druce has an educational background in mechanical
engineering from Auckland University of New Zealand. He
has many years of experience in plastic injection moulding
and extrusion.

He has been working at the Sikora International base
in Peachtree, Georgia, USA, since September 2016 and
has completed a training programme at the company’s
headquarters in Bremen, Germany, where he gained in-depth
knowledge of the variety of Sikora products.

Sikora International Corp - USA
Website: www.sikora.net
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Messe Diisseldorf organises participation of
exhibitors at Iran Wire 2017

IRAN Wire will be held in Tehran from 5%
to 8" December as the only exhibition
in Iran mapping the entire spectrum of
wires, cables, tubes, pipes, profiles and
related industries.

All international companies from the
respective industries that want to
showcase and sell their products will
find a unique platform at Iran Wire as an
attractive entry point into the emerging
Iranian market.

Around 200 exhibitors are expected
to present their innovative technical
products in the areas of wires, cables,
tubes, pipes and profiles. The four-day
trade fair is organised by the Iranian
Aria Group Conference and Exhibition
Development Company in Tehran.

Messe Dusseldorf is the exclusive
overseas associate and will be responsible
for the canvassing and handling of
international  exhibitors.  Furthermore,
Messe Disseldorf serves in a wide
range of organisational areas, including
international exhibitor registration, stand
design and a smooth on-site operation

A Tehran - host city of Iran Wire being staged in December

at the Tehran International Permanent
Fairground.

Companies from the wire and tube
industry wanting to exhibit at Iran Wire
should contact Daniel Ryfisch (+49 211

4560 7793, ryfischd@messe-duesseldorf.
de) and Cem Bagal (+49 211 4560 478,
bagcic@messe-duesseldorf.de).

Messe Diisseldorf - Germany
Website: www.iranwire.ir
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Wire rod - Ingenious solutions to fuel your success

Here's how you benefit from SMS group wire rod mills:
Cost-effective manufacturing of all dimensions and mate-
rial grades ... plus

Perfect meshing between machines, technology, electri-
cal systems, and automation processes.

Cur success formula gives you exactly what you want:
top quality combined with high productivity and cost
effectiveness.

SMS group GmbH

Ohlerkirchweg 64
41069 Manchengladbach, Germany 33017 Tarcenta (Udine), ltaly
Phone: +4% 2161 350-1724 Phone: +3% 0432799111
Fax: +49 2161 350-1753 Fax: +39 0432792058

SMS Meer S.p.A.

Via Udine, 103

barandwirerodmills@sms-group.com WWW.SMS-Eroup. com

SMS group is a global, leading partner for the metal
industry. As a family-owned business headquartered in
Germany, quality and innovation is in our DNA. We are
committed to the success of our customers and strive
to add value along the entire value chain of the global
metal industry.

SMS ® group

-
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Pioneering Zumbach - a glance back at the last

IT was in Biel (the centre of the Swiss
and  worldwide  watch industry),
Switzerland, on 1% May 1957. Bruno
Zumbach, a young electrical engineer,
not even 30, had come up with the idea
of starting his own electronics company
because he wanted to build something
independently.

Electronics were still in their infancy: relay
and vacuum tubes were still the main
elements. The transistor was something
almost unbelievable; all integrated circuits
and microprocessors, the stuff of the
future. However, economic development
in Switzerland at that time was good
and there were many thriving machine
factories in Biel.

Customised drives - the first

manufactured products

The first orders, individually or in small
quantities, were received for drive
systems in any kind of machine. They
concerned machines for watches, optics,
sterilisation and instruments of all kinds.

Probably the biggest and ‘most daring’

order at the initial stage was automating
the butter centre in Gossau near St
Gallen (Switzerland). The whole butter
production and distribution system
was automated with a completely
non-contact drive — at that time still a
brand new technology. It was the first
such drive in Switzerland.

For cost reasons, all control elements, the
so-called logic blocks, were developed
and mass-produced at the company’s
own factory. Even drives, light barriers
and other items were manufactured
in-house in Biel.

The vision of a new kind of DC motor
drive

At the time, there were many
manufacturers of cylindrical grinding
machines in Biel and Switzerland who
required  low-vibration and finely
adjustable drives. Bruno Zumbach quickly
realised that this was a major market. The
problem was that a satisfactory solution
was not possible with the thyratron
technology of the time.

Zumbach’s vision involved developing
and building a small and affordable “Ward
Leonard” drive with a monoblock inverter
and a matching DC motor and controller.
This technology was only practicable and
affordable for far higher drive outputs at
the time. The “Ward Leonard vision” would
soon become the basis of Zumbach
technology for many years.

May 2017

A pioneer of on-line measurement, Zumbach manufactures a comprehensive
range of non-contact, on-line measuring and control instruments. Its technology
is in use worldwide and this year the company celebrates its 60" anniversary.

Whether for the cable industry, plastics, rubber or steel and metal industry,
Zumbach technology is used by customers who rely on the quality and reliability

of its instruments and systems.

A The first home of the company was a small, rented studio and office in an old factory building in the centre

of Biel

The first production articles
growing success

and

The first production orders soon arrived.
The new kind of drive proved its worth
and became established. Leading
grinding machine companies such as
Tripet, Charmilles, Kellenberger, Tschudin,
Studer and others became regular
customers. As a result, hundreds if not
thousands of Zumbach drives found their
way to market; many of them are still in
operation today.

From the basics

The workforce had grown to around 20
by 1964 and new premises were required.
A small factory was built in a few months
and today (with new cladding) still forms
the heart of the company’s main building
in Orpund.

Changing times and new visions
In the early 1960s, Zumbach realised

that its business with drives could
not guarantee a viable future for the

company. The field was marked by new
technical possibilities and thus growing
numbers of competitors, who began
to force down prices and margins. The
machine tool industry would also soon
begin its process of decline.

Around 1972, a plan was developed
to produce an eccentricity tester for
electrical cables. In 1974, Zumbach was
granted a patent for the new inductive
Ex-Test 7 device, which became the first
major success in what was then the new
field of in-line measuring equipment.

The product range - and the company -
continues to grow

The optical diameter measuring devices
became Zumbach's most successful
products. The analogue Odc types were
created around 1975, and the absolute
measuring Odac® gauges from 1977.

The Odac 24 was the first gauge with
absolute measurement to be sold in large
quantities. “Odac®” became a registered
trademark; and more than 80,000 Odacs

www.read-eurowire.com
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60 years of Swiss reliability and quality...

of all types and for a huge range of
applications have been sold since then.

In 1994, Bruno Zumbach handed the
management of the group over to his
son Rainer. In the following years the
group expanded and founded further
subsidiaries, amongst others in Asia.

Besides these own Zumbach companies,
additional representatives have since
been contracted.

Consequently, one of the objectives of
Zumbach, the proximity to customers,
could be strengthened to a maximum
and local services have consistently been
expanded over the last 20 years.

Numerous market-driven and innovative
developments have been realised, eg
non-contact profile and shape measuring
systems or rotating measuring units
with the revolutionary, non-contact
transmission of both signals and energy,
as well as the use of modern technologies
(eg linear sensor technology and many
others). Thus, a further aim of the
Zumbach group could be met: always
offering the customer the best solution
with the most ideal price-performance
ratio.

It was necessary to serve all the markets
at the same time, so work began to
find representative offices for the
most important countries. Specialist
knowledge and local service are essential
for successful sales of these products, and
only very few trading companies could
offer this expertise.

As a result, sales and service offices
and later registered companies were
established from 1970 in many different
countries.

A Automated butter distribution

www.read-eurowire.com

A Zumbach Electronic AG today

The first was in the USA in 1979, followed
by the UK, Germany, France, Spain, Italy,
India, Taiwan and, in 2001, China. Over 20
sales engineers in Orpund and the foreign
companies now ensure the success of the
products on the global market.

Expansion into the plastics industry

The plastics industry is a large, growing
market. Tubes and hoses of all types
need to be tested for their diameters and
wall thicknesses, giving rise to special
devices using other technologies such
as ultrasound etc. Profiles also became
a relevant market segment and can be
measured and monitored in real-time
today with devices equipped with
light-slit method and image processing
capabilities.

Expansion into the steel industry

In the late 1980s, Zumbach also
ventured into a completely new field:
the steel industry. This concerned the
measurement of huge, red-hot steel
pipes for the oil and gas industry. They
were later joined by rods and wire rod
that must be measured at speeds of up to
400km per hour.

Although  the  established  Odac
measuring heads could be used, complex
systems for cooling and mechanical
protection needed to be developed. The
first systems were sold in Italy, France and
Spain.

These steel systems were subjected to
ongoing development and upgrades,
and today are responsible for a good
proportion of overall sales.

Produce more, better, and at lower cost

Zumbach systems, integrated into the
manufacturing process, enable customers
to increase output with lower material
costs. They also reduce downtime, allow
for safer operation of equipment and
provide for flawless quality control.

In addition, they allow for an immediate
quality improvement in cable
manufacture through tighter tolerances,
better transmission capabilities, easier

subsequent manufacture, and simple
pairing of conductors, as typical
examples.

Zumbach AG - Switzerland
Website: www.zumbach.com

May 2017


http://www.read-eurowire.com/
http://www.zumbach.com/

26

Transatlantic Cable

The air travel market

A small but strategic Chinese
investment could help American Airlines
to a lucrative trans-Pacific future

Growth in air traffic between China and the USA is likely to be
approximately zero for some time. But according to Sydney,
Australia-based Bloomberg contributor David Fickling, “wise
airline executives tend to think in decades, rather than years.”
As forecast by Boeing Co (Chicago), trans-Pacific will be almost
as large a market as north Atlantic in 2035.

There will also, by that time, be more domestic air traffic in
China than in the USA, a prospect which dominates US airline
executives’ thinking and leads them to this question: how do
you get a foot in the world’s soon-to-be-biggest aviation market
in the face of official intransigence from its government?

Mr Fickling reported that American Airlines Group thinks it has
found a way. People familiar with the matter told Bloomberg
News that the world’s biggest airline company is in talks to take
a stake of about $200 million in China Southern Airlines Co
via a private placement. (“American’s Southern Comfort in
China,’ 22" March)

Barely enough to cover the cost of a single Boeing 787, that
sum is trifling to a carrier that posted more than $40 billion in
revenue over the previous year. With China Southern worth
about $10 billion, $200 million would barely net American a two
per cent stake. It is “in the high-stakes diplomacy of international
aviation” that Bloomberg sees the logic of the purchase.

‘Virtual’ capacity/real tickets

As a loosening of visa restrictions between China and the USA
spurs travel demand, American has been trying to catch up to
Delta and Continental on trans-Pacific routes.

But airlines in both the USA and China are already stymied by
hard caps on flight frequency. There just are not enough slots
available under a 2007 air transport agreement between the two
countries to enable the companies to meet the forecast demand.

Mr Fickling bluntly stated the generally acknowledged view
that the difficulties USA carriers experience in navigating China’s
allocation system for airport slots place them at a substantial
disadvantage to their Chinese counterparts. It holds that
the frequent inability of USA carriers to obtain commercially

May 2017

viable slots in China in a timely manner deprives them of their
bilaterally conferred rights, and harms the interests of the USA
and the travelling public.

Teaming up with China Southern would be “an alternative way
to skin this cat” for American, wrote Mr Fickling. The Texas-based
airline — which has petitioned the USA Department of Transport
for extra time to start services on one of the last available routes
from Los Angeles to Beijing — cannot increase its penetration of
China by way of its own equipment.

But a code-share agreement with a Chinese carrier would allow
it to buy seats on a partner’s plane and offer “virtual” capacity
instead.

» The investment in China Southern could also be a first step
to bigger things for American. According to Bloomberg,
CEO Doug Parker thus raises the odds of getting the
Guangzhou-based carrier to join American in Oneworld, the
third-largest global airline alliance in terms of passengers.
This would mean access to “the real prize” of coordinating
code-shares, frequent-flier programmes and airport schedules.

China Southern and its Shanghai-based rival China Eastern
Airlines are both partners of Delta in the Sky Team alliance,
the world’s largest. But Delta has favoured Shanghai as
its hub for connections to the rest of China. So, noted
Mr Fickling, with its Guangzhou connection “American [is
apparently] pushing on an open door in attempting to make
itself China Southern’s new best friend.”

Bans, detentions, vetting and
restrictions on electronic devices imperil
the $250 billion USA travel industry

In a 24" March interview with Bloomberg’s Justin Bachman, the
CEO of the US Travel Association (USTA) commented that “travel
is a very fragile thing, and perception is a factor”

To Roger Dow, a former Marriott International Inc executive,
actions taken during the young presidency of Donald J Trump
have already exacerbated that fragility and altered perceptions
of America as an attractive and hospitable destination for the
visitor. (“US Travel Industry Fears a ‘Lost Decade’ Under Trump,’
27" March)

Mr Dow does not expect arrivals to decline as much as after
the terrorist attacks of 2001 in New York City - at least not yet.
For now, he does expect a dip of as much as four per cent.
“We haven't seen the big damage yet,” he told Mr Bachman.
“What we're getting is the noise level”
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Keeping that level high is what Bloomberg describes as “a steady
drumbeat of news and policy proclamations” seeming likely
to damage the $250 billion American travel industry and its
roughly 15 million USA employees. For example:

» Unpleasant initial contacts between the USA president and
leaders of Australia, Germany, Mexico and China, resulting in
negative publicity “in countries that send lots of travellers to
America”;

» Two majority-Muslim-nation travel bans, with protests
and news coverage “that made for a global public relations
disaster.” The first ban, suspended by the courts, resulted in
the detention of foreign travellers and airport chaos. The

Transatlantic cable

The popular destinations New York, Los Angeles and Miami
are especially susceptible to any declines.

According to the Washington-based US Travel Association,
during the administration of President Barack Obama
the USA saw an increase in international arrivals from
51 million in 2006 to nearly 78 million in 2015. These
statistics prompted a coda to Mr Bachman’s article: “Some
of that may be attributable to Brand USA, a marketing
organisation formed by Obama’s Commerce Department to
help sell America as an international travel destination.”

second, somewhat altered, ban was frozen before it could
take effect;

Notes on steel

» An airline cabin restriction on electronic devices for people
flying from airports in eight nations;

» Following a 6" March order from the White House to
enhance visa screening, the announcement of a State
Department policy mandating extra vetting of visa
applicants in nations that review US-bound travellers. Noted
Mr Bachman, “This includes inspection of social media
accounts for some!”

The new policy covers nations — among them Brazil, Mexico, | >

China, Argentina, Colombia and South Africa — that generate
substantial business and tourist traffic. The USTA estimates that
15 million travellers a year will be affected.

» Market strategy firm Tourism Economics LLC, a unit of
Britain’s Oxford Economics, told Bloomberg that Mr Trump’s
rhetoric and unpopularity abroad will likely reduce visitor
arrivals in the USA by 4.3 million this year.

Nucor Corp (Charlotte, North Carolina), announced on 22
March that it will be investing $85 million to upgrade the
rolling mill at its steel bar mill in Marion, Ohio. Nucor Steel
Marion Inc is Ohio’s largest producer of rebar and signpost,
capable of producing over 400,000 tons annually. The mill
recently marked its 100" year of steelmaking.

As reported on 27" March on manufacturing.net by Michael
Luciano, Arkansas-based Big River Steel announced its
collaboration with the artificial intelligence company
Noodle.ai on what they believe will be the first “smart” steel
mill in the United States.

Big River and its San Francisco-based partner define a
smart factory as one in which Al and Internet of Things
(IoT) connectivity play an integral role in the majority
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of operations. The concept will be demonstrated at the
projected $1.3 billion, 1300-acre steel mill in Osceola,
Arkansas.

Dave Stickler, CEO of Big River Steel, seemed to acknowledge
that scrap metal recycling and steel production at a smart
facility will involve a learning curve.

The mill is analogous to a driverless car, he told Mr Luciano:
“The first day, the car doesn’t know how to drive itself; but
the more it drives, the more it learns. The Al algorithms
will allow the mill to react to production challenges
automatically.”

For his part, Stephen Pratt, Noodle.ai's CEO, expressed
confidence that his company’s platform - the BEAST - will
be able to leverage Big River’s “rich trove of sensor data” to
effect improvements in such areas as maintenance planning,
production line scheduling, logistics operations and
environmental protection.

» Acting on a petition from Globe Specialty Metals (Miami,
Florida), the US Department of Commerce on 29" March
initiated investigations into certain silicon metal imports. The
subsidiary of London-based Ferroglobe alleged that unfairly
subsidised silicon, a deoxidiser in steelmaking, was being
dumped in the USA market.

Commerce initiated anti-dumping duty investigations on
silicon from Australia, Brazil and Norway; and countervailing
duty investigations on silicon from Australia, Brazil and
Kazakhstan.

The alleged dumping margins for Australia range from 28.58
per cent to 52.81 per cent; for Brazil, from 15.41 per cent to
134.92 per cent; and for Norway, from 32.25 per cent to 45.66
per cent.

In Platts, Sarah Baltic Hilliar reported that the scope of the
investigation covers all forms and sizes of silicon metal,
including silicon powder.

According to Commerce, 2016 imports into the USA of
silicon metal from Australia, Brazil, Kazakhstan and Norway
had an estimated value of $33.9 million, $60 million, $17.5
million and $26.1 million, respectively.

At the Geneva Motor Show

Daimler’s Dieter Zetsche shared his views on auto markets,
import barriers, and the future of the internal combustion
engine.

The 2006 “Ask Dr Z" ad campaign for Chrysler cars left Americans
with the indelible impression of Dieter Zetsche as a natural
comedian. But the chairman of the board of directors of
Germany’s Daimler AG and head of Mercedes-Benz Cars, whose
term was recently extended to 2019, is better known as a
perceptive commentator on the global automotive industry.

During the 2017 Geneva Motor Show, held 9 to 19" March,
Mr Zetsche participated in a wide-ranging roundtable with
American journalists. Here, paraphrased and much condensed,
are highlights from associate editor Christian Seabaugh’s report
on the interview in Motor Trend (“Mercedes-Benz's Zetsche in
Geneva,” 17" March):

Motor Trend: There’s some talk in Washington, DC about reducing
carbon dioxide (CO,) and fuel economy requirements for auto
manufacturers. Would Daimler welcome that?
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Mr Zetsche: | don't think it would be a different world for us if
that were to happen. I'm watching what the final outcome will
be.

MT: Could we ever reach the point of having completely
different Mercedes products for the US market and the rest of
the globe?

Z: Today there are two sources for regulation in the USA,
(California Air Resources Board [CARB] states and non-CARB
states), and they affect our sales about 50/50 volume-wise. But
we do not plan to have different vehicles in the States versus
globally.

Electric mobility is a development we will drive forward because
we're convinced that it's what the future will ask from us,
independent of government regulation at this point in time.

MT: Are you concerned about trade issues in the USA such as a
rise in taxes, tariffs or import barriers?

Z: In general terms, we are certainly convinced that free trade is
something positive and creates wealth around the globe for all
participants. Wherever in the world we are, we have to accept
that governments define regulation, and we adjust accordingly.
We have a strong position in the USA with 22,000 people
working there, at multiple locations. So I'm relatively relaxed on
that issue as long as | don’t get worse news.

MT: Do you see Mercedes expanding its manufacturing footprint
in the USA?

Z: We do that all the time. Right now, we are developing a
manufacturing site for vans in the USA. We are always investing
in Alabama, for new products, for new capacity. There’s nothing
reactive to a new situation there but rather an ongoing process.

MT: How much life does the internal combustion engine have
left in it? What's the situation for diesel globally?

Z: The progress in combustion engines is amazing. Emissions
reductions are continuing, and in that area the difference
between a modern diesel and a gas engine is very small.

In the USA, diesel has never played a significant role in
passenger cars and light trucks. In Europe, contrariwise, it
provides us, not just as companies but as a society, with an
opportunity for 15 to 20 per cent lower CO, versus gas, and more
and more without a downside thanks to the modern emission
systems of diesel engines.

We do believe that a modern diesel is a good thing. We therefore
will continue to invest in diesel. In the case of heavy-duty trucks,
it seems unlikely that they will be driven by energy stored
in batteries in the foreseeable future. Gas might provide an
alternative, but it will power a combustion engine.

| think that combustion engines still have a pretty long life
ahead, and will figure importantly in the very diverse world of
30, 40 or 50 years from now.

MT: The USA has seen two years of record traffic fatalities. Is
that something that you take into account as you're developing
autonomous cars?

Z: We have had two overriding visions for almost decades. One
is emissions-free driving, and we are getting closer to that one.
The other one is accident-free driving. We are definitely getting
closer to that, too. The benefits of passive systems, which do
not prevent accidents from happening but reduce impact, are
now far exceeded by the benefits of active safety technology,
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and these assistance systems are key to achieving our goal.
We do believe that accident-free driving is a realistic vision. And
that is why we're very supportive of perfecting these assistance
systems, which ultimately will lead to Stage 5 autonomous
driving as well.

| would say that, by the beginning of the next decade, it [will
become] more and more difficult to have an accident with a
Mercedes.

» As defined in Wired (26" August, 2016), a Stage 5 car can
handle all driving tasks and go anywhere: “No human, no
steering wheel, no pedals. Climb in, tell it where you want to
go (if it doesn’t already know from reading your calendar),
and get back to looking at your phone.”

Energy

One of the greatest potential sources of
renewable energy, the Sun, inspires an
electrically powered German rival

“Our parent star is a very finicky worker. It refuses to work at
night, dislikes cloudy days, doesn’t do as well at higher latitudes,
and in some parts of the world it disappears entirely for months
atatime’”

Writing from Monroe, Washington, in New Atlas, David Szondy
reviewed the public debut of the brainchild of scientists and
engineers at the German Space Center (DLR) who, needing a

Transatlantic cable

more reliable and controllable Sun for laboratory work, built
one of their own. Their three-storey “Synlight” in Jilich, North
Rhine-Westphalia, will support such research projects as the
development of processes for producing hydrogen fuel from

sunlight. (“World’s Largest Artificial Sun Rises in Germany,
23" March)

Essentially a sunlamp powered by electricity, the huge device
works like a backwards parabolic reflector. As explained by
Mr Szondy, where a more conventional spotlamp uses a single
powerful light source focused by reflection from a parabolic
mirror, Synlight is itself a giant parabola made up of 149 xenon
short-arc lamps.

These can be adjusted to focus on a single spot measuring 8
inches square and exposed to solar radiant power of disparate
strengths.

At maximum setting, the device reportedly can deliver 320
kilowatts (kW), or 10,000 times the normal solar radiation
experienced on Earth’s surface, and temperatures up to 3,000°C
(5,4000F).

According to DLR, these extremely high temperatures are
necessary to carry out research on processes that use the Sun to
produce solar fuels.

As noted in New Atlas, although hydrogen is seen by some as
the “green” fuel of the future because it leaves behind only water
when it burns, producing it requires large amounts of energy —
usually from the burning of fossil fuels. Synlight may provide the
solution. In addition to solar-generated hydrogen, DLR envisions
it proving useful in the study of how materials age under
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» The artificial Sun at Julich cost a total of $3.77 million,
most of which was provided by the state of North
Rhine-Westphalia. Germany’s Federal Ministry for Economic
Affairs and Energy (BMWi) contributed $1.2 million.

World economics

Stronger performances from key
economies bode well for global trade flows,
but protectionism is a looming threat

Based in Barcelona, Spain, FocusEconomics provides analysis and
forecasts for 127 countries as well as price forecasts for 33 key
commodities. Its monthly Consensus Forecast Report for Major
Economies, informed by a global network of analysts, contains
macroeconomic projections developed from over 250 sources.

The 1 March edition, written by senior economist Angela
Bouzanis, presented data for first-quarter (Q1) 2017 indicating
that “faster global growth could be here to stay” The most recent
Consensus showed an upward revision to growth prospects for
major economies such as the Eurozone and the United Kingdom.
But it also took note of a gathering threat to that momentum: a
rise in the protectionist sentiment rippling through the global
economy.

Here, condensed and edited, are Ms Bouzanis's appraisals of
significant economic areas:

UNITED STATES: Upbeat economic data continues to emerge
from the USA economy despite a turbulent political atmosphere.
After gross domestic product (GDP) growth slipped in the final
quarter of last year, leading indicators suggest a firming-up in
Q1 2017. In January, employers added jobs at the quickest pace
in four months and the manufacturing index of the Institute for
Supply Management (ISM) rose to an over-two-year high.

Solid consumer spending and stronger energy-related
investments should drive an acceleration in growth this year.
The FocusEconomics panel sees US GDP expanding 2.3 per cent,
topping its 1.6 per cent for 2016. For 2018, the panel sees growth
picking up slightly to 2.4 per cent.

EUROZONE: Recovery in the Euro area remains on
track, building on the healthy economy of Q4 2016. The
unemployment rate fell to a multi-year low in December and
economic sentiment held fast at a high level into the New Year.
The manufacturing purchasing managers index (PMI) hit a
70-month high in February and the respondents’ confidence
was high. This positive economic data is lifting the Eurozone’s
outlook for 2017. An improving labour market and a stronger
global economy are seen fuelling a healthy 1.6 per cent
expansion this year, up from the Consensus February forecast.
For 2018, growth is expected to be broadly steady at 1.5 per cent.

UNITED KINGDOM: The economy of the UK started the yearon a
positive note and continues to confound the pessimists, with the
manufacturing sector expanding strongly in January. This came
on the back of revised GDP figures for Q4 2016 which showed
better growth than previously forecast. Exports also rose sharply,
likely due in part to a weaker pound sterling.

On the political front, the government’s Brexit Bill passed the
House of Commons intact, after an overwhelming majority of
MPs backed the bill and all amendments were defeated. At press
time it was being debated in the House of Lords. Consensus
forecasts 1.4 per cent growth this year, up 0.2 percentage
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points from its February forecast. For 2018, growth in the UK is
projected to dip only very slightly.

JAPAN: USA President Donald J Trump's anti-trade
policies threaten Japan's nascent recovery as - despite an
unemployment rate at multi-year lows - timid gains in wage
growth continue to weigh on economic activity. Even so,
the Japanese economy managed to expand for the fourth
consecutive quarter in Q4 2016 as a weak yen and strong
global demand propelled export growth. But Japan is walking a
tightrope in terms of its economic recovery, with protectionism
shadowing its economic outlook. Consensus analysts in March
saw the Japanese economy growing one per cent this year,
unchanged from their February projection. For 2018, they see
growth at 0.8 per cent.

» Addressing the protectionist threat to the broad rebound
in global trade flows, Ms Bouzanis called attention to a
border adjustment tax (BAT) being hotly debated in the
USA, the world’s largest economy and the current epicentre
of protectionist sentiment. This measure, a favourite of
President Trump, would tax all imports into the USA, the
aim being to generate enough revenue to offset a large
corporate tax cut. The plan has been criticised by analysts
and would likely negatively impact key trading partners
such as China and Germany, which might take retaliatory
action. Mr Trump's setback with the American Health Care
Act has clouded his prospects for achieving the BAT. But
his protectionist stance - along with his disregard for
international organisations such as the WTO (World Trade
Organization) — could, in the extreme scenario, spark a global
trade war.

Dorothy Fabian - USA Editor
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A The new NX-500F on display at an exhibition

Technology

New NX-500F for
spring machinery

THE future in spring manufacturing
is here with the new NX-500F spring
machine from AIM, an exciting new
product created to solve difficult
manufacturing challenges in larger size
springs.

AIM Inc, an active machinery exporter
via its two facilities in North America
and Europe, is proud to announce
its partnership with Plusprings Co, a
Taiwan-based manufacturer.

AIM product offerings will include new
spring machines, complementing its
existing lines and extending the solutions
available under one roof.

www.read-eurowire.com

The new spring machines are
manufactured with top shelf components
at the Plusprings facility with the
cooperation of AIM experts, in most cases,
common with the existing AIM machine
components.

AIM will be stocking replacement parts
and providing prompt support to all of its
customers’ needs from its North America
and Europe facilities.

The new spring machines have nine to
25 axes and are capable of using spring
wire from 0.5mm to 5mm, with higher
capacities coming soon. Options include
a servo cutter, double spinner, servo

stamping, external feeding device and
Easydur Camera inspection system (max
14 axis feedback at the same time), can
be customised depending on customer
requirements.

AIM has headquarters in the USA with a
second location in Europe.

Committed to innovation, quality
and rapid response tech support, it
manufactures a broad line of wire
bending machines, from below Tmm to
over 25mm wire diameters.

AIM Inc - USA
Website: www.aimmachines.com
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Technology

AEIl Machines - synonymous
with rigid stranders

S = e
A Rigid stranding machine from AEl Machines

AEl Machines was established in 1971 by Mr L S Jain, chairman, and has been
manufacturing various types of rotating cable machines for the stranding, screening,
armouring and laying-up of power cables and overhead conductors since its inception.

Over the years the company has become totally focused on the development and
perfection of each aspect of the rigid strander, producing machines that epitomise the
process of cable making and uplift the productivity benchmarks and working standards
in the cable factory.

AEl's strength lies in the total understanding of customer requirements and offering
suitable products ranging from the largest stranders (128 bobbins rigid stranding
machine for 500kV cables) to the highest productivity ones.

These machines are suitable for the production of up to 127 wires stranded conductor
(70mm? to 3,000mm? in round/Milliken construction) for low, medium and extra high
voltage (EHV) power cables:

« Highly compacted round conductor (by dies/rolls)

« Pre-spiralled/straight sector/Milliken conductor

+ ACSR/AAAC/AAC overhead conductor

+ Pre-shaped wire (TW) and HTLS overhead conductor
« Laying-up of control cables

- Copper screening of power cables

« Steel wire/strip armouring

AEl Machines undergoes continuous evaluation resulting in machines that are powerful
and updated with the latest technological features such as higher speeds, fully
automatic floor/trolley loading devices, electronic shaft synchronisation (including
during power failure), individual wire break detectors, auto regulated pneumatic
bobbin brakes, motorised pintles and remote diagnostics over telecom link.

Moreover, AEl's use of perfectly balanced fork type cage rotor construction ensures energy
efficiency. The company states that users of AEI Machines can expect smart machines that
require minimal maintenance and deliver decades of trouble-free operation.

“As the market for quality cables has grown, so too has the demand for high
performance machines,” said Alok Jain, director.

“Our main focus has been the development of rigid stranders incorporating the
latest technologies to overcome manufacturing challenges and improving process
efficiencies. Our approach has been fruitful given the reputation and the demand we
enjoy today from cable manufacturers all over the world.”

Associated Engineers and Industrials Ltd - India
Website: www.aeimachines.com

www.read-eurowire.com
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Technology

The benefits of vibration on drawing dies

THE traditional method of drawing wires
and tubes can be quite restrictive due to
the friction created at the point of draw.
Ultraswage International has developed
technology that uses a computerised
vibration management system to vibrate
the drawing die.

The resulting virtual elimination of
friction against the die leads to a range
of production and product benefits over
current drawing methods.

Greater reductions per pass: Without
friction, the strain on the tag is reduced,
allowing greater reduction per pass. In
general, the softer the material, the larger
the ratio between force used traditionally
to overcome friction and that used to
deform the material through the die.
Often this can be achieved in one pass
rather than the traditional two.

Improved surface finish: The resulting
surface finish is excellent.

Improved lubrication: There is a wider
choice of lubricants, which can mean a
cleaner product and in some cases avoid
the need for cleaning after annealing.

Simple die changes: Dies simply screw
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into the base of the transducer unit
making for uncomplicated changes.

Greatly enhanced die life: Due to the
virtual elimination of friction the life of
the die is massively increased.

Energy savings: The elimination of friction
in the die saves more power than is used
by the ultrasonic equipment. The reduced
capstan power consumption gives the
financial benefit of reduced energy costs
and often the productivity benefit of
increased draw speeds.

Reduced stock inventory: The greater
reductions per pass possible by using
ultrasonic technology can lead to fewer
stock sizes having to be kept, reducing
stock and therefore cost.

Operator control: Though advanced
technology, it has been designed to make
for uncomplicated control and does not
need extra operator involvement.

Increased output: In cases where older
machinery is not producing efficiently,
output can be increased where the force
needed to draw traditionally is reduced
when using ultrasonics.

The Ultraswage 2000 Power Source
is stand-alone while the transducer/
die assembly replaces the existing die,
usually by fitting a simple, custom-made
mounting frame. The system can accept
both wet and dry lubricants, enabling
a wider choice of lubricant to be
considered. The drawing die is a standard
tungsten carbide die inserted into a ring
of stainless steel. This enables the die to

A Transducer/die assembly fitted to a Schumag
drawing machine

vibrate because tungsten alone is a very
difficult metal to vibrate.

The Ultraswage 2000 system allows for
the drawing of rounds to shapes and is
suitable for both ferrous and non-ferrous
metals. As a unit it is also versatile in the
sense that it can be retro-fitted to existing
drawing equipment, can be designed into
new equipment and can, with the addition
of pay-off and take-up reels, capstan, etc,
form a dedicated drawing line.

Ultraswage International Ltd - UK
Website: www.ultraswage-int.co.uk

Rod rust removal - dry, green and clean

Wire rod rust is no longer an alarming
phenomenon, since the introduction of
the Smooth-Brush (SB) wire rod green and
dry cleaning system.

Installed in-line after a simple rod reverse
bending descaler, the SB system removes
excess rod scale and rust, converting
over 95 per cent of rod scale into useful
micro-abrading pads, providing efficiency
and simplicity in rod dry cleaning
applications, H/C and L/C, including 0.98
per cent C.

Continuously liberated rod scale provides,
in-line, a reactive about 5-micron size
texture enabling powder lubricant to be
chemically and mechanically interlocked
to the rod surface, forming a hard and
consistent anti-wear and anti-friction
conversion coating that is found to
perform comparably to or better than zinc
phosphate.

This achieves in-line direct drawing from
mechanically descaled uncoated bare
rod, at virtually zero energy consumption
and zero maintenance cost, in a totally
green and dry application.

The SB rod cleaning is used in the most
demanding wire drawing applications,
including spring wire, plating wire,
galvanised wire, PC strand wire, Al clad
wire, cold-heading wire, CO, welding
wire, etc.

The SB dry cleaning system replaces

the most costly operations in wire
rod cleaning processes (including
acid and other aggressive wet

chemicals), generating substantial cost
savings, environmental benefits and
improvement of productivity.

Decalub - France
Website: www.decalub.com
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New for Rosendahl

EXTRUSION technology is not only the
line’s core, but Rosendahl’s business core,
as well.

This is where the company does most of
its R&D activities and where it gets the
results for its customers. Now it is not
only cables that Rosendahl extrudes.
The Austrian cable machine maker has
extended its know-how for steel rope
extrusion.

Such jacketed steel ropes are commonly
applied for stay cables or mono-strands.
Stay cables are primarily used for
cable-stayed bridges. Unbounded
mono-strands are used in  civil
engineering in pre-stressed concrete
structures (PT systems).

Often, several single cables (mono-strand)
are combined into a bundle (multi-
strand), as well. A single strand
usually has a diameter of %" to 1/
Other dimensions are also available.

A Rosendahl’s helical tape applicator Rota 500

Rosendahl’s new solution for helical taping
works at high speeds — both inline and
offline.

Cable production at high speeds with long
production lengths has become a common
requirement for manufacturers. Not only
does it support continuous production, but
it also raises the return on investment.

For those cables that require helical taping,
Rosendahl has introduced the Rota 500
helical tape applicator. It is designed for
polymer tape materials and supports
high-speed taping of up to 1,000rpm.
Products from 20 to 60mm in diameter can
be taped on the Rota 500.

It is a concentric tape applicator that is

www.read-eurowire.com

High-speed taping at 1,000rpm

Before jacketing, these strands are
coated with a special anti-corrosion
material. Rosendahl applies a permanent
elastic corrosion protection, grease
or wax, to those strands. This coating
provides corrosion protection and length
watertightness, and it reduces internal
friction.

The tricky part is to coat the individual
steel wires with grease or wax. Specifically
for this type of rope preservation,
Rosendahl has developed new rope
conservation machine which is used
immediately prior to the application of
the PE jacket.

The company has introduced a new
on-line monitoring system for the grease/
wax coating application. This ensures
high quality and performance control
during the entire conservation process.

RosendahIlNextrom - Austria
Website: www.rosendahlnextrom.com

used for both inline and offline solutions.
Very long tape lengths can be applied
by using large tape spool sizes (500mm
in diameter and 500mm in length) on a
carton core.

Different cable applications require
different  taping  materials.  Some
examples are as a separator material
between the cable core and the jacket, or
a water swellable tape or powder taping,
etc.

The Rota 500 not only provides for
flexibility, but also for a high degree of
productivity.

RosendahINextrom - Austria
Website: www.rosendahlnextrom.com
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New lightweight line of fibre optic reels

HANNAY Reels recently introduced a
new package of specialised fibre optic
reels to address the unique needs of the
communications industry.

The reel packages are designed
specifically for use with tactical and
hybrid fibre optic cable types, including
Broadcast SMPTE, TAC and/or optical CON.
A lightweight metal construction includes
external and/or internal drum storage
with a protective grommet for easy access
to cable, while also providing protection
from dirt and debris.

Featuring a non-reflective black matte
finish to resist harsh outdoor elements,
the new Series AVF-14 and AVF-18
are well-suited for live events, mobile
broadcast units, mining operations, and
military communication.

A The AVF-14 series from Hannay Reels

High voltage measuring

Haefely Hipotronics, a developer and
provider of high voltage test systems
and measuring devices, has launched the
new high precision tan &6/power factor
measuring instrument 2823-REF.

The 2823 is, claims the company, the
highest precision tan &/power factor
measuring instrument on the market. It
uniquely combines more than 50 years
of experience in high voltage testing
together with the latest technology.

The IP50 protection and the electrically
decoupled communications hardware
increase operator safety as no electrical
signal is transmitted to the laboratory
control room.

Haefely Hipotronics Inc - USA
Website: www.haefely-hipotronics.com

www.read-eurowire.com

The new package includes:

Series AVF-14: A lightweight aluminium
reel under ten pounds designed for easy
transport and handling.

Featuring a modular frame style, the
handle and leg can be easily replaced in
the event of damage. Reel capacity ranges
from 350 feet of SMPTE cable up to 3,500
feet of fibre optic cable.

Series AVF-18: A durable aluminium/

steel reel weighing less than 25 pounds.
Featuring a unique frame style, the reel
allows multiple reels to be stacked on top
of it for space saving.

A strong 4" optional caster enables easy
transport with large capacities of camera
cable. Reel capacity ranges from 1,000
feet of SMPTE cable up to 9,250 feet of
fibre optic cable.

Hannay Reels - USA
Website: www.hannay.com
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A leading polymer compound manufacturer in India with a global focus,

providing solutions to all your needs.

PRODUCT RANGE FOR CABLES
PVC Compounds
ﬁF FR Eompound;s
Sioplas Compounds Iéﬁ KV)

XLPE Compounds (36 KV)

Semi Conducting Compounds (36 KV)

PE Insulation & Jacketing Compounds

Manufacturing

India: Daman, Kolkata, Silvassa, Surangi

Kkalpana Industries (India) Limited

Head Office:
2B, Pretoria Street, Kolkata - 700 071

HV - XLPE
TR - XLPE

Kkalpana Products are

RoHS & Reach Compliant /_\
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Warehouse
Istanbul & Sao Paulo
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www.kkalpanagroup.co

Tel: +91-33-22823744 [ 45 / 8818, Fax: +91-33-22823739, Email: kolkata@kkalpana.co.in

Sales & Marketing Office:

106, Laxmi Plaza, Laxmi Industrial Estate, New Link Road, Andheri (W], Mumbai - 400 053
Tel: +91-22-67021470 f 71 / 72, Fax: +#91-22-67021473, E-Mail: mumbai@kkalpana.co.in

Energising Lives Through Speciality Compounds
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Inspection and analysis of plastic pellets

THE purity of the material is an important criterion in plastic
production and processing. Sikora’s programme of innovative
inspection, analysis and sorting devices inspects raw plastic
material and detects impurities inside the pellets as well as on
their surface.

The Sikora Purity Scanner for the on-line inspection and
sorting of plastic pellets has been successfully integrated into
production lines worldwide.

Plastic manufacturers, processors and end users use this
innovative device that uniquely combines X-ray and optical
technologies to check their plastic material on-line for
contamination. Contaminated material is automatically sorted
out.

In the segment of cable production, specifically those companies
producing medium, high and extra-high voltage cables as well as
subsea cables are focusing on this technology.

For smaller throughputs as well as production lines where
sample testing is sufficient, or for the control of incoming goods,
Sikora developed the purity concept systems.

The analysis devices offer an inspection by X-ray technology (X),
optics (V) or infrared technology (IR). They detect contamination
in pellets, flakes and films/tapes.

The Purity Concept X inspects up to 3,000 pellets (200ml) that
are placed on a tray. Within seconds, these pellets are inspected
for contamination.

Subsequently, contaminated pellets are optically highlighted,
which makes the extraction of the individual contamination
significantly easier.

Sikora recommends the combination of the Purity Scanner and
Purity Concept X for a comprehensive process optimisation.

After the Purity Scanner has successfully detected and sorted

A Purity Concept X with tray from Sikora

contaminated pellets, these pellets are then again checked and
optically marked by the Purity Concept X. This interaction of
on-line and off-line inspection and analysis enables the absolute
control of the material purity as well as knowledge to prevent
future contamination.

Sikora AG - Germany
Website: www.sikora.net

) Uhing Rolling Ring Principle 4.0

Invented in 1952.
Fit for the future.
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i The “Bullet I1”
join the best: extrusion head from

worldwide Guill

] . A The Bullet Il, showing the absence of hardware, ie nuts and bolts, so
disassembly, cleaning and restart are made easier

GUILL Tool introduced The Bullet® in 2015, a new extrusion
head with fixed centre design, multi-port spiral flow design
and gum space adjustment, plus the added feature of no
fastening hardware, so cleaning and restart are easier and
faster than any conventional head on the market currently,
according to company sources. The company has announced
the next generation of this unique and patented tool, the
Bullet II.

The Bullet Il allows quick tooling changes, as the tips remove
from the back and the die removes from the front of the unit.
The absence of fastening hardware eliminates leaking, as
does the taper body and deflector design pioneered by Guill.
Additionally, the new patent pending CAM Lock® deflector
retaining system offers these additional benefits to extruders
and machine builders:

« It only takes a half turn of the Cam Lock® to remove and
install the deflector and tip

+  No fastening hardware required

«  Fast tool changes, threaded retaining ring for the die and
threaded tip retainer

- Dies are removed from the front and tips from the rear

«  Tooling retainers also provide gum space adjustment

+ Hassle-free air/vacuum connections

- Simplified cleaning

+  Reduces downtime and lowers operating costs

High- and low-volume applications are suitable for this head
and are accommodated with the simple, easy changing
of just one component. A family of crosshead designs is
available and users can specify the “calibre”, ie the maximum
die ID.

A vacuum chamber and kit for assembly and disassembly
are included with the unit. Optional keyed tooling capability
offers machine designers and end users quick orientation,
so the overall unit design enables faster disassembly, proper
cleaning and restart, allowing the line to become more
profitable, more quickly.

Messe
Diisseldorf Guill Tool and Engineering - USA

Website: www.guill.com
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Compounds, masterbatches & additives

Low-smoke HFFR wire and cable compounds
get halogen-free assessment from UL

UL has recognised seven Halguard®
low-smoke, halogen-free flame retardant
(LS-HFFR) compounds for wire and cable
as “halogen-free” in accordance with a
new assessment programme, it has been
announced by the vinyl division of Teknor
Apex.

Also listed as in compliance are 14
halogen-free colour concentrates from the
company'’s colour division.

Inaugurated last year, the UL programme
certifies cable components as halogen-free
in accordance with combustion tests to
determine acid gas content, acidity and
conductivity. Compliance is listed in UL
AATJ2.

The seven Halguard LS-HFFR products

listed include:

- Five high-performance 58000-58300
Series compounds. Halguard LS-HFFR

compounds in these series exhibit @ 4 capjewith an HFFR jacket

higher level of flame retardance than

other high-performance HFFR materials without compromising physical or electrical properties. They are recommended for data
centre cables, control cables, energy cables, and other demanding applications where low smoke generation and minimal flame

spread are key. The grades certified as halogen-free by UL
include Halguard 58100, 58205, 58210, 58215 and 58350.
The last two exhibit low post-extrusion shrinkage for fibre
optic applications.

« Two low-cost 58600 Series compounds. Designed
for general-purpose jacketing applications, Halguard
LS-HFFR compounds in this series are more economical
than premium compounds while incurring little
compromise in performance properties. The series
includes grades with enhanced flame retardance as
well as lower post-extrusion shrinkage. Halguard 58600
Series compounds are suitable for cables used in subway,
mass transit, cell tower, data centre and infrastructure
applications, as well as internal wiring in electrical
and electronic equipment. The grades certified as
halogen-free by UL include Halguard 58600 and 58610.

The UL certification for Teknor Color applies to 14
concentrates supplied in pellet form, using ethylene-vinyl
acetate (EVA) and polyethylene (PE) polymers as carrier
resins. These new concentrates can be used with the EVA
or polyolefin-based halogen-free flame retardant (HFFR)
compounds currently available.

“The Halguard LS-HFFR product line addresses a wide range
of application requirements, including physical properties,
flexibility, processability, flame retardance, post-extrusion
shrinkage and cost," said Mike Patel, director of marketing and
business development for the vinyl division.

“The addition of halogen-free assessments by UL further
expands options for customers and is particularly
advantageous for those seeking to supply installations in
confined spaces or public infrastructure such as mass transit.”

Teknor Apex - USA
Website: www.teknorapex.com

www.read-eurowire.com
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Compounds, masterbatches & additives

New masterbatch from Dow Corning

Dow Corning has launched Dow Corning” MB25-502
Masterbatch, an advanced new silicone technology specifically
designed to optimise processability of highly mineral-filled
polyethylene (PE) compounds for wire and cable applications.

This new masterbatch is claimed to be the first in the industry
to combine best-in-class processing with an affordable cost.
By reducing screw torque, die build-up and die pressure, the
material can improve extrusion throughput by up to 110 per
cent compared to PE compounds without a processing additive.

“The wire and cable industry is moving toward the use of
halogen-free flame retardants, but these mineral additives can

p Thenew Dow
Corning” MB25-502
Masterbatch

cause major processing issues due to the high loadings that are
required for effectiveness,” said Christophe Paulo, global segment
leader, plastics and composites for Dow Corning.

“Until now, customers were forced to choose between
expensive, over-engineered additives with higher performance,
or low-cost but underperforming products. New Dow Corning
MB25-502 Masterbatch enables wire and cable customers to
maximise productivity without paying a premium for unneeded
functionality.”

Dow Corning MB25-502 Masterbatch raises throughput of PE
compounds with high mineral loadings (up to 70 per cent by
weight) by reducing screw torque by as much as 30 per cent.
Lower torque, in turn, accelerates production and cuts energy
costs. This silicone masterbatch also avoids die build-up and die

pressure that require frequent interruptions for cleaning.

By narrowly targeting processability issues instead of including
extra functionality, the new masterbatch achieves outstanding
results at a competitive price. Adding to its cost-effectiveness,
the Dow Corning product is highly efficient at lower loadings (0.5
to one per cent) than competitive silicone-based additives.

Dow Corning MB25-502 Masterbatch is compatible with
low-density PE (LDPE), linear low-density PE (LLDPE) and
cross-linked PE (XLPE). It is supplied globally as free-flowing
pellets.

Dow Corning - USA Website: www.dowcorning.com

New engineer role at
Cable Components

Cable Components Group (CCG) has appointed Lyle Topa to the position of polymer
compounding engineer.

ALUMINIUM ALLOY WIRES

Diameter Range: 0,12 - 8.00mm

. ALU -ALLOY TIG WELDING

. ELECTRICAL & TELE -
COMMUNICATION CAELES

. COAXIAL CABLES

. MOSQUITO NETS

In his new position, he will be an integral part of a product development team for
new compounds for wire and cable insulation, jacketing, cable fillers, fibre-optic
blown tubing and non-wovens. Compounds will be developed from polyolefins,
fluoropolymers and engineered resins, with the addition of fire retardants, nano
particles, foaming agents and other value-adding ingredients. GRADES AVAILABLE:
Mr Topa joined CCG after graduating last spring from the University of Rhode
Island with a bachelor’s degree in mechanical engineering. Since then, he has been
participating in a six-month training programme in compound engineering at CCG.

5019 SI]SI.P|:'1{I:'~.'-1 5Ib51’1§5|54 5356(5754

“Working closely with the manufacturer, Lyle has played an integral role in
commissioning and troubleshooting our new compounding equipment,” president
Charles Glew said. “In addition, he has already assisted in developing compounding
processes that will create the foundation for future business at CCG.”

Mr Topa has developed compounding work instructions (CWIs) that are helping to
advance CCG's compounding operation into the production stage. Last year, CCG
invested $3m to develop two Buss Kneader lines that provide the ability to compound
materials at below-standard temperatures, enabling foaming agents and high levels of
flame retardants to be incorporated into products without degradation. CCG also has
a high-temperature, twin-screw line that serves as a workhorse for compounding its
flagship FluoroFoam® product.

ISINOX METALTEC PVT. LTD.

Tronica City, Ghaziabad (U.E) INDIA
Mohile No:- 8811078882
Email- salesiwisinoxalloys.in
www.isinoxalloys.in

With its compounding lines ready to operate, CCG has begun adding staff with
compounding expertise and marketing its expanded capabilities.

Cable Components Group - USA
Website: www.cablecomponents.com
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Technical article

Inspection and analysis of

XLPE and HPTE material at
medium- and high-voltage
cable production

By Harry Prunk, Sikora AG, Bremen, Germany

Abstract

Plastics that are used for the insulation of
medium- high- and extra-high- voltage
cables have to comply with the highest
purity standards.

Most commonly XLPE (cross-linkable
polyethylene) material is used for the
insulation of cable. For cross-linking of the
XLPE the cable passes through a CV tube
(continuous vulcanisation tube) where it
is exposed to high temperatures for the
cross-linking.

Typically at the manufacturing of these
types of cables the CV tube is filled with
nitrogen and operated at a pressure of
10 bars. Before the cable can be further
processed, such as the application of
a screen as well as the outer sheaths,
a degassing is necessary, which may take
up to ten days. Commonly, the line is built
as a CCV or VCV line (Catenary Continuous
Vulcanisation or Vertical Continuous
Vulcanisation).

The technology is well proven as it has
been used for decades, but it involves high
costs for the building and the production
line. In addition, there is another method
on the advance where high performance
thermoplastic elastomer (HPTE), based
on polypropylene, is used as insulation
material.

This new technology has been further
invented by Prysmian and is published
as the so called ‘P-Laser’ technology.”
The material shows good electrical and
thermo-mechanical properties, comparable
and in some aspects even superior to those
of XLPE.

46 May 2017

The HPTE does not require a cross-linking
section and no degassing treatments.
That means that the complete cable can
be manufactured in an in-line production
process, where even the screening and
the outer sheath could be applied in one
production step.

No matter which approach is applied, the
demands for dielectric strength of XLPE
and HPTE remains on the same high level
and needs to be assured.

Important in this regard is the cleanliness
of the insulating material. This is the point
where the advanced purity inspection and
sorting system comes into focus.

This paper will introduce an online
inspection and sorting system that detects
contamination inside and on the pellets
such as metallic or organic contamination,
colour variations, agglomerates, cross-
contamination and foreign pellets.

The system presented includes the unique
combination of X-ray technology and an
optical camera technology for highest
detection probability for all sorts of
contamination.

Thus, the quality of XLPE or HPTE material
and accordingly the production process
are optimised and costs reduced.

Furthermore, the paper will briefly refer
to an innovative offline system, which
inspects and analyses small batches of
pellets.

This is further of importance to check
pellets that have been sorted out by the
online inspection and sorting system.

XLPE and HPTE
insulated medium- and
high-voltage cable

Today, insulation material that is mainly in
use for MV and HV cables is cross-linked
polyethylene (XLPE).

Cross-linked polyethylene is produced
from polyethylene under high pressure
with organic peroxides as additives. Under
heat and pressure the cross-linking takes
place. The individual molecular chains are
linked with one another, and this results in
a material change from a thermoplastic to
an elastic material.

An advantage of XLPE as insulation for
medium- and high-voltage cables is their
low dielectric loss and their excellent
electrical and physical properties for
power transmission.

As XLPE is resistant to thermal
deformation and to ageing, an XLPE cable
allows the carrying of large currents.
Another feature is the easy installation
of XLPE cable. It withstands small radius
bending and is light in weight.”

Some years ago the company Prysmian
invented a new type of cable where
instead of XLPE an HPTE (high performance
elastomer) is used. This material has
equivalent characteristics to XLPE.

The difference is that there is no cross-
linking and accordingly no by-products.
HPTE is re-usable, allows shorter production
time and reduced facility area, and is
compatible with the existing network
components.

www.read-eurowire.com


http://www.read-eurowire.com/

Technical article

Both materials XLPE and HPTE are used
for medium- and high-voltage cable
production.

Necessity of clean
plastic material for MV
and EHV cables

The purity of the plastic material that is
used for the insulation of HV and EHV
cables is highly important. The purer the
compound (Figure 1), the lower the risk of
a breakdown.

Metal impurities of 50um may already
cause damage to the end product with
high follow-up costs. The repair of a
defective subsea cable, for example, which
has been damaged by contamination, can
lead to weeks of downtime.

Furthermore, contaminated insulation
compound and respective defective
cables and consequential breakdowns at
the discharge test affect the industry at
the manufacturing process. As part of the
production of EHV cables, they are tested
in plant with a test voltage 2.5 times the
nominal voltage.

¥V Figure 1: High quality insulation compound

V¥ Figure 2: Cross section of an EHV cable with
breakdown

www.read-eurowire.com
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A Figure 3: Inspection and sorting system with X-ray
camera (green), optical (yellow), infrared (red), and
colour (blue) cameras

A Figure 5: Offline inspection and analysis system

Approximately, five to six breakdowns
(Figure 2) a year are commonly registered
by each production site causing tre-
mendous losses.

One breakdown causes costs of up
to €150,000 even before the cable is
delivered to its dedicated position. In
addition, valuable time is lost, making
permitted delivery dates unachievable.

Often, non-agreed joints have to be
used, damaging the quality image of
the manufacturer, and this may lead to
contractual penalties.

It is for these reasons that some standards
for high-voltage cables demand the
exclusion of contamination from 75um in
the processed materials.”

Moreover, there are guidelines from the
AEIC (Association of Edison Illuminating
Companies), which state that cables have
to be designed in such a way that they are
usable for at least 40 years.

Accordingly, it is necessary to inspect the
material for purity to 100 per cent before
it enters the end product. Sample tests are
not sufficient to exclude all contamination
reliably.

Today, cable manufacturers use screens
to catch impurities in the XLPE and HPTE
melt before they get into the cable. The
screens are positioned directly in the
melt flow after the extruder, before the
crosshead. However, these screens can get
clogged by scorches, or excessive amounts
of contaminants after certain run time.
Then the melt pressure in the extruder
may increase significantly.

Finally, the production has to be stopped
in order to change the screens, which in

turn means that later a joint is required at
that position.

Joints where the cables are welded
together are manually made and always
critical, in particular with regard to subsea
cables for offshore applications.

That is why cable manufacturers aim at
delivering large cable lengths with only
a minimum number of joints, as they
contain a potential risk for breakdowns.

As clogged screens reduce the
productivity of the line, reliable methods
to detect and sort out contamination
in the polyethylene material have to be
implemented.

XLPE and HPTE purity
assurance before
material processing:
inspection and sorting

Today, for pellet inspection, systems are
used either in laboratories or for online
monitoring during the production process
of the granules.

The majority of the systems are
based on optical technology to
detect contamination on the pellet.
Contamination inside the pellets cannot
be detected by these systems. The
inspection and sorting system described
in the following pages allows for 100
per cent online quality assurance by
using X-ray technology and an optical
technique.

Contaminations that are detected are
identified by image processing software,
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characterised as contamination and
automatically separated. The technology
allows for the detection of impurities
down to a size of 50um.

X-ray technology

The basic detection principle of the X-ray
technology uses the different attenuation
of the material. XLPE mainly comprises
carbon.

The carbon atom has six protons in its
core. A typical contamination would
be steel particles from the extruder or
granulator, which is mainly iron (FE). Iron
has 26 protons in its core.

These 26 protons have a much higher
X-ray attenuation than the six protons
from the carbon and this results in
a perfect contrast between the two
materials in the X-ray image.

Optical technology

Regarding the optical inspection, the
illumination plays an essential role. In
order to allow precise recordings of
material flows at industrial speed, modern
camera technologies (optical, infrared and
colour cameras) are used.

Powerful image processing software
similar to the one wused for the
X-ray inspection is used to detect

contamination with the optical system.

Therefore, by setting a certain threshold,
all  contaminated pellets which are
above the threshold in the mathematical
algorithm are sorted out.

Typical contamination
detected by X-ray and
optical technology

The combination of both X-ray and optical
technologies enables the detection of
contamination in the pellet itself and on its
surface (Figure 4).

The X-ray system inspects transparent
and coloured (eg black) pellets as well
as semi-conductive XLPE material for
impurities.

Typical impurities detected with X-ray are
metallic as well as organic contamination
and inhomogeneities (TiO,) inside the
pellet. In addition, the optical system
detects, for example, black specks on
the pellet, foreign objects and foreign
pellets as well as other organic or metallic
contamination.

Integration of
the system in the
production line

The system is typically installed between
the hopper that is fed from the XLPE and

HPTE supply (octabin, bag or silo) and
the hopper of the extruder, whereas the
compound is fed by gravity.

On- and offline
inspection and analysis
of pellets, flakes and
tapes/films

In addition to online inspection and
sorting devices there are modular
designed systems available for on- and
offline inspection and analysis of pellets,
flakes and tapes/films. These are used for
smaller throughputs as well as production
lines where sample testing is sufficient, or
for the control of incoming goods.

Depending on application, the systems
are equipped with X-ray technology (X),
infrared technology (IR) or optical sensors
(V) to be used during the production or for
sample testing and detect contamination
from 50um.

For example, a laboratory inspection and
analysis device with X-ray technology
(Figure 5) inspects up to 3,000 pellets
(200ml) that are placed on a tray.

Within  seconds, these pellets are
inspected for contamination.  Sub-
sequently, contaminated pellets are

optically highlighted, which makes the
extraction of the individual contamination
significantly easier.

V¥  Figure 4: By means of X-ray technology and an optical inspection the system detects contamination inside the plastic pellet and on its surface. The system detects metal

contamination, black specks, yellow discolourations and colour variations in transparent and non-transparent material

[TEEpy—

747
i

8624

= e ] [~ — - P—— — - - - — [— - s
- u ST e - '3: . e A ——_—
. . : e
e e Tpasn [ [EETEEY ﬁ !:- S g L T 1 ﬁ ) R ik Tl 81 H
48 May 2017 www.read-eurowire.com


http://www.read-eurowire.com/

Technical article

For comprehensive process optimisation
cable manufacturers combine an online
inspection and sorting system with an
offline inspection and analysis device.

Once contaminated pellets have been
detected and sorted out, the laboratory
system inspects these pellets again and
marks contamination optically for an easy
separation of all rejects.

This interaction of online and offline
inspection and analysis enables control
of the material purity and allows the
creation of a database to prevent future
contamination.

Conclusion

In summary, this paper outlined the
reasons for the need of a high purity
degree of XLPE and HPTE material used for
the insulation of MV and EHV cables.

Furthermore, the paper introduced
systems for on- and offline quality control
of XLPE and HPTE that inspect the material
before processing.

The presented inspection and sorting
system detects contaminated pellets and
separates them before they get into the
extrusion process.

The contamination may be in the raw
material, but may have also been added at
the handling and transport stage.

Accordingly, even if cable manufacturers
keep on using screens, this technology
assures that screens are not getting
clogged with impurities from contami-
nated pellets and allows, therefore, a
longer and safe production run.

By using X-ray and optical technologies
contaminants inside and on the pellet
surface are detected, which guarantees
100 per cent quality control.

With the use of an offline inspection and
analysis system for contaminated pellets
that had been separated by the online
inspection system, production processes
can even be improved.

The material purity is controlled and the
analysis gives information to prevent
future contamination.

Taking these advantages together, the
use of the introduced technologies for
quality control of XLPE and HPTE material
is essential to assure high-quality MV and
EHV cables.

Simultaneously, by ensuring a high purity

degree of XLPE and HPTE material, cost
for re-manufacturing cables that failed

www.read-eurowire.com

the discharge tests can be saved and the
efficiency of the cable production line is
improved to a great extent. |
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Neuigkeiten

Forderung einer prosperierenden
Infrastruktur auf der Messe

WIRE Southeast Asia kommt dieses
Jahr wieder in das Bangkok Trade &
Exhibition Centre (BITEC), Bangkok,
Thailand, vom 19. bis 21. September.
Diese angebrachte und strategische
Inszenierung von zwei Messe-Spezialisten
wird von positiven Aussichten begleitet,
die fir die Draht- und Kabelbranche
erwartet werden, insbesondere aufgrund
der prosperierenden Infrastruktur- und
Produktionssektoren in Stidostenasien.

Die Online-Ausstelleranmeldung ist bereits
jetzt unter www.wire-southeastasia.com
moglich.

Nach der asiatischen Entwicklungsbank
(ADB) werden bis 2020 die Bereiche
Energie und Transport 62,6% des gesamten
Investitionsbedarfs im Infrastruktursektor
des Verbandes Silidostasiatischer Nationen
(ASEAN) erwirtschaften. Bestatigt wird dies
durch die Prognose von Goldman Sachs
Uber die Infrastrukturausgaben fiir Energie
und Transport in vier ASEAN-Staaten
(Thailand,  Malaysia, Indonesien und
Philippinen), die 524 Milliarden USD bis
2020 betragen sollen.

ASEAN-Initiative im
Bereich der Infrastrukturen ist das
ASEAN Power Grid (APG) mit einem
Investitionsbedarf von 5,9 Milliarden
USD sowie die Singapur-Kuala Lumpur
Hochgeschwindigkeitsbahn, die sich tber
217 Meilen erstreckt und voraussichtlich
2026 in Betrieb gehen wird.

Eine  wichtige

A Aussteller und Besucher an einem vorherigen Draht Southeast Asien

Bezogen auf die Fertigung, sollten die
ASEAN-Staaten die Integrationsstrategie
der ASEAN-Wirtschaftsgemeinschaft
vollstandig umsetzen und einen gréBeren
Anteil der weltweiten Fertigung an sich
ziehen, so kdnnte das BIP dieser Region
von 280 bis 625 Milliarden USD bis 2030
jahrlich erreichen, wie in einem kirzlich
veroffentlichten Bericht des McKinsey
Global Instituts festgestellt.

Dieser Infrastrukturwachstum - parallel
zur  Erweiterung der Industrie im
Bereich  Automobil, neue Energie,

Messe Diisseldorf organisiert
Ausstellerbeteiligungen bei der Iran Wire 2017

Vom 5. bis 8. Dezember findet in Teheran die Iran Wire als einzige Fachmesse im Iran
statt, die das gesamte Spektrum der Bereiche Draht, Kabel, Rohre, Pipelines, Profile und

entsprechenden Industrien abbildet.

Alle internationale Unternehmen aus den jeweiligen Branchen, die ihre Produkte
prasentieren und verkaufen mochten, werden bei der Iran Wire eine einzigartige
Plattform als attraktiven Einstiegspunkt im iranischen Schwellenmarkt finden.

Rund 200 Aussteller werden erwartet, die ihre innovativen technologischen Produkte in
den Bereichen Draht, Kabel, Rohre, Pipelines und Profile prasentieren. Organisiert wird
die viertdgige Fachmesse in Teheran von der iranischen Aria Group Conference and

Exhibition Development Company.

Die Messe Disseldorf tritt als einziger internationaler Beteiligter auf und wird fir
die Werbung und das Handling von internationalen Ausstellern verantwortlich

sein. Darlber

Organisationsbereichen, darunter die

hinaus deckt die Messe Disseldorf eine groBe Auswahl an
internationale  Ausstelleranmeldung,

das

Standkonzept und einen reibungslosen Ablauf vor Ort auf dem Messegeldnde Tehran

International Permanent Fairground ab.

Messe Diisseldorf GmbH & Co KG - Deutschland

Website: www.iranwire.ir
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Hochgeschwindigkeitsbahn, Stadtverkehr,
Raumfahrt, Petrochemie, Infrastrukturbau

und anderen Anwendungen - hat
der Befestigungsindustrie neue
Méoglichkeiten eroffnet.

Diese weltweiten Tendenzen

widerspiegelnd, wird ein Sonderbereich
der Befestigungstechnologie bei der
wire Southeast Asia 2017 debiditieren.
Der Fastener-Pavillon wird eine der
vollstdndigen vor- und nachgelagerten
Industriekette der Befestigungstechnologie
gewidmete Prasentation zeigen.

Das Ausstellungsprofil wird
Standardbefestigungen und nicht dem
Standard entsprechende Befestigungen
sowie Befestigungsanwendungen in
unterschiedlichen Branchen abdecken,
bis hin zur Fertigungskompetenz und
Hilfseinrichtungen flr Befestigungen.

Die dynamische Aufstellung bei der wire
Southeast Asia wird eine umfassende
Auswahl an innovativen Maschinen
fur die Herstellung, Verarbeitung und
Fertigung von Draht und Kabel, fir
die Befestigungstechnologie, fiir neue
Verfahren in der Mess-, Regel- und
Pruftechnik und Fachgebiete sowie
neue und aufgeriistete Werkzeuge und
Hilfsmittel darstellen.

Die Ausstellungen werden von einer
Reihe von Konferenzen und Seminaren
erganzt.

Messe Diisseldorf Asia Pte Ltd -

Singapur
Website: www.wire-southeastasia.com
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Richtungsweisend: 60 Jahre Zumbach!

ALS  Pionier der Online-Messung,
produziert Zumbach eine umfassende
Palette von beriihrungslosen, Online
Mess- und Regelinstrumenten. Seine
Technologie ist weltweit im Einsatz und
dieses Jahr feiert das Unternehmen sein
60-jahriges Jubilaum.

Ob fir die Kabel-, Kunststoff- oder
Gummiindustrie  sowie  Stahl- und
Metallindustrie, wird die Technologie von
Zumbach von Kunden eingesetzt, die
auf Qualitdt und Zuverldssigkeit seiner
Geréate und Systeme angewiesen sind.

Es war in Biel/Schweiz (das Zentrum
der schweizerischen und weltweiten
Uhrenindustrie), am 1. Mai 1957. Bruno
Zumbach, ein junger Elektroingenieur,
nicht einmal 30 Jahre alt, kam auf die
Idee eine eigene Elektronikfirma zu
grinden, weil er eigenstindig etwas
herstellen wollte.

Die Elektronik steckte noch in ihren

Anfangen, Relais und Vakuumrohre
waren immer noch die wichtigsten
Elemente. Der Transistor war etwas

fast unvorstellbares; alle integrierten
Schaltungen und  Mikroprozessoren,
Sachen der Zukunft. Zu dieser Zeit war
die wirtschaftliche Entwicklung in der
Schweiz jedenfalls positiv und es gab
viele erfolgreiche Maschinenfabriken in
Biel.

Die ersten Auftrdge, einzeln oder
in  kleinen Mengen, wurden fir
Antriebssysteme  erhalten, die in

Maschinen jeder Art eingesetzt wurden.
Sie betrafen Maschinen fiir Uhren,
Optik, Sterilisation und Instrumente
jeglicher Art. Wahrscheinlich war der
groBte und ,gewagteste” Auftrag im
Anfangsstadium die Automatisierung
der Butterzentrale in Gossau, in der
Ndhe von St. Gallen (Schweiz). Das ganze
Butterproduktions- und -vertriebssystem
wurde mit einem véllig beriihrungslosen
Antrieb automatisiert — zu jener Zeit
eine brandneue Technik. Es war der erste
Antrieb dieser Art in der Schweiz.

Aus  Kostengriinden  wurden  alle
Schaltelemente, die sogenannten
Logikblocke  entwickelt und im
eigenen Werk des Unternehmens

serienmaflig hergestellt. Auch Antriebe,
Lichtschranken und andere Bestandteile
wurde betriebsintern in Biel hergestellt.

Zu dieser Zeit gab es in Biel und
im restlichen Teil der Schweiz viele
Hersteller von Rundschleifmaschinen, die
schwingungsarme und fein justierbare
Antriebe benétigten. Bruno Zumbach
erkannte schnell, dass es sich um einen
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A Dieerste Heimat der Firma als kleines, gemietetes Studio und Biiro in einem alten Fabrikgebdude im Zentrum von
Biel

wichtigen Markt handelte. Das Problem
war, dass eine zufriedenstellende
Losung mit der damals gangigen
Thyratron-Technik nicht moglich war.

Vision sah die
Entwicklung und den Bau eines
kleinen und erschwinglichen
Ward Leonard“-Antriebs mit einem
Monoblock-Umformer und einem
passenden GS-Motor und -Regler vor.
Damals war diese Technologie nur fiir
Antriebsleistungen  umsetzbar  und
erschwinglich, die um ein vielfaches
hoher lagen. Die ,Ward Leonard-Vision”
wirde bald fur viele Jahre die
grundlegende Zumbach-Technologie

Zumbachs

werden.

Anfang der 60iger Jahre erkannte
Zumbach, dass sein Geschaft mit
Antrieben keine lebensfahige Zukunft
fur das Unternehmen garantieren
konnte. Der Sektor wurde durch

neue technische Mdglichkeiten und
somit durch eine steigende Zahl von
Wettbewerbern gepragt, die anfingen
eine Senkung der Preise und Margen
aufzuerlegen. Dann wiirde in Kirze fir
die Werkzeugmaschinenindustrie ein
Prozess des Riickgangs beginnen.

Um 1972 wurde ein Projekt entwickelt,
um einen  Exzentrizitats-Tester  fir
elektrische Kabel herzustellen. 1974
wurde Zumbach ein Patent fur das neue
induktive Gerat Ex-Test 7 erteilt, das der
erste grofRe Erfolg wurde, in dem neuen
Bereich der Inline-Messgeréte.

Die optischen Durchmesser-Messgerate

wurden Zumbachs erfolgreichste
Produkte. Die analogen Odc-Typen
wurden um 1975, die Absolutmessgerate
Odac® ab 1977 entworfen. Odac 24
war das erste Messgerdt zur absoluten
Messung, das massenhaft verkauft
wurde. ,0dac®” wurde ein eingetragenes
Warenzeichen; und seitdem wurden
Uber 80.000 Odac-Messgerdte jeglicher
Art und fir eine grofle Auswahl an
Anwendungen verkauft.

Bruno Zumbach Ubergab 1994 die
Geschéftsfihrung  der  Gruppe an
seinen Sohn Rainer. In den Folgejahren
vergroBerte sich die Gruppe und
grindete weitere Tochtergesellschaften,
unter anderem in Asien. Neben diesen
eigenen Unternehmen von Zumbach,
wurden seitdem zusdtzlich Vertreter
unter Vertrag genommen. Demzufolge
konnte eines der Ziele von Zumbach -
die Kundenndhe - maximal gefestigt
werden und lokale Dienstleistungen
wurden in den letzten 20 Jahren
konsequent ausgebaut.

Infolgedessen wurden ab 1970 Verkaufs-
und Serviceniederlassungen und
spater eingetragene Unternehmen in
zahlreichen Landern gegriindet. Das
erste lag 1979 in den USA, gefolgt
von den UK, Deutschland, Frankreich,
Spanien, ltalien, Indien, Taiwan und
2001 China. Uber 20 Vertriebsingenieure
in Orpund und die ausldndischen
Unternehmen sichern nun den
Produkterfolg auf dem Weltmarkt.

Zumbach AG - Schweiz
Website: www.zumbach.com
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Inspektion und Analyse von
XLPE- und HPTE-Material bei
der Herstellung von Mittel-
und Hochspannungskabeln

von Harry Prunk, Sikora AG, Bremen, Deutschland

Ubersicht

Kunststoffe, die fur die Isolierung von
Mittel-, Hoch und Hochstspannungskabeln
eingesetzt werden, missen die hdchsten
Reinheitsstandards  erfiillen. In  den
meisten Fallen wird XLPE (vernetzbares
Polyethylen) -Material fiir die Isolierung
des Kabels eingesetzt. Fiir die Vernetzung
des XLPE lauft das Kabel durch ein CV-Rohr
(kontinuierliche Vulkanisation), wo es
hohen Temperaturen fiir die Vernetzung
ausgesetzt ist.

In der Regel wird bei der Herstellung
dieser Kabeltypen das CV-Rohr mit
Stickstoff gefillt und bei einem Druck
von 10 Bar betrieben. Bevor das Kabel
weiterverarbeitet werden kann, wie z.
B. das Anbringen einer Abschirmung
wie auch AuBenummantelungen, ist
eine Entgasung noétig, die bis zu 10
Tagen in Anspruch nehmen kann. Im
Allgemeinen wird die Linie als eine CCV-
oder VCV-Linie gebaut (bzw. Kettenlinien
kontinuierliche Vulkanisation oder
Vertikale kontinuierliche Vulkanisation).

Diese Technologie ist bewdhrt, da sie
seit Jahrzehnten eingesetzt wird, ist aber
jedoch mit hohen Kosten fiir den Bau und
die Produktionslinie verbunden. Dariiber
hinaus ist eine andere Methode auf
dem Vormarsch, bei der Hochleistungs-
thermoplastisches Elastomer (High
Performance Thermoplastic Elastomer bzw.
HPTE), basierend auf Polypropylen, als
Isolationsmaterial eingesetzt wird. Diese
neue Technologie wurde von Prysmian
erarbeitet und ist als sogenannte ,P-Laser”-
Technologie verbreitet." Das Material zeigt
gute elektrische und thermo-mechanische
Eigenschaften auf, die mit XLPE

52 Mai 2017

vergleichbar und in einigen Aspekten
XLPE sogar Uberlegen sind. HPTE fordert
kein Vernetzungsabschnitt und keine

Entgasungsbehandlung. Das bedeutet,
dass das komplette Kabel in einem
Inline-Produktionsverfahren  hergestellt

werden kann, wo auch die Abschirmung
und die Auflenummantelung in einem
Produktionsschnitt angebracht werden
kénnen.

Egal welcher Ansatz zur Anwendung
kommt, bleibt der Bedarf an dielektrischer
Festigkeit von XLPE und HPTE auf dem
gleichen hohen Niveau und muss
gesichert werden. Wichtig ist in diesem
Zusammenhang die Sauberkeit des
Isoliermaterials. Das ist der Punkt, in dem
das fortschrittliche Reinheitsinspektions-
und Sortierungsgerat in den Fokus riickt.

In diesem Artikel wird ein
Online-Inspektions- und Sortierungsgerat
vorgestellt, das Kontaminationen
in und auf Pellets erkennt wie =z
B. metallische- oder organische
Verunreinigungen, Farbvariationen,
Agglomerate, Kreuzkontaminationen
und Fremdpellets. Das vorgestellte Gerat
schlieBt die einzigartige Kombination
von Rontgentechnologie und einer
optische Kameratechnik fiir hochste
Detektionswahrscheinlichkeit fiir alle Arten
von Kontaminationen ein. Demzufolge
werden die Qualitdt des XLPE- oder
HPTE-Materials entsprechend dem
Produktionsverfahren optimiert und die
Kosten reduziert.

Dartiber hinaus behandelt dieser Artikel
kurz ein innovatives  Offline-Gerat,
das Kleinserien von Pellets inspiziert
und analysiert. Das ist auBerdem von

Bedeutung um die Pellets zu prifen,
die Uber das Online-Inspektions- und
Sortierungsgerédt aussortiert wurden.

Mit XLPE und HPTE
isolierte Mittel- und
Hochspannungskabel

Heute ist das Isolationsmaterial, das
hauptsachlich ~ fir  Mittelspannungs-
(MV) und Hochspannungskabel (HV)
eingesetzt wird, vernetztes Polyethylen
(XLPE). Vernetztes Polyethylen wird
von Polyethylen unter hohem Druck
mit organischen Peroxiden als Additive

hergestellt. Unter Warme und Druck
findet die Vernetzung statt. Die
individuellen  Molekularketten werden
miteinander vernetzt, und ergeben

eine Materialverdnderung von einem
thermoplastischen zu einem elastischen
Material. Ein Vorteil des XLPE als Isolierung
fur Mittel- und Hochspannungskabel liegt
in deren niedrigem dielektrischen Verlust
und deren hervorragenden elektrischen
und physikalischen Eigenschaften fiir die
Stromubertragung.

Da XLPE widerstandsfahig  gegen
thermische Verformung und Alterung ist,
kann ein XLPE-Kabel hohe Stromstérken
Ubertragen. Ein weiteres Merkmal ist die
leichte Installation des XLPE-Kabels. Es
widersteht kleinen Biegeradien und ist
leicht.”

Vor einigen Jahren hat das Unternehmen
Prysmian einen neuen Kabeltyp erfunden,
in dem statt XLPE, HPTE (Hochleistungs-
Elastomer) eingesetzt wird.
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Dieses Material weist gleichwertige
Merkmale wie XLPE auf. Der Unterschied
liegt darin, dass keine Vernetzung besteht
und demzufolge keine Nebenprodukte,
HPTE ist wiederverwendbar, ermdoglicht
eine klrzere Produktionszeit,
reduziert den Anlagenbereich und
ist kompatibel mit den bestehenden
Netzwerkkomponenten.

Beide Materialien XLPE und HPTE werden
fur die Herstellung von Mittel- und
Hochspannungskabeln eingesetzt.

Saubere
Kunststoffmaterialien

- Voraussetzung fiir MV-
und EHV-Kabel

Die Reinheit des Kunststoffmaterials, das
fur die Isolierung von Hochspannungs- und
Hochstspannungs- (EHV) Kabeln eingesetzt
wird, spielt eine sehr wichtige Rolle.
Je reiner das Compound (Abb. 1), desto
geringer ist das Risiko eines Durchschlags.

Metallische Verunreinigungen von 50pm
konnen bereits Schaden am Endprodukt
mit hohen Folgekosten verursachen.

V¥ Abb. 1: Hochwertige Isolierungsmischung

V¥ Abb. 2: Querschnitt eines EHV-Kabels mit Durchschlag

www.read-eurowire.com

eines defekten
Unterseekabels beispielsweise, das
durch Kontamination beschadigt
wurde, kann zu wochenlangem Ausfall
fuhren.  Darlber hinaus kann die
kontaminierte Isolierungsmischung
mangelhafte Kabel bzw. sich daraus
ergebene Durchschldage wahrend
des dielektrischen Entladungstests
verursachen, mit negativen Auswirkungen
auf die Industrieebene wahrend des
Herstellungsverfahrens. Im Rahmen der
Produktion der EHV-Kabel, werden diese
im Werk mit einer Priifspannung gepriift,
die 2,5 Mal der Nennspannung entspricht.

Die Reparatur

Etwa finf bis sechs Durchschlage (Abb. 2)
werden Ublicherweise pro Jahr an jedem
Produktionsstandort  registriert,  was
immense Verluste zur Folge hat. Bereits
ein einziger Durchschlag verursacht
Kosten von bis zu 150.000 Euro, sogar
bevor das Kabel in seine vorgesehene
Position verlegt wird. Aullerdem geht
wertvolle Zeit verloren und somit kdnnen
vereinbarte Lieferzeiten nicht eingehalten
werden. Haufig missen auch nicht
vereinbarte Joints eingesetzt werden,
welche das Qualitatsimage des Herstellers
beschddigen und Vertragsstrafen zur
Folgen haben kénnen. Daher ist es gemal3
einigen Normen fiir Hochspannungskabel
erforderlich, dass Kontaminationen ab
75um in weiterverarbeitenden Materialien
ausgeschlossen sind.” AuBerdem
missen Kabel laut den Richtlinien AEIC
(Association  of  Edison Illuminating
Companies) auf eine Lebensdauer von
mindestens 40 Jahren ausgelegt sein.

Dementsprechend ist es notwendig,
das Material zu 100% auf Reinheit zu
Uberpriifen bevor es in das Endprodukt
einfliet.  Stichproben  sind nicht
ausreichend, um alle Kontaminationen

zuverldssig  auszuschlielen. Heutzutage
nutzen  Kabelhersteller ~ Siebe  um
Verunreinigungen in der XLPE- und

HPTE-Schmelze aufzufangen bevor diese
in das Kabel gelangen. Die Siebe sind
direkt im Schmelzfluss positioniert, nach
dem Extruder und vor dem Spritzkopf.
Diese Siebe konnen jedoch nach einer
gewissen Laufzeit durch Scorches oder
extrem hohe Verunreinigung verstopfen.

Woraufhin der Schmelzdruck im Extruder
sich bedeutend erhéhen kann. Schlief3lich
muss die Produktion zum Austausch der
Siebe gestoppt werden, was wiederum
bedeutet, dass spater an diese Stelle ein
Joint zu setzen ist.

Joints, das heiBt wo die Kabel
zusammengeschweil3t werden,
werden per Hand gefertigt und sind
immer kritisch, insbesondere in Bezug
auf  Unterseekabel  bei  Offshore-
Anwendungen. Aus diesem Grund ist es
das Ziel von Kabelherstellern, moglichst

o
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A Abb. 3: Inspektions- und Sortierungsgerdt mit
Réntgenkamera (griin), optischer (gelb), infraroter
(rot) und Farb- (blau) kamera

groBe Kabellingen mit nur einem
Minimum an Joints herzustellen, da Joints
ein potentielles Risiko flir Kabelbruch
beinhalten. Da verstopfte Siebe die
Produktivitat der Linie reduzieren, werden
zuverlassige Methoden bendtigt, um
Kontaminationen im Polyethylen-Material
zu detektieren und auszusortieren.

Sicherung der XLPE-
und HPTE-Reinheit
steht vor der
Materialverarbeitung:
Inspektion und
Sortierung

Heutzutage wird die Uberpriifung von
Pellets durch Systeme durchgefiihrt,
die entweder in Laboren oder zur
Online-Kontrolle wahrend der Produktion
der Granulate eingesetzt sind.

Die Mehrheit dieser Gerdte basiert
auf optischer Technologie, um
Verunreinigungen  auf dem  Pellet
zu  detektieren.  Dennoch  kdnnen

Kontaminationen im Inneren der Pellets
durch diese Systeme nicht erkannt werden.

Das Inspektions- und Sortierungsgerat, das
im Folgenden beschrieben wird, erlaubt
eine Online-Qualitatssicherung zu 100%
durch den Einsatz von Réntgentechnologie

und  optischer Technik.  Detektierte
Kontaminationen werden durch eine
Bildverarbeitungssoftware identifiziert,

als Kontamination charakterisiert
und  automatisch  aussortiert.  Die
Technologie erlaubt die Detektion von
Verunreinigungen ab einer GroBe von
50um.
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Rontgentechnologie

Das  Grundprinzip  der  Erfassung
der Rontgentechnologie setzt die
unterschiedliche Dampfung des Materials
ein. XLPE besteht Uberwiegend aus
Kohlenstoff. Das Kohlenstoffatom
besitzt sechs Protonen in seinem Kern.
Eine typische Kontamination ware
Stahlpartikeln  vom  Extruder  oder
Granulator, das vorwiegend Eisen (FE) ist.
Eisen besitzt 26 Protonen in seinem Kern.
Diese 26 Protonen weisen eine viel hohere
Roéntgendd@mpfung als die sechs Protonen
vom Kohlenstoff auf und daraus resultiert
ein perfekter Kontrast zwischen den zwei
Werkstoffen im Rontgenbild.

Optische Technologie

In Bezug auf die optische Inspektion,
spielt die Beleuchtung eine
wesentliche Rolle. Um genaue
Erfassungen des Materialflusses bei der
Industriegeschwindigkeit zu ermdglichen,
werden moderne Kameratechnologien
(optische, infrarote, Farbkameras)
eingesetzt. Eine leistungsstarke
Bildverarbeitungssoftware,  die  jener
dhnlich ist, die fiir die Rontgeninspektion
eingesetzt wird, wird genutzt um
Verunreinigung mit dem optischen
System zu detektieren. Demzufolge sind,
durch die Sortierung eines bestimmten
Schwellenwerts,  alle  verunreinigten
Pellets, die sich Uber den Schwellenwert
im mathematischen Algorithmus
befinden, aussortiert.

Typische

Kontaminationen
detektiert durch
Rontgen- und optische
Technologie

Die Kombination von Rontgen- und
optischer Technologie ermdglicht
die Detektion von Verunreinigungen

im Pellet und auf dessen Oberfliche
(Abb. 4). Das Rontgensystem inspiziert

transparente und farbige (z.B.
schwarze) Pellets sowie Halbleiter-
XLPE-Material ~ auf  Verunreinigungen.
Typische  Verunreinigungen die mit
Rontgentechnologie  erkannt  werden
sind  metallische und  organische

Kontaminationen und Inhomogenitdten
(TiO,) im Inneren des Pellets. Darlber
hinaus detektiert das optische System
beispielsweise schwarze Specs auf dem
Pellet, Fremdkérper und Fremdpellets
sowie andere organische oder metallische
Kontaminationen.

Systemintegration in
die Produktionslinie

Das System wird Ublicherweise zwischen
dem Trichter der mit dem XLPE und
HPTE gespeist wird (Oktabin, Sack oder
Silo) und dem Trichter des Extruders
installiert, wobei das Material mit Hilfe der
Schwerkraft zugefiihrt wird.

On-und
Offline-Inspektion und
-Analyse von Pellets,
Flakes und Folien/Tapes

Neben den Online-Inspektions- und
-Sortiergeréaten, stehen modulare
Baukaustensysteme fiir die On- und

Offline-Inspektion- und -Analyse von

Pellets, Flakes wund Folien/Tapes zur
Verfligung.
Eingesetzt werden sie fir kleinere

Produktionsvolumen sowie Produktions-
linien, wo Stichproben ausreichend sind,
oder fir die Wareneingangsprifung.

Je nach
Gerate

Anwendung werden die
mit Rontgentechnologie
(X), Infrarot-Technologie  (IR)  oder
optischen Sensoren (V) ausgestattet,
die wahrend der Produktion oder fir
Stichproben  einzusetzen sind  und
um Kontaminationen ab 50um zu
detektieren. Zum Beispiel inspiziert ein
Laborinspektions- und -analysengerat mit
einer Rontgentechnologie (Abb. 5) bis zu
3.000 Pellets (200ml), die auf einem Trager
platziert sind.

Innerhalb weniger Sekunden werden diese
Pellets auf Verunreinigung untersucht.

Kontaminierte Pellets werden
anschlieBend optisch markiert, was die
Entnahme der einzelnen Verunreinigung
deutlich erleichtert.

V¥ Abb. 4: Mittels der Rontgentechnologie und einer optischen Inspektion, detektiert das Gerdt Kontaminationen im Inneren des Pellets und auf dessen Oberfliche. Das Gerdt
detektiert Metallkontamination, schwarze Specs, gelbe Verfdrbung und Farbvarianten in transparenten und nicht transparenten Materialien
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Technischer artikel

A Abb. 5: Offline-Inspektions- und Analysengerdt

Zur umfassenden Prozessoptimierung
kombinieren Kabelhersteller ein
Online-Inspektions- und -Sortierungsgerat
mit  einem  Offline-Inspektions- und
-Analysegerat.

Nachdem die kontaminierten Pellets
detektiert und  aussortiert  werden,
inspiziert das Laborsystem diese Pellets
nochmals und markiert optisch die
Kontamination zur leichten Trennung aller
Ausschisse.

Dieses Zusammenspiel von On- und
Offline-Inspektion und -Analyse
ermdglicht eine Kontrolle der
Materialreinheit sowie die Schaffung einer
Datenbank zur Vermeidung zukinftiger
Kontaminationen.

Schlussfolgerung

Zusammenfassend werden in diesem
Artikel die Griinde fiir die Notwendigkeit
eines hohen Reinheitsgrads des XLPE-
und HPTE-Materials dargestellt, welches
fur die Isolation von MV- und EHV-Kabeln
eingesetzt werden. Weiterhin werden
Systeme fir die On- und Offline-
Qualitatskontrolle  des  XLPE-  und
HPTE-Materials  vorgestellt, die das
Material vor der Verarbeitung, Gberpriifen.

Das  vorgestellte  Inspektions- und
Sortierungsgerdt erkennt verunreinigte
Pellets und sortiert diese aus, bevor
sie in den Extrusionsprozess gelangen.
Die Kontamination konnte sich im
Rohmaterial befinden, konnte aber auch
wahrend der Handhabung und des
Transport hinzugefligt werden. Auch wenn
Kabelhersteller weiterhin Siebe einsetzen,
gewahrleistet diese Technologie, dass
die Siebe nicht von Kontaminationen der
verunreinigten Pellets verstopfen und
ermdglicht dadurch eine langere und
sichere Produktionszeit.

www.read-eurowire.com

Durch den Einsatz von Rdntgen-
und optischer Technologie werden
Verunreinigungen im Inneren und auf
der Pelletoberfliche detektiert. Somit
wird eine  100%  Qualitatskontrolle
sichergestellt. Mit Einsatz des Offline-
Inspektions- und  -Analysengerat fir
verunreinigte Pellets, die durch das
Online-Inspektionsgerdt getrennt wurden,
konnen die Produktionsverfahren sogar
erhdht werden.

Die Materialreinheit wird kontrolliert
und durch die Analysen werden die
Informationen gegeben, um zukiinftige
Kontaminationen zu vermeiden.

Werden  diese Vorteile gemeinsam
wahrgenommen, ist der Einsatz
der vorgestellten  Technologien  fir
Qualitatskontrolle  des  XLPE-  und
HPTE-Materials von wesentlicher
Bedeutung, um hochwertige MV- und
EHV-Kabel zu sichern.

Gleichzeitig, indem ein hoher
Reinheitsgrad von XLPE und HPTE
gewahrleistet wird, kdnnen Materialkosten
fur die Neuherstellung von Kabeln, die
den dielektrischen Entladungstest nicht
bestanden haben, eingespart werden und
die Effizienz der Kabelproduktionslinie
wird in hohem Maf3e verbessert. |
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HOBOCTU PbiHKa

MpouBeTaowan NHPPACTPYKTYpa KaK
CTUMYJ NPOBeAeHNA BbICTaBKMN

BbicTaBka Wire Southeast Asia
BO3BpalllaeTcA B BaHrkokcknm
MeXAYyHapOaHbIN TOProBbil "

BbICTAaBOYHbIN LeHTp B TannaHge ¢
19 no 21 ceHTA6ps. [OaHHaA ypob6Has
n CTpaTermnyeckas opraHusayus
[BYX OTpacfieBblX BbICTaBOK KaK pa3
COOTBETCTBYET BCENAKWMM  Hagexabl
OXMAAHUAM B KabesibHO 1 MPOBOIOYHOW
NMPOMBILIEHHOCTN, OCOOGEHHO B CBA3M
C npouBeTaiolwen MHGPACTPYKTYpOi 1
NPON3BOACTBEHHbIMU Chepamn B toro-
BOCTOYHOW A3nn.

OHnawnH perncTpaymsa YYaCTHVNKOB
yKe OTKpblTa Ha cante www.wire-
southeastasia.com

Mo wHpopmauum Asian Development
Bank (ADB), SHepreTnyeckas "
TPaHCMNOpPTHaA OTpacin COCTaBAT 62,6%
BCEX WHPPACTPYKTYPHbIX WHBECTULIMNA
ACEAH Kk 2020. [laHHble NOATBepKAAOTCA
1 nporHo3om Goldman Sachs no 3atpaTtam
Ha VHOQPACTPYKTYpy B 3SHepretnke u
TPaHCMOPTHOW  MPOMBILLIIEHHOCTN B
yeTblpex cTpaHax ACEAH (Tannang,
Manansua, MHgoHesma n OuaunnuHbi),
KOTopble JOCTUTHYT 524 mwunnuappos
ponnapos CLUA k 2020.

OcHoBHom nHnumrateon ACEAH sinsietca
SHeprocuctema ACEAH (ASEAN Power
Grid (APG)), ana KoTopoi Heobxogumo
59 wmwunnunapga  ponnapos  CLUA
WMHBECTULINN, a TakXKe BbICOKOCKOPOCTHAsA
XenesHaa popora CuHranyp - Kyana-
Jlymnyp, NPOTAXEHHOCTb KoTOpoOW
coctaBut 217 Muab, C  OXUAAemMblM

. i -

A VyacTHUKM v noceTutenv npeabiayLLes BbiCTaBKu 1o rpoBosioke B KOro-80cTo4YHov A3nmn

BBOAOM B 3Kcnsyataumioo B 2026
rogy. B npowusBonctBeHHoln cdepe B
cnyyae nonHoro BbinonHeHua ACEAH
CcTpaTerny MHTErpaumny SKOHOMUYECKOro
coobuectea ACEAH n yBennueHnsa gonm
B rnobanbHOM NPOu3BOACTBEHHOM
CEeKTOpe, pPervoH MOXeT yBenu4uTb
exerofHbin BBIM Ha 280-625 munnnappos
ponnapos CLA Kk 2030, kak yka3aHO
B HepaBHem otuyeTe McKinsey Global
Institute.

[aHHbIN pocT MHPPACTPYKTYpbI, HAPAAY C
paclwvpeHnem CTpouTenbCTBa OOBEKTOB

NHOPACTPYKTYpbI aBTOMOOMIIbHOW,
SHepreTnyeckomn, ABMAKOCMUNYECKON,
HedTeXMMYECKO oTpacnen,

Messe Diisseldorf opraHusyer yuactue
SKCNOHEeHTOB B BbicTaBKe Iran Wire 2017

Iran Wire 6yaeT npoBoautbca B TerepaHe ¢ 5 no 8 aekabps B kKauyecTBe efUHCTBEHHON
BbICTaBK/M B MWpaHe, rae OyAyT NpPOAEMOHCTPUPOBaHbl MPOBOAA, Kabenu, TpyoKu,
Tpy6bl, NPOdUAN N COOTBETCTBYIOLIME OTPAC/IN. Y BCEX MEXAYHapPOLHbIX KOMMaHWI

M3 COOTBETCTBYHOLWMNX 0Tpacne|7|,

xKenawwmx npoaeMOHCTpMpOBaTb M MNpoAaTb

CBOIO MPOAYKUMIO, OyAeT BO3MOXXHOCTb WCMOJb30BaTh YHMKalbHY Mnatdopmy Ha
BbicTaBke Iran Wire B KauyecTBe npuBfeKaTeNlbHOro crnocoba BbIXOAa Ha MPAHCKUN
pbliHOK. OxunpaeTca, 4to okono 200 y4yacTHMKOB MpPEefCTaBAT CBOI VMHHOBALIMOHHYIO
TEXHVYECKYI0 MPOAYKLUMIO B TaKUX OTPAC/sAX, Kak NMpoBoAa, Kabenu, Tpybku, Tpybbl 1
npodunu. YeTolpexgHeBHas OTPAcNeBas BbICTaBKA OPraHM30BaHa MPaHCKOW KOMMaHmen
Aria Group Conference n komnanueii Exhibition Development Company B TerepaHe.

Messe Diusseldorf aBnaetca 3KCKNIO3UBHLIM 3apyOexHbIM MOMOLUHUKOM © 6ygeT
oTBeYaTb 3a arvTauuilo 1 paboTy C MEXAYHapOAHbIMK ydyacTHMKamu. Kpome Toro,
Messe Dusseldorf npemoctaBnsieT ycnyr B 6OMnblIOM psfe OpraHM3alMOHHbIX
BOMPOCOB, BK/OYaA PerncTpaLuio MeXAyHapOAHbIX YYaCcTHVKOB, AM3aiiH CTEHAOB U
OpraHM30BaHHYI0 PaboTy camMOl BbICTaBKM Ha MOCTOAHHOWN TeppUTOpPUM NPOBeAEeHMUA

MeXKyHapOAHbIX BbICTaBOK B TerepaHe.

Messe Diisseldorf GmbH & Co KG - lepmaHus

man 2017 r.

Be6canT: www.iranwire.ir

BbICOKOCKOPOCTHbIX  »Kene3HblX [opor,
FTOPOACKOro  TpaHCMopTa, a  Takxe
UHbIX chep  MpUMEHeHWs, MpuUHec
HOBble  BO3MOXHOCTV  MpeAnpuAaTiam,
BbIMyCKaloWMM AeTanu KpenneHuns.

OTpaxas Takue rnobanbHble TEHAEHLUN,
ocobasi 30Ha TEXHONMOTUNA KpemneHbIX
feTanen 6Gyner BrepBble npefcTaBieHa
Ha BblcTaBKe wire Southeast Asia 2017. B
naBUiIbOHE KpenexHblX feTanen 6yaet
OTAENbHbIN  OEMOHCTPALUMOHHbBIN  CTEHA
CO BCeN LEMOYKOWM MPOMbILLIEHHOIO
NpoOV3BOACTBA M 06PabOTKM B TEXHONOMN
[eTanen KpenneHus.

BbicTaBouHOE noptponumo 6ynet
BapbMpOBaTbCA OT CTaHAAPTHbIX [0
HecTaHAPTHbIX feTanel KpenneHus, a
TakXKe JeTaneii KpenneHusa B PasfiuHbIX
oTpacnax u cdpepax NPOM3BOACTBA, a
Tak»ke BCnomoraTtesibHoro obopynoBaHus
OnA geTanen KpenneHus.

[nHamnuyHaa nopbopka Ha BbICTaBKe
wire Southeast Asia nmpogemoHcTpupyet

BCEOOBEMIOLL AvanasoH
WNHHOBALMOHHOIO MaLUVHHOTO
obopyfoBaHVA A NPOM3BOACTBA
Kabena 1 nNpPoOBOSIOKW, 06PabGOTKM 1
OTAENKW,  TexHonorum KpenneHus,
HOBblE ~ TEXHONOTMM B M3MEPEeHUY,

YMPaBAEHUN W TEXHUKE WCTbITaHUA U
cneumanu3mpoBaHHble OTPacn, a Takxe
YCOBEPLUEHCTBOBAHHbIE  WHCTPYMEHTbI
M BCrNoOMoraTtefibHble MaTepuansl. Pag
KOHdEpPEeHUMN 1 CeMMHapOB [OMONHUT
BbICTaBOYHble 06pa3Lbl.

Messe Diisseldorf Asia Pte Ltd -

CuHranyp
Be6canT: www.wire-southeastasia.com
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HOBOCTI PbIHKA

HoBatop Zumbach - 60 net ncropun

HoBaTop B uV3MepeHWn B pexume
peanbHOro BpemeHu, Komnauusa Zumbach
NPOU3BOAUT BCEOOBEMIOLLYIO JIMHEWKY
HEKOHTAKTHbIX MPUOGOPOB Af1A KOHTPONA
U U3MEPEHUSI B PEXMME pPeanbHOro
BpemeHu. Ee TexHomorus uncrnonbsyetcs
NMo BCEMY MUPY, @ B 3TOM rofly KOMMaHus
oTMeyaeT 60-neTHIo0 rofoBLMHY. byab TO
KabenbHas MPOMbIWIEHHOCTb, MNACTUK,

pe3vHa wauM CTanb W MeTannyprus,
TexHonorum Zumbach  wncnonb3ytotca
KnneHTamu, KoTOopble nonararTca
Ha KauyeCTBO W HAAEXHOCTb [aHHbIX
WHCTPYMEHTOB ” cuctem. 1 maa 1957
ropa B bune (ueHTpe LwBenLapcKoro
U  MVPOBOrO MPOMU3BOACTBA  4acoBs)

BpyHo 3ymbax, MONOAoOMy UVHXXeHepy-
SNeKTPUKY, KOTOpoMmy elle He 6bino u
30, npuwna B rofsioBy uaesa co3faHuA
CBOEN  COOCTBEHHOM  KOMMAHUM Mo
NPOW3BOACTBY 3MEKTPOHMKM, TaK Kak OH
XOTen co3aTb YTO-TO CAMOCTOATENbHO.

Cdepa 3NEKTPOHHBIX NpPMOOPOB Obina
elwe Ha 3ape, pene ” BaKyyMHble
TPpyOK/M ObinM  BCe elje OCHOBHLIMU
KOMMoHeHTamu. TpaH3ncTop 6bii1 yem-To
MoOYTVM HEBEPOATHbIM; BCE BCTPOEHHble
KOHTYpbI " MMKpPONpoLeccopbl
Kasanucb  Yem-To M3 byayLero.
OpHako, B TO BpemsA 3SKOHOMMYECKoe
passuTue LUBeruapum 6bI1IO0 XOPOLIUM,
1 B bune 6bI10 MHOrO NpOLBETAOLMX
3aBOAOB MO MPOW3BOACTBY MaLUVHHOIO
obopynoBaHusi.

MepBble  3aKasbl, WHAVBMAYaNbHblE
N B HebonbWwMX KoNn4yecTsax, Obinn
MoslyyeHbl Ha CUCTeMbl MpuBofa AnA

no60ro B1Aa MaWMHHOrO 060pyA0BaHNA.
3T0 6bINO MalMHHOE O6OPYAOBaHNKA
ANA  MPOV3BOACTBA  YacoB,  OMTUKW,
cTepUnM3aLmMm 1N BCEX TUMOB MPUOOPOB.
BepoATHO, cambiM 6onblIMM U CambIM
LEeHHbIM  3aKa3oM Ha  Ha4albHON
cTagum  6bil aBTOMATW3VPOBAHHbIN
LEeHTP MO MNPOU3BOACTBY C/IMBOYHOIO
macna B [loccay okono CeHt [lanneH
(Wseruapus). Bce Npou3BOACTBO
Macna u cuctema pacnpegeneHuns 6binu
aBTOMaTV3MpPOBaHbl  MPW  MOMOLLbIO
MOMHOCTbIO HEKOHTAaKTHOro nprBopa —
4TO B TO BPEMA CUMTaNOCb HOBUHKOW B
TexHonorun. 1o 6bin MepBbili NPUBOA
Takoro popga B LLisenuapumn.

Mo 3KoHOMMYECKNM COObpa)eHNAM BcCe
3/IEMEHTbI YNpaBieHuns, Tak Ha3blBaemble
Jlormyeckne 6510KK, 6bIIM paspaboTaHbl
1 NyLieHbl B MacCOBOE MPOU3BOACTBO Ha
Co6CTBEeHHOM 3aBofe KomnaHuu. [daxe
npueoabl, ¢poTobapbepbl U KHble YacTh
6bIN1 N3roToBNEHbI Ha 3aBoAe B bune. BT1o
Bpems B bune n Weeliyapun 66110 MHOrO
npovssoguTenein KpyrnownrdoBanbHbIX
CTaHKOB, KOTOPbIM TpeboBanucb
NprBOAbl C HU3KUM YPOBHEM BMOpaLmm

www.read-eurowire.com
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N nerkom HacTponkoi. BbpyHo 3ymbax
ObICTPO MOHAN, YTO 3TO ero OCHOBHOW
pbiHOK. [lpob6nemoli 6b10  NKWb  TO,
4YTO  YOOBNETBOPWTENbHOE  pelleHne
6bI10  HEeJoOCTYMHO C  TUPATPOHOBOWA
TeXHONornemn.

BupeHne 3ymbaxa BKNovano pas3paboTky
N Co3faHne HebonblIOro AOCTYNHOrO
npusoaa “Ward Leonard” ¢ MOHOG510UYHBIM
VNHBEPTOPOM n COOTBETCTBYIOLIVM
NOCTOAHHbIM ~ TOKOM  [BUratens u
KOHTponnepa. [laHHas TexHonorua 6bina
BbIMONTHNMA U AOCTYMHA TONbKO ANiA 6onee
BbICOKOVW NMPOM3BOANTENbHOCTY NPYBOLA
B TOo Bpems. “Ward Leonard vision” ckopo
CTan OCHOBOW TEXHONMOTUW KOMMAHUN
Zumbach Ha gonrue rogpbl.

B Hauane 1960-x 3ymb6ax MOHAN, uTO
ero 6M3HeC C npuBoZaMU He MOXeT
rapaHTupoBsatb cTabunbHoe 6yayliee
ana komnaHuu. OTpacsib 6Gbina nonHa
HOBBIX TEXHOJIOrMYECKNX BO3MOXHOCTEN,
a, cfefoBaTesibHO, PacTyLWUM  YMCSIOM
KOHKYPEHTOB, KOTOpble Hayanu CHMXaTb
ueHbl 1 mapxy. Chdepa npousBoacTBa
VNHCTPYMEHTOB ana MaLUMHHOrO
060pyaoBaHMs BCKOPe NpuLuia B yNaaokK.

Okono 1972 ropa 6bln  pa3spaboTaH
nnaH no  npowv3BoACTBY  npubopa
ONA  UCMbITaHWS  3KCUEHTpucmTeTa Yy

anekTpuyecknx Kabenei. A B 1974 ropy
3ymb6ax nosyuun MaTeHT Ha HOBbIiA
VNHAYKTUBHbBIN Npubop Ex-Test 7, koTopbli
OfHVIM 13 MepBbIX AO6UNCA ycrexa B TOM,
YTO CerofjHA HasbiBalT 060pyAOBaHMEM
ONA V3MepeHVA B peXume peasibHoro

BpemeHn. OnTuyeckne npubopbl AnsA
U3MepeHVs guameTpa CTanu  camon
ycneLlHom npoaykuuen Zumbach.

AHanorosbli

Tun  Odc 6bin1  co3gaH

okono 1975 ropa, npnbop abcontoTHOro
nsmepeHus types Odac 24 ctan nepsbiM
npuéopomM ¢ abCcontoTHbIM NU3MEePEHUNEM,
npoAaHHbIM B OOMbWKX KONMYecTBax.

“Odac™
TOBapHbIM

CTan 3aperncTtpmpoBaHHbIM

3HAKOM, bonee

80 000 npubopos Odac Bcex TMMNOB 1 ANA
60NbLIOro fiMana3oHa NpUMeHeHui Obinu
npofaHbl € Tex Nnop.

B 1994 ropgy BpyHo 3ymbax nepepan
PYKOBOACTBO rpymnmnon KomnaHui cBoemy
cbiHy PanHepy. B nocnepyiowme rogbl

rpynna paclmpsnach,

n co3gaBsanncb

HoBble dUnmnasnbl, TOMUMO Npoyero B A3nu.
lMoMUMO AaHHBbIX KOMMaHWIA, KOTOPbIMM

Brageer
[OMNOSHUTENbHbIE

Zumbach, 6biny  OTKPbITHI

npencraBuTenbCcTBa.

BrniocnencTsmm, ogHa 13 Lenen KoMmnaHmm
Zumbach, 6n13ocTb K KnueHtam, 6bina

MaKCMManbHO yBeJINYEHa,

a MecCTHoe

ob6cnynBaHVe MOCTOAHHO PacpPANOCh
Ha npoTsaxxeHun 20 ner.

B pesynbTtaTe npoaaxm "
oducel  obCnyxKMBaHMA, a  TaKxe
3aperncTprpoBaHHbIe nosxe

KOMMaHun, obpa3oBannucb BO MHOTIMX
CcTpaHax, HaunHaa ¢ 1970 ropa. Mepson
KomnaHuen 6bina komnaHua B CLIA B

1

KOMnNaHuA B

979 ropy, 3a KoTopow mnocsepgosana
BenukobputaHuy,

lepmannn, ®paHuun, Ucnanmm, Utanun,
Wuann, TaneaHe n B 2001 rogy B Kutae.
bonee 20 nHXeHepoB MO nNpofaxam B
OpnyHAe M WHOCTPaHHbIX KOMMNaHW
ceityac obecneumnBatoT ycnex npoayKuunm
Ha MUPOBOM PbIHKe.

Zumbach AG - Wseiinapus
Be6canT: www.zumbach.com
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TexHn4yeckKkas ctaTtbf

UHcnekKyunAa n aHanns matepuana
M13-C n Bbicoko3pPeKTNBHOrO
TepMomn1acToBOro 3siactomepa npm
nponsBoAcCTBe Kabenen cpeaHero
N BbICOKOIro Hanpsa»eHuA

Fappw MpyHk, Sikora AG, bpemeH, lfepmaHuna

AHHOTaAYNA

MnacTMacca, KoTopas WCMNonb3yeTca Ans
nsonaunMn Kabenen cpenHero, BbICOKOro
N CBEPXBbICOKOrO HanpsaeHus, LOMKHa
COOTBETCTBOBATb  CaMbiM  BbICOKUM
CTaHZApTam YNCTOTbI.

Hanbonee vacto ansa umsonAuun Kabens
ncnonb3ayetca MN3-C (CLuMTbI NONNSTUNEH).
Ons cwuBKM nonuaTuneHa Kabenb
NpoxoauT uvepe3 Tpyby HenpepbiBHON
BY/IKaHM3aUuMKW, rge OH nojBepraetcs
BO3[ENCTBMIO BbICOKMX TemnepaTyp AnA
cwmBkn. OO6BIYHO NpU  NPOU3BOACTBE
kKabene  paHHbIX  TMNoB  Tpyba
HernpepbIBHOW BYfIKaHM3aLUMM 3amnoHeHa
a30TOM U GYHKUMOHMPYET NOA AaBlieHNneM
10 6ap.

Jo panbHelwen o6paboTkn Kabens,
TaKoM KaK MPUMEHEHMEe 3KPpaHa, a TaKXe
Hapy»XHbIx  obonouyek, Heobxofunma
Jerasauus, Kotopasi MOXeT 3aHATb ao 10
OHen.

O6blUHO  NIMHMA  NOCTPOEHa  Kak
HaK/IOHHAas  JIMHUA  HemnpepbiBHOMN
ByNKaHM3aLUM UM BepTUKanbHaA NMHUA
HernpepbIBHON BY/KaHU3aLUuun. TexHonorus
ABNAETCA MNPOBEPEHHON, TaK KakK OHa
UCMoNb3yeTca [eCATUNETUAMY, OfHaKO
OHa nopapasymeBaeT 6osbluvie 3aTpaTbl Ha
CTPOWTENBCTBO Y IMHUIO NPOV3BOACTBA.

Kpome TOro, ectb ewe oOAuH
COBpPEMEeHHbI MeTof, rae B KayecTBe
N30NALMOHHOro MaTepuana Ucnosnb3yerca
BbICOKOIGEKTUBHBIA  TEPMOMIACcTOBbIN
3/1aCTOMEP Ha OCHOBe MONUMPOMNueHa.
[JaHHaAa HoBaa TexHonorua  6bina
BMOCNEACTBUN M306peTeHa KoMmnaHwuei
Prysmian ~©n  onybnukoBaHa  Kak
Ha3biBaemaa P-nasep TexHonoruma.
MaTepuan pemoHCTpupyeT xopouue

58 man 2017 r.

JNeKTpPUYECKe N TepMO-MexaHnyeckue
XapPaKTEPUCTUKN, CPABHVIMbIE B HEKOTOPbIX
acnekTax c xapaktepuctukamum [13-C.
BblCOKOI)PEKTNBHBIV  TEPMOMNIACTOBbIN
aMacTomMep He TpebyeT CeKUMU CLUMBKM U
OUMCTKM ferasauuen.

DTO O3HayaeT, YTo BecCb Kabenb MoOXeT
ObITb M3roTOBJIEH B MpoOLEcce MOTOYHOMO
NPOV3BOACTBA, rAe AaXKe dKpaHMpOBaHue
1 BHeLHAs 060/10UKa MOTYT NPUMEHATHCA
3a OfWH NPOV3BOACTBEHHDIN LUaT.

HesaBucrMo OT TOro, Kakol mnomxon
nprmeHseTcsa, Tpe6OBaHUA K MPOYHOCTU
Mn>-C " BbICOKOIOPEKTMBHOIO
TEpPMOM/IacTOBOro 3/1acTOMepa OCTaloTCA
Ha OAMHAKOBO BbICOKOM YPOBHE 1 AOMXKHbI
6bITb COGMOAEHbl. B AaHHOM OTHOLWeEHWK
BaXKHa uncToTa N30JIALMOHHOIO
matepuana. M MMeHHO B 3TOT MOMEHT
B LUEHTpe BHMWMaHUA oOKa3blBaeTcs
yCOBEpLWEHCTBOBaHHAA cnctema
WHCMEKL MM YNCTOTbI U COPTUPOBKMN.

B paHHOl paboTe OypeT npepfcTaBneHa
cMcTeMa MHCMNEKUMK B PeXxrnme peanbHoro
BPEMEHU ©  COPTUPOBKM, KOTopas
O0OHapYXMBaET 3arpsA3HEHUA BHYTPU 1 Ha
3aroTOBKax, Takoe Kak MeTainyeckoe uim
OopraHuyeckoe 3arps3HeHune, M3MeHeHUs
uBeTa, B3aMMHOe 3arps3HeHWe 1
MNHOPOAHbIE 3arOTOBKM.

MpepctaBneHHaa cucTema BKIOYaeT
YHUKaNbHYl0 KOMOGWHaLMIO TexHonorum
PEHTFEeHOBCKOrO flyya W TEeXHONOruto
OnTUYECKON Kamepbl Ana obecrneyeHus
camon BbICOKOW BEPOATHOCTM
06HapyXeHNA BCEX BUOOB 3arpsi3HEHWI.
Takum o6pa3om, KauyecTBO MaTepuana
Mn>3-C nnu BblCOKO3PEKTUBHOIO
TepmMonnacToBoro anacTomepa "
COOTBETCTBEHHO  MPOU3BOACTBEHHbIN
npouecc ONTUMMU3NPOBAHbI, U  LEHbl
CHUKEHDI.

Kpome Toro, B paHHoi paboTe KpaTko
npepcTaBneHa WHHOBALUMOHHasA
aBTOHOMHaA CUCTeMa, KOTopasa NpoBOAMUT
WHCNEKUMIO Y aHanv3 HeBGOMbLUMX MapTuia
3aroTOBOK.

TakKe BaXHO MNpPOBEPATb 3aroToBKMU,
KoTopble 6blIN OTCOPTUPOBAHbI CUCTEMON
WHCNEKLMW B PeXXMMe peasibHOro BpeMeHu
1 COPTUPOBKM.

CpeaHeBONbTHbIE N
BbICOKOBOJIbTHbIE
Kabenu c nsonauymven
n3M3-Cn
BblCOKO3¢pPEKTUBHOIO
TepMOMnIacToBOro
anacromepa

CeropgHs OCHOBHbIM mMaTepuanom,
KOTOPbIN Mcnonb3yeTca Ansa M30nauun
CpefHEeBONIbTHbIX U  BbICOKOBOJIbTHbIX
Kabenen, ABNAETCA CLIMTHIA MOANITUNEH
(M>-Q).

ClUNTBIA NONUSTUNIEH NU3rOTaB/IMBAETCS U3
NoNN3TUNEHA NOA BbICOKMM [aBieHNEeM C
OpraHMyeckMMMN NepoKCcMaammn B Kayectse
gob6asku. CwyBKa NPOMCXOAUT nopA
[aBfieHVeM U BbICOKOWN TemnepaTypo.
OTpenbHble  MOJIEKYNAPHbIE  LEMOYKU
CBA3bIBAOTCA OAHA C APYrow, uTo
NpYBOAUT K W3MEHeHMI0 MaTepuana c
TEPMOMIACTUYHOO Ha SMACTUYHBIN.

MNpeumywecteom [13-C B KauyecTBe
M30NAUMM  ONA  CPeAHEBOJNIbTHbIX U
BbICOKOBOJIbTHbIX ~ Kabenen AsnAetca

€ro HuMsKaa AunanekTpunyeckaa notepa wn
OT/INYHbIE 3JTIEKTPUYECKNE " d)I/I3I/IHGCKI/Ie
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XapaKkTepucTukm ana nepepgauu
aneKkTposHeprun. Tak Kak [3-C aBnaetca
YCTONUMBBIM K Tepmuyeckorn aedpopmauum
N cTapeHuto, Kabenb n3 M3-C nossondaer
nepefaBatb TOKM 6Gonblwoi cunbl. Euge
OLHOM  XapaKTepucTukom  ABnAeTca
NEerkocTb YycTaHOBKM Kabena u3 [13-C.
OH BblepPXMNBAET K3rMObl ManeHbKOro
paguyca n ABnAeTCA nerkum.”?

Heckonbko net Hasag komnaHua Prysmian
n3obpena HOBbLIM TN Kabens, rae BMecTo
M3-C ucnonb3yetca BbICOKOIGPEKTUBHbIN
TePMONIacTOBbIN d1acToMep.

[JaHHbI MaTepuan obnagaeT CXOXUMU
¢ N3-C xapaktepuctnkamu. OTanumem
ABNAETCA  OTCYTCTBME  CLUMBKM W,
COOTBETCTBEHHO, OTCYTCTBME MOGOYHON
npogykuuu, BblCOKO3 b EKTUBHbIN
TEPMOMJIACTOBbIN 31acTOMep [onycKaeT
NOBTOPHOE MpUMeHeHue, Mo3BonAeT
COKpaTuTb Bpems N3roTOBNEHMA,
yMeHblaeT njowaab YCTaHOBKU 1
ABNAETCA COBMECTVMbIM C CyLLECTBYIOLLUMM
KOMMOHEHTaMU CETU.

O6a matepuana - n3-c "
BbICOKOIDEKTUBHBIA  TEPMOMIACcTOBbIN
JnacTomep - UCMOMb3ylTCA  AnA
NPOU3BOACTBA  CPEAHEBONbTHLIX U
BbICOKOBOJIBTHBIX Kabenei.

V¥V PucyHOK 1. /130/1941OHHbIVI KOMIaYHA BbICOKOrO
Kayectsa

V¥V PUCYHOK 2. Pa3pe3 Kabensi CBEpXBbICOKOro
HaMpsXXeHNA ¢ 06pPbIBOM
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A PucyHok 3. Cuctema nHcrnekymm v CopTupoBKu ¢
PEHTIEHOBCKOV KaMepoui (3e51eHOM), onTnyeckou
(Kkentas), nHppakpacHas (KpacHas) v UBETHOW
(rony6oui) kamepamm

A PucyHoOK 5. ABTOHOMHas cucrema uHcneKymm u
aHanm3a

Heob6xoaumocTtb B
YMCTbIX NNIACTUUYECKNX
MaTepuanax gns
BbICOKOBOJIbTHbIX
Kabenen n Kabenen
CBepXBbICOKOro
HanpsXeHunA

Ynctota nnacTMyeckoro  martepumana,
KOTOpbIV WCMonb3yeTca ANA M30NAuUn
BbICOKOBONbTHbIX Kabenein un Kabenen
CBEPXBbICOKOIO  HanpsXKeHWsA, OueHb
BakHa. Yem umwe komnayHp (PucyHok
1), TemM MeHblle PUCK MONOMKMU.
MeTannmnyeckne npumecm pasmepom BCero
50 MKM MOTYT NOBPEeAUTb OKOHYaTeNbHYO
npoayKLuio, YTO NpVBEAET B MOCNeACTBUN
K yBeNM4eHMIo 3aTpar.

K npumepy, pemMoHT pedekTHOro
noABOAHOro Kabensa, KOTOPbIA  Obin
NoBpeXAeH W3-3a 3arpA3HEHUs, MOXeT
NPVBECTM K Heaensam npocTos. Kpome Toro,
3arpA3HeHHbIN M30MALVOHHBIN KOMMAYHA,
COOTBETCTBEHHO, MOBPEXAEHHblE Kabenu
1 nocnegytowme BbIXogbl M3 CTPOA Mpu
WCMbITAHUN  Ha  paspsafd  OKasblBaloT
HeraTMBHOE BIAHME HAaOTpac/bBrNpoLiecce
npousBofcTBa. Kak 4yacTb NPOV3BOACTBA
Kabenen CBEPXBbICOKOTO HaMpsXeHus
MPOBOANTCA WCMbITaHNE Ha YCTAaHOBKE C
NCMbITaTeNbHbIM HanpskeHem B 2,5 pasa
BblLIE HOMUHAJIbHOTO HaMPSKeHNS.

Mpnbnu3utenbHO OT NATM [O LWeCTU
BbIXOAOB 13 cTposs B rop (PucyHok
2) 06blYHO PUKCHPYIOTCA Ha KaXKgou
NPOU3BOACTBEHHON  MOWAAKE,  4TO
NPYBOAUT K OrPOMHbBIM MOTePsIM.  TONbKO

OfVH BbIXOZ, U3 CTPOA NPUBOANUT K 3aTpaTam
B pa3mepe 150 000 eBpo elye O AOCTaBKMN
Kabena B npegHasHayeHHoe MecCTo.
Kpome Toro, noTepsHO LieHHOe BpeMs, UYTo
[enaeTt HefOCTVXXMMbIM MOCTaBKY B paHee
COrNlacoOBaHHbIe CPOKMN.

OueHb 4acTo MPUXOAUTCA WCMONb30BaTb
HecornacoBaHHble  COefWHEHUA, 4TO
BMOCNEACTBUM HAHOCWT YPOH penyTaumu
BbICOKOrO  KauyecTBa MpoOMU3BOAUTENA
N MOXeT MNPUBECTN K KOHTPAKTHbIM
HeyCToMKaMm.

MIMeHHO No AaHHbIM NPUYMHAM HeKoTopble
CTaHAApTbl K BbICOKOBOJIbTHbIM Kabenam
TpebyloT  UCKIIIYEHUA  3arpA3HeHui
pasmepom oT 75 MKM B 06pabOTaHHbIX
maTtepuanax.”’! [Tlommmo 3Toro, cyLecTByoT
pykoBogctBa AEIC (Association of Edison
Illuminating Companies), B KOTOpbIX
yKasaHo, 4To Kabenu [poOnXHbl ObITb
paccumTaHbl Takum 06pa3om, uToObI
X CPOK Cy»KObl COCTaBAsAN MWUHAMYM
40 net. COOTBETCTBEHHO, HeobGXxoaumo
npoeoanTb MHcnekumto 100% matepuana
B YaCTW €ro 4YuctoTbl AO TOro, Kak OH
nonagaetT B KOHEYHY MpoayKuuio.
WcnbitaHna o6pa3LoB He JOCTaTOuUHbI ANA
MOJIHOTO HAZEXHOro WCKIIYEeHNA BCex
3arpAsHeHnN.

CerogHa  npowusBoauTenun  Kabenen
MCMONb3YyIOT 3KpaHbl ANA ynaBnvBaHUA
3arpAsHeHun B pacnnaBax [3-C un
BbICOKOI()PEKTMBHOIO TEPMOMIacTOBOro
3nacTomepa [0 TOro, Kak OHW nonagyT
B Kabenb. DKpaHbl  MnomeljalTcs
HENnoCpeACTBEHHO Ha MOTOK pacnna.a
nocsie 3KCTpydepa nepepn  CLUMBKOW.
OpHaKko, [JaHHble 3SKpaHbl 3acopATcA
npy oXorax Wiy M3NMILUHEM KONUYecTBe
3arpA3HeHNn  nocsie  onpepeseHHoro
BpeMeHMU MNCNONb30BaHMA. 3atem
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[laBlieHWe pacnnaBa B 3KCTpyaepe
MOXET 3HAUWTENIbHO YyBeNnuUTbCAa. W,
HaKoHel, HeobxoaMmMo OCTaHaB/MBaTb
NPOV3BOACTBO AJ1A 3aMeHbl SKPAHOB, UTO
B CBOIO Ovepe/ib 03HaUaeT HEOBXOANMOCTb
NPUMEHEHNA COeAUHEHUN B AAHHOM
pacnonoxeHuun. CoefnHeHns, Tam Kabenun
CBApEeHbl, BbIMOSIHATCA BPYUYHYlO 1
BCerga ABMSIOTCA KPUTUYECKM BaXKHbIMU,
0ocobeHHO [Ansa noABOAHbIX Kabenen,
NnprYMeHsiemMbIX Ha wwenbde. BoT nouemy
npomsBoguTenn Kabenen CcTpemaTca
nocTaBuTb Kabenu O6OMbLLIOW ANWHbBI C
MUHUMaJSTbHbBIM KOJIMYECTBOM COeIVIHEHWI,
TaK Kak OHW He npeanosaralT Hanuyue
MOTEHUMANbHOrO pUCKa Bbixoda U3
cTposA. Tak KaK 3acOpeHHble 3SKpaHbl
CHWXKAIOT MNPOU3BOAUTENBHOCTb JIMHUN,
HeobXoAMMO  BBE[EHME  HaJeXHbIX
METOAOB A5 OGHapPYKeHUs 3arpAsHeHus
B MOIMSTUIEHOBOM MaTepuare.

Ob6ecneyeHne

yuncrotbl M13-Cn
BblCOKO3$pPeKTUBHOIro
TepMonnacToBoro
anacTomepa Ao
nepepaborTkun
MaTepuana: nHcnekuus
N COPTUPOBKA

CerogHa pgns
MCMNOJb3yIoTCA

nHCnekynn
cncTembl

3aroToBoOK
nméo B

nabopatopusax, NM6o ANA KOHTpona B
pexume peasibHOrO BPeMeHW BO Bpems
npouecca 06pa3oBaHKsA rpaHyI.

bonbwunHcTBO CNCTemM OCHOBAHO
Ha  ONTUYeCcKOW TexHonorum  ana
0o6HapyeHWA 3arpA3HeHNA Ha 3aroToBKe.
3arpsA3sHeHne BHYTPY 3aroTOBOK HEe MOXeT
ObITb BbISIB/IEHO JAHHbIMWN CUCTEMAMW.

Cnctema UMHCNEKUMW U COPTUPOBKY,
OnMcaHHas HWXe, No3BoNAeT obecneuntb
100% KayecTBO B pexume peasbHOro
BpPEeMeHU Npu NCNoJib30BaHNM TEXHONOMK
PEHTFEeHOBCKMX JNlyyel M  ONTU4YecKom
TeXHOornn.

3arpAsHeHVs, KOTopble OGHaPYXKMBAKOTCA
" onpegenaoTcs nporpaMMHbIM

obecneyeHuvem, obpabaTbiBaoLWmm
nsobpakeHus, XapakTepusytoTca
KaK 3arpA3HeHMA 1 aBTOMATMYecKu
oTAenATCA.

TexHOonorMA  Mno3BOAAeT  BbIABNATb

3arpA3HeHnA pasmepos A0 50 MKM.

PeHTreHoBCKanA
TexHonorus

OCHOBHOW NpuHUMN O6HapyXeHUa B
PEHTreHOBCKON TEXHOMOTUU WCMONb3yeT
pasnuuHoe 3aTyxaHue maTtepuana.

M3-C, B OCHOBHOM, COHOEPXWT Yrnepog.
ATOM yrnepofa CofepKuT LecTb NPOTOHOB
B AfApe.

CTaHZapTHbIM 3arps3HeHVemM ABAAIOTCA
MeTannyeckne Yactuubl U3 SKCTpyaepa
VNN FPaHYIATOPA, YTO B OCHOBHOM COCTOUT
n3 xenesa (FE). Y xenesa 26 npoTOHOB B
anpe.

[aHHble 26 npoTOHOB uMelT 6onee
BbICOKOE PEHTreHOBCKOe 3aTyxaHwue,
yem LWeCTb MPOTOHOB W Y yriepopa, uTo
B pe3synbTate npeaocTaBnAer Apkoe
oTInuMe mexpy [ABYMA maTepuanamv Ha
PEHTreHOBCKOM 1306paxeHuN.

OnTnyeckas
TexHonorumAa

Yto KacaeTcAa OMNTUYECKOW WHCMEeKUuw,
ocBelleHVe  WUrpaeT  CyUweCcTBEHHYI0
pornb.

[na TouHOW perucTpauum MOTOKOB
maTepuana npu CKOPOCT MPOU3BOACTBA
ncnonb3yTca COBpeMeHHble

TEXHOJIOTUYHbIe Kamepbl (ONTUYeCKue,
MHdpPaKpacHble, LIBETHble Kamepbl).

MouHoe nporpammHoe obecrneueHve no
06paboTKe M306paXKeHUA CXOXe C TeM,
KOTOPOE UCMOMb3YeTCA ANA PEHTTEHOBCKO
MHCNeKumnmn ans obOHapyXeHusn
3arpA3HeHNs ONTUYECKOW CUCTEMDI.

Takum o6pasom, npu YCTaHOBNEHUM
onpepaenieHHOro nopora Bce 3arpA3HeHHble
3aroToBKM,  KOTOpble  MpeBblllaloT
nopor B MaTemMaTUyeckom anropuTme,
OTCOPTUPOBbLIBAIOTCA.

V¥V PucyHok 4. [TocpescTBomM peHTreHOBCKOV TEXHOMOMN 1 ONMTUYECKOU MHCMEKLIMN CUCTEMA OOHAPYXNBAET 3arPA3HEHNE BHYTPU METAJINYECKOV 3aroTOBKU 1 Ha ee
rnosepxHocTH. CUCTEMa OOHaPYXNBAET METATMHYECKOE 3arPA3HEHNE, YePHDIE TOYKM, TOXKETTEHNA Y OTIINYUA LBETA B MPO3PAYHbIX 1 HEMPO3PaYHbIX MaTepuanax
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CraHpapTHoe
3arpsAsHeHue,
o6GHapyXusaemoe
PEeHTreHOBCKOIN

N onTU4YecKon
TexHosnormnemn

KomOuHauma Kak peHTreHOBCKOW, TaKk u
ONTUYECKON TexXHOMoruM mno3sonaet
06HapyXUTb 3arpA3HeHWe B caMoi
3aroToBKe 1 Ha ee noBepxHocTh (PrcyHoK
4). PeHTreHoBCKasa cucTema nNpPOBOAUT
WHCMEKUMIO MPO3PayYHbIX 1 OKpaLlUeHHbIX
3aroToBOK (Hampumep, YepHbIx), a Takxe
noslynpoBOAHNKOBbIX MaTepuanos [13-C
Ha Hanunure 3arpsa3HeHn.

CTaHpapTHble 3arpA3HeHus,
o6HapyXnBaemMble PEHTFeHOM, SABAOTCA
MeTan/Inyeckne, a TakKe opraHuyeckme
3arpAsHeHuns " HEeOLHOPOAHOCTU
(TiO,) BHyTpu 3arotoBku. Kpome Toro,
onTMyeckaa cuctemMa OOHapyXMBaeT, K
npumepy, YepHble MATHa Ha 3aroTOBKax,
MHOpOAHble O0OBEKTbl U WHOPOAHbIE
3aroTOBKM, a TaKXKe OpraHMyeckoe uan
MeTaNInYeckoe 3arpsasHeHme.

UHTerpaymna cucremnol B
NVUHNIO NPON3BOACTBA

Crctema 06bIYHO YCTaHaBMBAETCA MexXay
NPUEeMHUKOM, Ha KOTOpbI nocTynaeT
matepuan nocne nopaun [M3-C n
BbICOKO3)PEKTUBHOIO TEPMOMIACTOBOroO
snactomepa (OKTabuH, MeWoK win
€MKOCTb) 1 MPUEMHMKOB IKCTPyAepa, Kyaa
KOMMayHJ, NoJaeTcA CaMmOTEKOM.

CucremMbl NHCNEKLUMN
M aHanvn3a 3arotoBoK,
3epeH n neHt/

NJIEHOK B peXnme
peanbHOro BpeMeHu v
AaBTOHOMHbIE

[loMMMO  YyCTPOMCTB  MHCMEKUUM 1
COPTMPOBKM B pexume peasibHOro
BpeMeHU, eCTb MOAY/bHble pa3paboTaHHble
CUCTEMbl AN WHCNEKUMIA B pexume
peanbHOro BpeMeHW UK  aBTOHOMHbIX
WNHCMEKLUWIA 1N aHann3a 3aroToBOK, 3epeH 1
NIEHT/NNIEHOK.

OHM  uncnonb3ylTCA ONA  MeHbluero
ob6bema MNpPOM3BOACTBA, a  TaKXe
ONnA  MPOW3BOACTBEHHbIX JIMHWIA, rhe
[OCTaTOYHO BbIOOPOYHOE UCMbITaHUE, UK
[NA BXOAHOTO KOHTPONA NPOAYKLUMN.
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B  3aBMcMMOCTM  OT  MpUMEHeHus
cucTembl 060pyAOBaHbl PEHTrEHOBCKOM
TeXHosornen, MHPppaKpPacHoON TEXHONOrnen
VAN OMNTUYECKUMU CEHCOopaMK, KOTopble
LOJIKHbI  MPUMMEHATbBCA BO  BpemA
npoBeAeHNa BbIOOPOYHbBIX WCMbITaHUA 1
06HapyXu1BaTb 3arpA3HEHNA pPa3MepoMm
oT 50 MKkM. K npumepy, yCTpoOWCTBO
nabopaTtopHON WMHCNEKUUN 1 aHanmsa C
PEHTreHOBCKOW TexHonorunen (PrucyHok 5)
npoBoAnT nHcnekumio o 3 000 3aroToBOK,
KOTOpble pa3melleHbl Ha MOAHOCe.

3a HECKONbKO  CeKyHA  AaHHble
3aroToBKM MPOXOAAT WHCNEKUUo Ha
Hanunume 3arpAasHeHnn. BnocnepcTBun
3arpsi3HEHHble  3aroTOBKU  OMTUYECKU
BbIJENATCA, UTO [enaeT W3BNeveHue
OTAENbHOrO 3arpA3HeHNA 3HaUYUTENbHO
nerye.

[na nonHoro npouecca onTuMmsauunin

TexHonornn npounssoaunTenn Kabens
coegnHUnn MHCNeKUNo B pexunme
peanbHOro BpemMeHun n cacTemy

COPTMPOBKN C YCTPOWMCTBOM aBTOHOMHOW
WHCNEeKLUUN 1 aHanm3a.

Mocne o6HapyXeHWA U OTCOPTUPOBKM
3arpsA3HeHHbIX 3arotoBok nabopaTopHasn

cncrtema MHCMeKTupyet AaHHble
3aroToBKu NMOBTOPHO W  ONTU4YeCKN
OTMe4aeT 3arpA3HeHne nanAa nerkoro

oTaeneHus Becb b6pak. [laHHoe couyeTaHue
AaBTOHOMHOW WHCMEKUMA U UHCNEKUUN B
peXxumMe peasbHOTrO BPEMEHV MO3BONSET
KOHTPOMMPOBATb YMCTOTY MaTepuana u
no3BonseT co3fjaBatb 6a3y JaHHbIX AnA
npepoTBpalLeHna byayLlero 3arpAa3HeHus.

3aKnwuyeHune

Taknm 06pa3om, B JlaHHOW paboTe yKasaHbl
NPVYMHbI, MO KOTOPbIM Heobxoauma
BblCOKasA cTeneHb ymctoTbl gna 3-C n
BbICOKO3()EKTUBHOrO TEPMOMIACTOBOIO
anacTomepa, WCMonb3yemblX B KayecTBe
M30NAUUN BbICOKOBOJIbTHBIX Kabenen wu
Kabenel CBepXBbICOKOTO HaMpPsXXEHMS.

Kpome Toro, B paboTe npepctaBieHa
cMcTemMa [anA  aBTOHOMHOMO KOHTPOSs
KauecTBa 1 KOHTPOJIA KAYeCTBa B peasibHOM
BpemeHn M3-C n BbICOKOIPPEKTUBHOrO
TEPMOM/IaCTOBOro 3/aCTOMEpPa, KOTopble
NPoBOAAT MHCMEKUUIO MaTepriana O ero
06paboTKu.

MpeacTaBneHHaa cUCTEMA WHCNEKLMK
7 COPTUPOBKM obHapyXunBaeT
3arpsi3HEHHblE 3arOoTOBKW U OTAENseT unX
[0 TOro, Kak OHW MomnagalT B MnpoLuecc
3KCTPY3uun. 3arpAsHeHne MoxeT ObiTb
B MaTepuiane cCblpbf, HO TaKXe MOXeT
noABMTbCA Ha CTagum o06paboTkn u
TpaHcnoptupoBku.  COOTBETCTBEHHO,
Jaxe ecnu npowusBoauTenu Kabenen
NCMONb3YIOT 3KPaHbl, AaHHaA TeXHONorua
npefoTBpallaeT 3acopeHre SKPaHOB

3arpA3HEHMAMM OT 3aroTOBOK U, TaKUM
obpa3om, obecrneuvBaeT 6Gonee ponrui
CPOK CNy»06bl U HAAEXKHOCTb.

Mpn ncnonb3oBaHUN PEHTTEHOBCKON 1
ONTUYECKOW TEXHONOT NI OBHapYKMBaOTCA
3arpAsHAlLMe BellecTBa BHYTPUM U Ha
NOBEPXHOCTN 3aroTOBOK, YTO rapaHTupyeT
100% KOHTpONb KayecTsa.

C ncnonb3oBaHNEM CUCTEMblI aBTOHOMHOM
VHCMEeKLMM W aHanm3a 3arpA3HeHHbIX
3aroTOBOK, KOTOpble OblIn OTAeneHbl npu
NMOMOLN CUCTEMbI VMHCMEKLUN B PEXMME
peanbHOro BpeMeHM, MOXHO YNyylWuTb
NPOV3BOACTBEHHblE NpoLuecchl. YnctoTa
MaTepuana KOHTPONUPYeTCA, a aHanu3
JaeT uHpopmauma gns npefoTBpaLleHns
3arpA3HeHuns B byayliem.

Mpn ofHOBPEMEHHOM WCMOJSIb30BaHUN
JaHHbIX MPeVMyLLecTB WCMONb30BaHMe
npeAcTaBfieHHbIX  TEXHONOrUMM  AnA
KOHTpoONA KayectBa MmaTepuana 13-C n
BbICOKO3)PEKTVBHOrO TepMOMIacToBOro
3nacToMepa ABNAETCA CYLeCTBEHHbIM Ans
obecneyeHnsa BbICOKOrO KauecTBa Kabenei
BbICOKOTO 11 CBEPXBbICOKOrO HaMpsXKeHUA.

B 10 e Bpems, Npu obecneyeHnn BbICOKON
cteneHn 4nuctotol Matepuana [13-C wun
BbICOKOI)PEKTMBHOIO TEPMOMIacTOBOroO
snactomepa CTOMMOCTb  NMOBTOPHOrO
nNpon3BOACTBa Kabeneil, KoTopble He
NPOLWN MCMbITaHWE Ha pa3pag, MoXeT
6bITb  YMeHblueHa, a 3PPeKTUBHOCTb
JIMHUW NPOV3BOACTBA Kabena 3HaunTenbHO
yBenuyeHa. |
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" Conference Paper in Electrical Insulation, 1988,

Conference Record of the 1988 IEEE International
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systems
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pdf
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Essor d’une infrastructure
florissante pour I'exposition

WIRE Southeast Asia fera retour cette
année au Bangkok Trade & Exhibition
Centre (BITEC), Bangkok, Thailande, du
19 au 21 Septembre. L'aménagement
rapide et stratégique des deux foires
commerciales spécialisées se situe dans
le cadre des perspectives encourageantes
attendues pour les industries du fil et du
cable, notamment en raison de l'essor dans
le domaine des infrastructures et de la
production en Asie du Sud-Est.

Linscription en ligne des exposants est
ouverte maintenant sur le site web www.
wire-southeastasia.com

Selon la  Banque asiatique de
développement (BAD), les secteurs
de Iénergie et des  transports

représenteront 62,6% du total des besoins
dinvestissement dans le secteur des
infrastructures de I'ANASE (Association des
nations de I'Asie du Sud-Est) d'ici 2020. Cela
est confirmé par la projection de Goldman
Sachs en ce qui concerne les dépenses
en infrastructures dans les secteurs de
I'électricité et des transports dans quatre
pays de [I'ANASE (Thailande, Malaisie,
Indonésie et Philippines) qui sélevera a 524
milliards de dollars d'ici 2020.

Une initiative majeure de I'ASEAN
dans le secteur des infrastructures est
représentée par 'ASEAN Power Grid (APG)
avec des besoins d'investissement de
5,9 milliards de dollars américains, ainsi

A Exposants et visiteurs a un fil précédent Southeast Asie

que par le train a grande vitesse reliant
Singapour a Kuala Lumpur, qui s'étendra
sur 217 milles et sera vraisemblablement
opérationnel en 2026.

En ce qui concerne le c6té manufacturier,
au cas ou les pays de 'ANASE activerait
totalement la stratégie d'intégration de la
Communauté économique de 'ANASE et
obtiendrait une part plus importante de
la fabrication globale, la région pourrait
réaliser un PIB annuel de 280 a 625
milliards de dollars d'ici 2030, comme
I'indique un récent rapport du McKinsey
Global Institute.

Messe Diisseldorf organise la participation des
exposants a Iran Wire 2017

Iran Wire se tiendra a Téhéran du 5 au 8 décembre en tant que seule exposition en Iran
qui sera dédiée a la totalité de la gamme des fils, des cables, des tubes, des tuyaux, des

profils et des industries connexes.

Toutes les entreprises internationales des secteurs respectifs qui souhaitent présenter
et vendre leurs produits, trouveront une plate-forme unique a Iran Wire comme point
d’acces attractif sur le marché iranien émergent.

Environ 200 exposants devraient présenter leurs produits techniques innovants
dans les domaines des fils, des cables, des tubes, des tuyaux et des profils. La foire
commerciale se déroulant pendant quatre jours est organisée par la société iranienne
Aria Group Conference and Exhibition Development Company a Téhéran.

Messe Dusseldorf est le partenaire exclusif d'outre-mer et sera responsable de la
publicité et de la gestion des exposants internationaux. En outre, Messe Disseldorf
opére sur un large éventail de domaines organisationnels, y compris I'enregistrement
international des exposants, la conception des stands et le déroulement régulier sur
place au Salon International Permanent de Téhéran.

Messe Diisseldorf GmbH & Co KG - Allemagne

Website: www.iranwire.ir

Mai 2017

Cette croissance de linfrastructure,
parallélement a l'expansion du secteur
de l'automobile, des énergies nouvelles,
des trains a grande vitesse, du transport
urbain, de I'aérospatiale, de la pétrochimie,
de l'infrastructure et d'autres applications,
a apporté de nouvelles opportunités a
I'industrie des dispositifs de fixation.

En réfléchissant a de telles tendances
globales, un secteur spécifique au sein de
la technologie des dispositifs de fixation
fera ses débuts a la foire wire Southeast
Asia 2017. Le Pavillon Fastener réservé aux
dispositifs de fixation sera la vitrine dédiée
de la chaine industrielle compléte en amont
et en aval pour la technologie de fixation.

Le profil de I'exposition couvrira les piéces
de fixation standard et non standard, leur
application dans différents secteurs ainsi
que les compétences et savoir-faire de
fabrication et les supports des pieces de
fixation.

Le programme dynamique a wire
Southeast Asia comportera une gamme
compléte de machines innovantes
pour la fabrication, pour le traitement
et pour la finition des fils et des cables,
la technologie des pieces de fixation,
de nouveaux procédés de mesure, de
contréle et d'ingénierie des essais et des
domaines spécifiques ainsi que des outils
et des matériaux auxiliaires nouveaux et
modernisés. Une série de conférences et
de séminaires complétera les expositions.

Messe Diisseldorf Asia Pte Ltd -
Singapour
Website: www.wire-southeastasia.com
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Zumbach a I'avant-garde - depuis 60 ans

PIONNIER de la mesure en ligne,
Zumbach fabrique une gamme compléte
d'instruments de mesure et de contréle
en ligne sans contact. Sa technologie
est utilisée dans le monde entier et cette
année la société va célébrer son 60éme
anniversaire.

Que ce soit pour lindustrie des cables,
des plastiques, du caoutchouc ou de
I'acier et de l'industrie métallurgique, la
technologie Zumbach est utilisée par
les clients qui comptent sur la qualité et
la fiabilité de ses instruments et de ses
systémes.

C'était le 1er mai 1957 lorsque dans la
petite ville suisse de Bienne (centre de
I'industrie horlogére suisse et mondiale),
Bruno Zumbach, qu'un jeune ingénieur
électricien, de méme pas 30 ans, eu
I'idée de créer sa propre entreprise en
électronique parce qu'il souhaitait réaliser
quelgque chose de maniére indépendante.

L'électronique était encore a ses débuts,
les tubes a relais et a vide étaient encore
les éléments principaux. Le transistor était
quelque chose dimpensable; les circuits
intégrés et les microprocesseurs, des
choses qui semblaient appartenir a un
avenir lointain.

Cependant, a cette époque Ile
développement économique en Suisse
était positif et il y avait de nombreuses
usines de machines florissantes a Bienne.

Les premiéres commandes, passées
individuellement ou pour de petites
quantités, concernaient les systéemes
d'entrainement installés dans tout type de
machine. Il s'agissait de mécanismes pour
les montres, pour le secteur optique, pour
la stérilisation et pour les instruments de
toutes sortes.

Probablement la commande la plus
importante et la plus “audacieuse”
dans la phase initiale fut celle pour
l'automatisation du centre pour la
production de beurre a Gossau pres
de  Saint-Gall ~ (Suisse). Lensemble
du systeme de production et de
distribution de beurre fut automatisé
avec un actionnement entiérement
sans contact - alors encore une toute
nouvelle technologie. Ce fut le premier
actionnement de ce genre en Suisse.

Pour des raisons de cout, tous les
éléments de contréle, les soi-disant blocs
logiques, furent développés et fabriqués
en série dans l'usine de l'entreprise. Méme
les actionnements, les barriéres optiques
et d’autres composants furent fabriqués
en interne a Bienne.

www.read-eurowire.com

au centre de Biel

A lépoque, il y avait de nombreux
fabricants de machine de rectification
cylindriques a Bienne et en Suisse
qui exigeaient des actionnements a
faible vibration et a réglage fin. Bruno
Zumbach se rendit vite compte qu'il
s'agissait d'un marché tres important.
Le probléeme était qu'aucune solution
satisfaisante n'était possible avec la
technologie Thyratron de I'époque.

Le projet de Zumbach impliquait le
développement et la construction d'un
actionnement compact et économique,
le “Ward Leonard”, équipé d'un onduleur
monobloc avec un moteur adapté et d'un
régulateur. A Iépoque, cette technologie
n'était praticable et abordable que pour
des  performances  d'actionnements
considérablement supérieures. Le “Ward
Leonard vision” serait bientdt devenu la
technologie Zumbach de base pendant
de nombreuses années.

Au début des années 60, Zumbach se
rendit compte que ses activités dans le
secteur des actionnements ne pouvaient
garantir un avenir durable a l'entreprise.
Le champ fut marqué par de nouvelles
possibilités techniques et donc par un
nombre croissant de concurrents, qui
commencerent a imposer une réduction
des prix et des marges. Lindustrie
des machines-outils aurait bientot
commencé son processus de déclin.

Vers 1972, un plan fut développé pour
produire un testeur d'excentricité pour
les cables électriques. En 1974, Zumbach
obtint un brevet pour le nouvel appareil
inductif 7 Ex-Test qui devint le premier
succes important dans ce qui était alors
le nouveau domaine des équipements
de mesure en ligne.

Les appareils de mesure du diamétre
optiques devinrent les produits les
plus réussis de Zumbach. Les types
analogiques Odc furent créés vers 1975,
les jauges Odac® de mesure absolue a
partir de 1977. L'Odac 24 fut la premiéere
jauge avec une mesure absolue a étre
vendue en grandes quantités. “Odac®”
devint une marque déposée et plus de
80 000 Odacs de tous types et pour une
vaste gamme d‘applications ont été
vendus depuis lors.

En 1994, Bruno Zumbach confia la
direction du groupe a son fils Rainer. Au
cours des années suivantes, le groupe
élargit son activité et fonda d'autres
filiales, entre autres en Asie. Outre ces
filiales de propriété de Zumbach, des
représentants supplémentaires furent
contractés depuis.

Zumbach
renforcer

fut ainsi en mesure de
au maximum l'un des ses
objectifs, la proximité des clients, en
étendant constamment les services
locaux pour ses clients au cours des 20
derniéres années.

En conséquence, des bureaux de vente
et de service furent créés et ensuite des
sociétés enregistrées furent établies
depuis 1970 dans de nombreux
pays. La premiere société fut établie
aux Etats-Unis en 1979, suivis par le
Royaume-Uni, I'Allemagne, la France,
I'Espagne, I'ltalie, I'Inde, Taiwan et en
2001 la Chine. Plus de 20 ingénieurs
commerciaux a Orpund et dans
les entreprises étrangeres assurent
actuellement le succes des produits sur
le marché mondial.

Zumbach Electronic AG - Suisse
Website: www.zumbach.com
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Inspection et analyse des
materiaux XLPE et HPTE
pour la production de cables
a moyenne et haute tension

Par Harry Prunk, Sikora AG, Bréme, Allemagne

Résumeé

Les matieres plastiques utilisées pour
I'isolation des cables de moyenne, haute et
trés haute tension doivent étre conformes
aux normes de pureté les plus strictes.
Généralement, on utilise le matériau XLPE
(polyéthylene réticulable) pour lisolation
du cable.

Pour la réticulation du XLPE, le cable passe
par un tube CV (tube a vulcanisation
continue) ou il est exposé a des
températures élevées pour le processus de
réticulation.

En général, lors de la fabrication de ces
types de cables, le tube CV est rempli
d'azote et actionné a une pression de
10 bars. Avant que le cable puisse étre
soumis a un autre traitement, tel que
I'application d’'un écran et de gaines
extérieures, il est nécessaire d'effectuer un
dégazage, pouvant exiger jusqu’a 10 jours.
Généralement, la ligne est réalisée comme
une ligne CCV ou VCV (vulcanisation
continue en caténaire ou vulcanisation
continue verticale).

La technologie est bien éprouvée car
elle est utilisée depuis des décennies,
mais elle implique des colts élevés
pour la réalisation et pour la ligne de
production. En outre, il existe une autre
méthode avancée utilisant Iélastomere
thermoplastique haute performance (High
Performance Thermoplastic Elastomer ou
HPTE), a base de polypropyléne en tant
que matériau isolant.

De plus, cette nouvelle technologie a été

inventée par Prysmian et est connue sous
le nom de “Technologie Laser-P"!"

e Mai 2017

Le matériau présente de bonnes
propriétés  électriques et  thermo-
mécaniques, comparables, voire méme,
pour certains aspects, supérieures a celles
du XLPE. Le HPTE n'exige pas de section de
réticulation ni de traitement de dégazage.
Cela signifie que le cable complet peut
étre fabriqué dans le cadre d'un processus
de production en ligne, comprenant
également l'application du blindage et
de la gaine extérieure pendant une seule
phase de production.

Quelle que soit I'approche adoptée, les
exigences de résistance diélectrique des
matériaux XLPE et HPTE restent toujours
a un niveau élevé et doivent étre assurées.
La propreté du matériau isolant est
importante a cet égard. C'est a ce point
que le systéme avancé d'inspection de
la pureté et le systeme de tri entrent en
scéne.

Cet article présente un systeme
dinspection et de tri en ligne qui
détecte la contamination a lintérieur et
sur la surface des granules tels que la
contamination métallique ou organique,
les variations de couleur, les agglomérats,
la contamination croisée et les granules
étrangers. Le systeme présenté comprend
la combinaison unique de la technologie
a rayons X et une technologie de caméra
optique pour réaliser la probabilité de
détection maximale pour tout type
de contamination. Ainsi, la qualité
du matériau XLPE ou HPTE et donc le
processus de production sont optimisés et
les couts sont réduits.

En outre, dans cet article nous ferons une
bréve allusion a un nouveau systéme hors
ligne, qui inspecte et analyse de petits lots

de granules. Cela est également important
pour Vérifier les granules qui ont été triés
par le systéeme d'inspection et de tri en
ligne.

Cable moyenne et
haute tension isolé
avec les matériaux
XLPE et HPTE

Aujourd’hui, le matériau isolant le
plus utilisé pour les cables moyenne
tension (MT) et haute tension (HT) est le
polyéthyléne réticulé (XLPE). Ce matériau
est obtenu a partir de polyéthyléne
sous haute pression avec l'addition de
peroxydes organiques comme additifs.

La réticulation a lieu en présence de
chaleur et de pression. Les chaines
moléculaires individuelles sont liées
les unes aux autres avec pour résultat
une  transformation  du matériau
thermoplastique en un matériau élastique.
Un avantage du XLPE comme isolant
pour les cables moyenne et haute tension
est leur faible perte diélectrique et
leurs excellentes propriétés électriques
et physiques pour la transmission de
puissance.

Du fait que le XLPE résiste a la déformation
thermique et au vieillissement, un cable
XLPE est en mesure de transporter
de grandes puissances. Une autre
caractéristique est représentée par la
facilité de pose du cable XLPE. Ce matériau
peut supporter des rayons de courbure
étroit, de plus il est léger.?

www.read-eurowire.com


http://www.read-eurowire.com/

Article technique

I 'y a quelques années, la société
Prysmian a inventé un nouveau type de
cable utilisant le matériau HPTE (High
Performance Elastomer ou élastomere
haute performance) a la place du XLPE.
Ce matériau présente des caractéristiques
équivalentes au XLPE.

La différence consiste dans le fait qu'il
n'y a pas de réticulation et donc aucun
sous-produit, le HPTE est réutilisable, il
permet des temps de production plus
courts, une surface d'installation réduite et
il est compatible avec les composants de
réseau existant déja. Les deux matériaux
XLPE et HPTE sont utilisés pour la
production de cables a moyenne et haute
tension.

Nécessité d’une matiere
plastique propre pour
les cables MT et THT

La pureté de la matiere plastique utilisée
pour lisolation des cables HT et THT
(tres haute tension) est extrémement
importante. Plus le composé est pur
(Figure 1), plus le risque de panne est
réduit.

¥V Figure 1: Composé isolant haute qualité

V¥V Figure 2: Section transversale d’'un cable THT avec
panne

www.read-eurowire.com

Des impuretés métalliques de 50um
peuvent déja elles-mémes endommager
le produit final et entrainer ainsi une forte
augmentation des co(ts.

La réparation d'un cable sous-marin
défectueux, par exemple, qui a
été endommagé par des matiéres
contaminantes, peut entrainer des
semaines d‘arrét. En outre, le composant
de lisolement contaminé peut causer
des défauts dans le cable ainsi que des
pannes consécutives au cours de l'essai de
décharge se répercutant sur l'industrie lors
du processus de fabrication.

Dans le cadre de la production des cables
THT, ces derniers sont testés en usine avec
une tension d'essai de 2,5 fois la tension
nominale.

Généralement chaque site de production
enregistre environ de cing a six pannes
par an (Figure 2), ce qui entraine d'énormes
pertes. Une seule panne entraine déja
des couts jusqu’a 150 000 euros, avant
méme que le cable ne soit posé dans
la position prévue. De plus, on perd un
temps précieux, en compromettant ainsi le
respect les dates de livraison prévues.

Souvent, Il faut utiliser des joints
non choisis d’'un commun accord, en
endommageant ainsi I'image de qualité
du fabricant, ce qui peut entrainer des
pénalités contractuelles.

Clest pourquoi certaines normes
concernant les cables haute tension
exigent I'exclusion de la contamination a
partir de 75um dans les matériaux traités.®!

En outre, les cables doivent étre congus
conformément aux lignes directrices de
I'AEIC (Association of Edison Illuminating
Companies) selon lesquelles ils doivent
étre utilisables pendant une durée de vie
d’au moins 40 ans.

En conséquence, il est nécessaire de
s'assurer que le matériau a une pureté de
100% avant qu'il ne soit introduit dans le
produit final.

Les essais par échantillonnage ne suffisent
pas a exclure toute contamination de
maniére fiable.

Aujourd’hui, les fabricants de cables
utilisent des tamis pour capter les
impuretés dans les matériaux XLPE et
HPTE avant leur introduction dans le cable.
Les tamis sont positionnés directement
dans le fluide apres l'extrudeuse, avant la
téte transversale.

Cependant, ces tamis peuvent s'obstruer
a cause de matériel carbonisé ou d'une
quantité excessive de contaminants aprés
un certain temps d'exploitation.

A Figure 3: Systéme d'inspection et de tri au moyen
d’'une caméra a rayons X (vert), optique (jaune),
infrarouge (rouge) et couleur (bleu)

Ensuite, la pression de fusion dans
I'extrudeuse peut augmenter de maniere
significative jusqu’a exiger l'arrét de la
production pour remplacer les tamis,
ce qui signifie qu'ensuite un joint sera
nécessaire dans cette position. Les
joints, c'est a dire les points ou les cables
sont soudés ensemble, sont fabriqués
manuellement et sont toujours critiques,
notamment en ce qui concerne les cables
sous-marins pour les applications en mer.

C'est pourquoi les fabricants de cables
visent a fournir de grandes longueurs de
cable avec un nombre minimum de joints
car ces derniers présentent un risque
potentiel de pannes.

Etant donné que les tamis obstrués
réduisent la productivité de la ligne, des
méthodes fiables pour détecter et trier
la contamination dans le matériau en
polyéthyléne sont requises.

Garantie de pureté
dans les matériaux
XLPE et HPTE avant le
traitement du matériau:
inspection et tri

Aujourd’hui, l'inspection des granules se
fait a I'aide de systemes aussi bien dans
des laboratoires que pour la surveillance
en ligne pendant le processus de
production des granules.

La plupart des systémes est basée sur la
technologie optique pour détecter les
contaminations sur les granules. Toutefois,
ces systétmes ne permettent pas de
détecter la contamination a l'intérieur des
granules.
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Le systéme d'inspection et de tri décrit
ci-dessous permet une assurance qualité
en ligne a 100% en utilisant la technologie
a rayons X et une technique optique. Les
contaminations détectées sont identifiées
par un logiciel de traitement d'images,
caractérisé en tant que contamination
et  sélectionnées  automatiquement.
La technologie permet d'effectuer Ia
détection d'impuretés a partir d'une
dimension de 50um.

Technologie a rayons X

Le principe de détection de base de la
technologie a rayons X utilise |'atténuation
différente du matériau. Le matériau XLPE
est essentiellement constitué de carbone.
L'atome de carbone a six protons dans
son noyau. Une contamination typique
pourrait étre constituée de particules
d’acier provenant de l'extrudeuse ou du
granulateur, qui est principalement du fer
(FE).

Le fer a 26 protons dans son noyau. Ces
26 protons sont caractérisés par une
atténuation supérieure aux rayons X par
rapport aux six protons du carbone et se
traduit par un contraste parfait entre les
deux matériaux dans I'image a rayons X.

Technologie optique

En ce qui concerne linspection optique,
I'éclairage joue un role essentiel.

Afin de permettre des enregistrements
précis des flux de matériaux a des vitesses
industrielles, I'on utilise des technologies
de caméra modernes (caméras optiques,
infrarouge, couleur).

Un logiciel de traitement d'image puissant
similaire a celui utilisé pour l'inspection
par rayons X est utilisé pour détecter la
contamination avec le systeme optique.
Par conséquent, en affichant un certain
seuil, tous les granules contaminés, qui
sont au-dessus du seuil dans l'algorithme
mathématique, sont triés.

Contamination typique
détectée par les rayons
X et la technologie
optique

La combinaison des deux technologies a
rayons X et optique permet de détecter la
contamination dans les granules et sur sa
surface (Figure 4).

Le systeme a rayons X inspecte les
granules transparents et colorés (ex. noirs)
ainsi que le matériau semi-conducteur
XLPE  pour détecter d'‘éventuelles
impuretés.

Des impuretés typiques détectées au
moyen des rayons X sont constituées
par des contaminations métalliques et
organiques et des hétérogénéités (TiO,) a
l'intérieur du granule.

De plus, le systéme optique détecte, par
exemple, des impuretés noires (specs)
sur le granule, des corps étrangers et des
granules étrangers ainsi que d'autres
contaminants organiques ou métalliques.

Intégration du systéeme
dans la chaine de
production

Le systeme est essentiellement installé
entre la trémie qui est alimentée avec les
matériaux XLPE et HPTE (octabine, sac ou
silo) et la trémie de lI'extrudeuse, alors que
le composé est alimenté par gravité.

Inspection et analyse
en ligne et hors ligne
de granules, flocons et
bandes/films

En plus des systémes d'inspection et de tri
en ligne, il existe des systémes modulaires
congus pour linspection et l'analyse en
ligne et hors ligne de granules, flocons et
bandes/films.

Ces systemes sont utilisés pour des
débits plus limités, et pour les lignes de
production pour lesquelles les analyses
des échantillons pris au hasard sont
suffisantes ou pour le contréle des
marchandises entrantes.

V¥ Figure 4: Grace a la technologie a rayons X et a une inspection optique, le systeme détecte la présence de contaminants a l'intérieur de la matiére plastique et sur la surface du
granule. Le systéme détecte la contamination par des métaux, des impuretés noires (specs), des décolorations jaunes et des variations de couleur dans les matériaux transparents

et non transparents
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Article technique

A Figure 5: Systeme d'inspection et d'analyse hors
ligne.

Selon l'application, les systemes sont
équipés de la technologie a rayons X
(X), de la technologie infrarouge (IR)
ou de capteurs optiques (V) a utiliser
pendant la production ou pour l'analyse
des échantillons et la détection de la
contamination a partir de 50um.

Par exemple, un dispositif dinspection
et danalyse en laboratoire avec la
technologie a rayons X (Figure 5) inspecte
jusqu’a 3 000 granules (200ml) placés sur
un plateau.

En quelques secondes, ces granules
sont inspectés pour détecter la présence
d'‘éventuels contaminants. Par la suite, les
granules contaminés sont mis en évidence
au moyen du systeme optique, ce qui
rend l'extraction de chaque contaminant
nettement plus facile.

Pour l'optimisation globale du processus,
les fabricants de cables associent un
systétme d'inspection et de tri en ligne a
un dispositif d'inspection et d'analyse hors
ligne.

Une fois la détection et le triage des
granules contaminés effectués, le systéeme
de laboratoire inspecte de nouveau ces
granules et marque les contaminants
au moyen du systéeme optique pour
permettre de séparer aisément la totalité
des rejets.

Cette interaction entre linspection et
I'analyse en ligne et hors ligne permet de
contréler la pureté du matériau et de créer
une base de données pour prévenir la
contamination future.

Conclusions

En résumé, cet article expose les raisons
pour lesquelles il est nécessaire que
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les matériaux XLPE et HPE utilisés pour
l'isolation des cables MT et EHT offrent
un degré de pureté élevé. Il présente en
outre les systémes de contrdle de qualité
en ligne et hors ligne des matériaux XLPE
et HPTE qui inspectent le matériau avant le
traitement.

Le systéme d'inspection et de tri présenté
détecte les granules contaminés et les
sépare avant leur entrée dans le processus
d'extrusion.

La contamination peut étre déja
présente dans la matiére premiére, mais
pourrait également s'ajouter lors de la
manipulation et du transport.

Par conséquent, méme si les fabricants
de cables continuent a utiliser des tamis,
cette technologie garantit que ces derniers
ne sont pas obstrués par des impuretés
provenant des granules contaminés et
permet donc un cycle de production plus
long et sdr.

En utilisant les rayons X et les technologies
optiques, il est possible de détecter les
contaminants présents a l'intérieur et sur
la surface des granules, ce qui garantit un
contrble total de la qualité.

Grace a l'utilisation d'un systéeme
d’inspection et d'analyse hors ligne
des granules contaminés qui ont été
précédemment séparés par le systeme
d’inspection en ligne, il est méme possible
d’améliorer les processus de production.

La pureté du matériau est controlée
et lanalyse fournit des informations
pour  prévenir  toutes  éventuelles
contaminations futures.

En tenant compte de cet ensemble
d'avantages, I'utilisation des technologies
présentées concernant le contréle de la
qualité des matériaux XLPE et HPTE est
essentielle pour assurer des cables MT et
EHT haute qualité.

En méme temps, tout en garantissant un
degré de pureté élevé des matériaux XLPE
et HPTE, il est possible de réduire les couts
des matériaux nécessaires pour fabriquer
de nouveau les cables qui ont échoué lors
des essais de décharge diélectrique et
d'améliorer considérablement l'efficacité
de la ligne de production du cable. |
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Notizie del mercato

Impulso ad un’infrastruttura
fiorente per l'esposizione

WIRE Southeast Asia ritorna quest’anno
in Tailandia al Bangkok Trade & Exhibition
Center (BITEC) a Bangkok dal 19 al 21
settembre. Il tempestivo e strategico
allestimento delle due fiere specialistiche
si colloca nell'ambito delle incoraggianti
prospettive attese per il settore del
filo e del cavo, dovute soprattutto ai
fiorenti settori delle infrastrutture e della
produzione nel Sud-Est asiatico.

La registrazione online per gli
espositori & ora aperta sul sito www.
wire-southeastasia.com

Secondo la Banca asiatica di sviluppo
(ADB), i settori dellenergia e dei trasporti
rappresenteranno il 62,6 per cento del
fabbisogno complessivo di investimenti nel
settore delle infrastrutture dell’Associazione
delle Nazioni del Sud-est asiatico (ASEAN)
entro il 2020. Cio e confermato dalla
proiezione di Goldman Sachs circa la spesa
in infrastrutture nel settore dell'elettricita
e dei trasporti in quattro paesi dellASEAN
(Tailandia, Malesia, Indonesia e Filippine)
che ammontera a 524 miliardi USD entro il
2020.

Un'importante  iniziativa  dellASEAN
nel settore delle infrastrutture &
rappresentata dall’/ASEAN Power Grid
(APG) con un fabbisogno d'investimento
di 59 miliardi USD, cosi come il
collegamento ferroviario ad alta velocita
Singapore-Kuala Lumpur, che si estendera
per 217 miglia e sara presumibilmente
operativo nel 2026.

A Espositori e visitatori di un filo precedente Southeast Asia

Sul fronte della produzione, qualora gli
stati dell’ASEAN attuassero pienamente la
strategia di integrazione della Comunita
economica ASEAN e conquistassero una
quota maggiore della produzione globale,
la regione potrebbe guadagnare da 280
a 625 miliardi USD nel PIL annuale entro
il 2030, come emerge da un recente
rapporto del McKinsey Global Institute.

Questa crescita delle infrastrutture,
a fianco dell'espansione del settore
automobilistico, della nuova energia,
dei treni ad alta velocita, del trasporto

Messe Diisseldorf organizza la partecipazione di
espositori a Iran Wire 2017

Iran Wire si terra a Teheran dal 5 all’8 dicembre come unica fiera in Iran che sara
dedicata all'intera gamma di fili, cavi, tubi, condotti, profili e relative industrie.

Tutte le aziende internazionali dei rispettivi settori che desiderano esporre e vendere i
propri prodotti potranno trovare una piattaforma unica a Iran Wire come interessante
punto di ingresso nel mercato iraniano emergente.

Si prevede che saranno circa 200 gli espositori che presenteranno i loro prodotti tecnici
innovativi nei settori del filo, dei cavi, dei tubi e dei profili. La fiera di quattro giorni &
organizzata dall'iraniana Aria Group Conference and Exhibition Development Company

a Teheran.

Messe Disseldorf e il partner d'oltreoceano esclusivo e sara responsabile della
pubblicita e della gestione degli espositori internazionali. Inoltre, Messe Diisseldorf
opera in una vasta gamma di settori organizzativi, compresa la registrazione degli
espositori internazionali, la progettazione dell’allestimento e il regolare svolgimento in
loco presso il Tehran International Permanent Fairground.

Messe Diisseldorf GmbH & Co KG - Germania

Website: www.iranwire.ir
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urbano, dei settori aerospaziale e
petrolchimico, della costruzione
di infrastrutture e altri settori di
applicazione, ha offerto nuove

opportunita all'industria del fissaggio.

Riflettendo tali tendenze globali, fara il
suo esordio a wire Southeast Asia 2017
un settore particolare nell'ambito della
tecnologia degli elementi di fissaggio.
Il padiglione Fastener riservato agli
elementi di fissaggio sara una vetrina
dedicata dell'intera filiera industriale
a monte e a valle sulla tecnologia di
fissaggio.

Il profilo dell'esposizione spaziera dagli
elementi di fissaggio standard e non
standard alla loro applicazione in vari
settori nonché le competenze e le abilita
produttive e le strutture di supporto degli
elementi di fissaggio.

Il programma dinamico presso wire
Southeast Asia sara caratterizzato da una
gamma completa di macchine innovative
per la produzione, la lavorazione e la finitura
di fili e cavi, la tecnologia degli elementi di
fissaggio, nuovi processi nella tecnologia
di misurazione, di comando e di controllo
e aree specialistiche nonché strumenti
e materiali ausiliari nuovi e migliorati. Le
esposizioni saranno completate da una
serie di conferenze e seminari.

Messe Diisseldorf Asia Pte Ltd -
Singapore
Website: www.wire-southeastasia.com
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Notizie del mercato

Zumbach all’avanguardia da 60 anni

PRECURSORE nel settore della
misurazione on-line, la societa Zumbach
produce una gamma completa di
strumenti di misura e controllo on-line
senza contatto. La sua tecnologia
e utilizzata in tutto il mondo e
quest’anno la societa festeggia il suo 60°
anniversario.

Che sia per il settore dei cavi, della
plastica, della gomma o per il settore
dell'acciaio e dei metalli, la tecnologia
Zumbach e utilizzata da clienti che
contano sulla qualita e sull’affidabilita dei
suoi strumenti e sistemi.

Era il 1° maggio 1957 quando nella
cittadina svizzera di Biel (centro
dellindustria  orologiera svizzera e
mondiale) Bruno Zumbach, allora
giovane ingegnere elettrico non
ancora trentenne, ebbe l'idea di avviare
la propria azienda di elettronica
poiché desiderava realizzare qualcosa
autonomamente.

L'elettronica era ancora agli albori:
i rele e le valvole erano ancora i
componenti  principali. Il transistor

era qualcosa d'impensabile e i circuiti
integrati e microprocessori sembravano
appartenere ad un futuro lontano. A quel
tempo in Svizzera lo sviluppo economico
era comunque positivo e a Biel c’erano
numerose e fiorenti fabbriche di
macchine.

| primi ordini, emessi singolarmente o
per piccole quantita, furono ricevuti
per i sistemi di azionamento inseriti in
qualsiasi tipo di macchina. Si trattava
di macchine per orologi, per il settore
ottico, per la sterilizzazione e per
strumenti di ogni genere. Probabilmente
l'ordine piu consistente e “ardito” nella
fase iniziale fu quello per I'automazione
della centrale per la produzione del
burro a Gossau nei pressi di St. Gallen
(Svizzera). Lintero sistema di produzione
e distribuzione di burro fu automatizzato
con un azionamento completamente

privo di contatto, a quel tempo
considerato ancora una tecnologia
del tutto inedita. Si tratto del primo

azionamento di questo tipo in Svizzera.

Per motivi di costo, tutti gli elementi
di controllo, i cosiddetti blocchi logici,
furono sviluppati e prodotti in massa
nella fabbrica della societa. Persino gli
azionamenti, le barriere fotoelettriche
e altri componenti furono prodotti
internamente a Biel.

A quel tempo a Biel e nel resto della
Svizzera vi erano numerosi produttori di
rettificatrici cilindriche che richiedevano
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A Laprima sede della societa come un piccolo, studio affittato un ufficio in una vecchia fabbrica, nel centro di Biel

azionamenti a basse vibrazioni e a
regolazione fine. Bruno Zumbach
comprese immediatamente che i

trattava di un mercato importante. Il
problema consisteva nel fatto che non
esisteva una soluzione soddisfacente con
la tecnologia dei tiratroni del tempo.

Il progetto di Zumbach prevedeva
lo sviluppo e la costruzione di un
azionamento conveniente e di piccole
dimensioni, il “Ward Leonard’, dotato di
un inverter monoblocco e di un motore
e di un regolatore a corrente continua
adeguati. A quel tempo, questa tecnologia
era praticabile e conveniente solo per
prestazioni di azionamenti di gran lunga
superiori. La “Ward Leonard vision” sarebbe
presto diventata la tecnologia Zumbach di
base per molti anni.

Nei primi anni 60, Zumbach si rese conto
che la propria attivita nel settore degli
azionamenti non poteva garantire un
futuro sostenibile per I'azienda. Il settore
fu contraddistinto da nuove possibilita
tecniche e quindi da un numero
crescente di concorrenti che iniziarono
a imporre una riduzione dei prezzi e
dei margini. Lindustria delle macchine
utensili avrebbe presto iniziato il suo
processo di declino.

Intorno al 1972, fu sviluppato un
progetto per produrre un tester per
l'eccentricita nei cavi elettrici. Nel 1974,
Zumbach ottenne un brevetto per il
nuovo dispositivo induttivo 7 Ex-Test,
che divenne il primo grande successo
in quello che era allora il nuovo settore
degli strumenti di misura in linea.

| dispositivi ottici di misurazione del
diametro divennero i prodotti di
maggiore successo di Zumbach. | tipi
Odc analogici furono creati intorno al
1975, i misuratori assoluti Odac® furono
creati a partire dal 1977. L'Odac 24 fu
il primo apparecchio con misurazione
assoluta ad essere venduto in grandi
quantita. “Odac®” divenne un marchio
registrato e da allora furono venduti oltre
80.000 misuratori Odac di tutti i tipi e per
una vasta gamma di applicazioni.

Nel 1994 Bruno Zumbach affido la
gestione del gruppo al figlio Rainer.
Negli anni successivi il gruppo amplio
la propria attivita e creo ulteriori filiali,
tra cui in Asia. Oltre a queste filiali di
proprieta di Zumbach, da allora Ia
societa ingaggio ulteriori rappresentanti.
Zumbach poté cosi rafforzare al massimo
uno dei propri obiettivi, la vicinanza
ai clienti, ampliando costantemente i
servizi locali per il cliente nel corso degli
ultimi 20 anni.

Furono conseguentemente creati
uffici  vendita e di assistenza e
successivamente furono costituite delle
societa a partire dal 1970 in numerosi
paesi diversi. La prima di queste societa
ebbe nel 1979 la propria sede negli Stati
Uniti, seguiti da Regno Unito, Germania,
Francia, Spagna, Italia, India, Taiwan e nel
2001 Cina. Oltre 20 tecnici commerciali a
Orpund e le societa estere garantiscono
oggi il successo dei prodotti sul mercato
globale.

Zumbach Electronic AG - Svizzera
Website: www.zumbach.com
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Articolo tecnico

Controllo e analisi del
materiale XLPE e HPTE nella
produzione di cavi a media e
alta tensione

A cura di Harry Prunk, Sikora AG, Brema, Germania

Riassunto

Le materie plastiche utilizzate per
I'isolamento dei cavi a media, alta e
altissima  tensione devono rispettare
rigorosissimi  standard di purezza. In
genere, viene utilizzato il materiale XLPE
(polietilene reticolato) per l'isolamento dei
cavi.

Per la reticolazione dello XLPE, il
cavo passa attraverso un tubo CV
(vulcanizzazione continua) dove viene
esposto ad elevate temperature per il
processo di reticolazione.

Generalmente, nella produzione di questi
tipi di cavi, il tubo CV viene riempito di
azoto e fatto funzionare a una pressione
di 10 bar. Prima che il cavo possa essere
sottoposto a ulteriore trattamento, come
ad es. l'applicazione di una schermatura e
di guaine esterne, & necessario effettuare
un degasaggio che puo richiedere fino a
10 giorni.

Comunemente, la linea & costruita come
una linea CCV o VCV (vulcanizzazione
continua catenaria o vulcanizzazione
continua verticale). La tecnologia & ben
collaudata in quanto & utilizzata da
decenni, ma comporta costi elevati per la
costruzione e la linea di produzione.

Inoltre, esiste un altro metodo avanzato,
che utilizza l'elastomero termoplastico
ad alto rendimento (High Performance
Thermoplastic Elastomer o HPTE) a base di
polipropilene come materiale isolante.

Questa nuova tecnologia & stata messa

a punto da Prysmian e viene presentata
come la cosiddetta tecnologia “P-Laser”!"

70 Maggio 2017

Il materiale presenta buone proprieta
elettriche e termo-meccaniche, para-
gonabili e per alcuni aspetti persino
superiori a quelle del materiale XLPE. Il
materiale HPTE non richiede una sezione
reticolabile né alcun trattamento di
degassificazione.

Cio significa che il cavo completo puo
essere fabbricato nelllambito di un
processo di produzione in linea, in cui
potrebbero  essere  applicate anche
la schermatura e la guaina esterna in
un’unica fase di produzione.

Indipendentemente dall'approccio adot-
tato, i requisiti di rigidita dielettrica dei
materiali XLPE e HPTE restano elevati e
devono essere assicurati. Importante a tale
riguardo e la pulizia del materiale isolante.
Ea questo punto che vengono messi a
fuoco il sistema avanzato di controllo della
purezza e di selezione.

Il presente articolo illustrera un sistema
di controllo in linea e di selezione che
rileva la contaminazione all'interno e
sulla superficie dei pellet come ad es.
contaminanti  metallici od organici,
variazioni di colore, agglomerati,
contaminazioni incrociate e pellet estranei.

Il sistema presentato comprende la
combinazione unica della tecnologia a
raggi X e un sistema ottico per ottenere
la massima capacita di rilevamento per
qualsiasi tipo di contaminazione. Pertanto,
la qualita del materiale XLPE o HPTE e di
conseguenza il processo di produzione
risultano ottimizzati e i costi ridotti.

Nell'articolo si fara inoltre un breve cenno
su un sistema fuori linea innovativo, che

ispeziona e analizza piccoli lotti di pellet.
Cio & anche importante per verificare
pellet che sono stati selezionati mediante
il sistema di controllo e di selezione in
linea.

Cavo a media e alta
tensione isolato con
materiale XLPE e HPTE

Oggi il materiale isolante piu utilizzato
per i cavi a media tensione (MV) e alta
tensione (HV) e il polietilene reticolato
(XLPE).

Questo materiale viene prodotto da
polietilene ad alta pressione con I'aggiunta
di perossidi organici come additivi. La
reticolazione avviene in presenza di calore
e pressione.

Le singole catene molecolari vengono
collegate tra loro, ottenendo cosi una
trasformazione del materiale termo-
plastico in un materiale elastico.

Un vantaggio che presenta il materiale
XLPE come isolante per cavi a media
e alta tensione e la loro bassa perdita
dielettrica e le loro eccellenti proprieta
elettriche e fisiche per la trasmissione
dell’elettricita. Siccome il materiale XLPE
e resistente alla deformazione termica e
allinvecchiamento, un cavo XLPE permette
di trasportare correnti di alta intensita.
Un‘altra caratteristica e rappresentata dalla
facilita d'installazione dei cavi XLPE.

Questo materiale sopporta raggi di
curvatura stretti ed € inoltre leggero.”
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Alcuni anni fa la societa Prysmian ideo
un nuovo tipo di cavo in cui si utilizza
il materiale HPTE (Elastomero ad alte
prestazioni) anziché lo XLPE. Questo
materiale presenta caratteristiche equiva-
lenti allo XLPE. La differenza consiste nel
fatto che non vi e reticolazione e pertanto
alcun sottoprodotto, il HPTE é riutilizzabile,
consente tempi di produzione piu brevi,
una zona d'installazione ridotta ed é
compatibile con i componenti di rete
esistenti. Entrambi i materiali XLPE e HPTE
sono utilizzati per la produzione di media
e alta tensione del cavo.

Necessita di materiale
plastico pulito per cavi
MV e EHV

La purezza del materiale plastico che
viene utilizzato per lisolamento di
cavi HV ed EHV (altissima tensione) e
estremamente importante. Quanto piu
puro & il composto (Figura 1), tanto minore
e il rischio di un guasto.

Impurita metalliche di 50um possono di
per sé danneggiare il prodotto finale e
quindi determinare un notevole aumento
dei costi.

V¥ Figura 1: Composto isolante di alta qualita

V¥V  Figura 2: Sezione trasversale di un cavo EHV con
guasto
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Ad esempio, la riparazione di un cavo
sottomarino  difettoso che & stato
danneggiato da materiali contaminanti,
pud comportare settimane di inattivita.
Inoltre, il composto  contaminato
dellisolamento puo causare sia difetti nel
cavo, sia guasti conseguenti durante il
test di scarica dielettrica con effetti che si
ripercuotono a livello industriale durante il
processo produttivo.

Nell’ambito della produzione di cavi EHV,
essi sono testati presso lo stabilimento con
una tensione di prova pari a 2,5 volte la
tensione nominale.

Generalmente, ciascun sito di produ-
zione registra approssimativamente da
cinque a sei guasti I'anno (Figura 2) che
causano perdite enormi. Gia un solo
guasto provoca costi fino a 150.000 euro
prima ancora che il cavo sia posato nella
posizione prevista.

Inoltre, si perde del tempo prezioso,
non permettendo di rispettare le date
di consegna previste. Spesso, devono
essere utilizzati dei giunti non concordati,
danneggiando cosi  limmagine  di
qualita del produttore con potenziali
sanzioni contrattuali. E per queste
ragioni che alcune norme per cavi ad alta
tensione richiedono che siano escluse
contaminazioni a partire da 75um nei
materiali lavorati.?®!

Inoltre, i cavi devono essere progettati
secondo le linee guida dell'associazione
AEIC (Association of Edison llluminating
Companies), in modo tale da essere
utilizzabili per una vita utile di almeno
40 anni. Di conseguenza, € necessario
verificare che il materiale abbia una
purezza del 100% prima che venga inserito
nel prodotto finale.

Le prove a campione non sono sufficienti
per escludere in modo affidabile qualsiasi
tipo di contaminazione.

Oggi i produttori di cavi utilizzano dei
filtri per catturare le impurita nella fusione
dei materiali XLPE e HPTE prima del loro
inserimento nel cavo.

| filtri vengono posizionati direttamente
nel fluido dopo l'estrusore, prima della
testa trasversale.

Tuttavia, questi filtri possono intasarsi
a causa di materiale carbonizzato, o
dell'eccessiva quantita di contaminanti
dopo un certo periodo di funzionamento.

Quindi la pressione del materiale fuso
nell'estrusore pud aumentare in modo
significativo fino a richiedere larresto
della produzione per sostituire i filtri, il
che significa che successivamente sara
necessario un giunto in quella posizione.

A Figura 3: Sistema di controllo e di selezione
mediante macchina fotografica a raggi X (verde),
ottica (giallo), a infrarossi (rosso) e a colori (blu)

| giunti, ovvero i punti in cui i cavi
sono saldati insieme sono realizzate
manualmente e sono sempre critiche,
in particolare per quanto riguarda i cavi
sottomarini per le applicazioni offshore.

E per questa ragione che i produttori di
cavi puntano a fornire lunghezze di cavi
consistenti che presentino solo un minimo
numero di giunti poiché questi presentano
un potenziale rischio di guasto.

Siccome i filtri ostruiti riducono la
produttivita della linea, vengono richiesti
dei metodi affidabili che consentono di
rilevare e selezionare le contaminazioni
nel materiale di polietilene.

La garanzia di purezza
nei materiali XLPE

e HPTE prima della
lavorazione del
materiale: controllo e
selezione

Oggi, per il controllo dei pellet, vengono
utilizzati dei sistemi sia nei laboratori sia
per il monitoraggio in linea durante il
processo di produzione dei granuli.

La maggior parte di tali sistemi si basa
sulla tecnologia ottica per rilevare le
contaminazioni sul pellet.

Tuttavia, questi sistemi non consentono di
rilevare la contaminazione all'interno dei
pellet.

Il sistema di controllo e selezione descritto

di seguito consente una garanzia di
qualita in linea del 100% utilizzando la
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tecnologia a raggi X e una tecnica ottica.
Le contaminazioni rilevate vengono
identificate mediante un software di
elaborazione di immagini, caratterizzate
come contaminazione e selezionate
automaticamente.

La tecnologia consente di effettuare il
rilevamento delle impurita a partire da
una dimensione di 50um.

Tecnologia a raggi X

Il principio di rilevamento di base della
tecnologia a raggi X utilizza la diversa
attenuazione del materiale.

I materiale XLPE & composto
principalmente da carbonio. Latomo
di carbonio possiede sei protoni nel
suo nucleo. Una contaminazione tipica
potrebbe essere costituita da particelle
di acciaio provenienti dall’estrusore o dal
granulatore, che é prevalentemente ferro
(FE).

Il ferro possiede 26 protoni nel suo nucleo.
Questi 26 protoni sono caratterizzati da
una maggiore attenuazione ai raggi X
rispetto ai sei protoni dal carbonio e si
traduce in un perfetto contrasto tra i due
materiali nell'immagine a raggi X.

Tecnologia ottica

Per quanto riguarda il controllo ottico,
I'illuminazione gioca un ruolo essenziale.

Al fine di consentire registrazioni precise
dei flussi di materiali a velocita industriali,
vengono  utilizzate delle  moderne
tecnologie delle telecamere (telecamere
ottiche, a infrarossi, a colori).

Un potente software di elaborazione delle
immagini simile a quello utilizzato per
il controllo a raggi X viene utilizzato per
rilevare la contaminazione con il sistema
ottico.

Pertanto, impostando una certa soglia,
tutti i pellet contaminati che sono al
di sopra della soglia nell'algoritmo
matematico, sono selezionati.

Contaminanti tipici
rilevati mediante raggi
X e tecnologia ottica

La combinazione della tecnologia a raggi
X e della tecnologia ottica consente il
rilevamento di contaminanti nel pellet e
sulla sua superficie (Figura 4).

Il sistema a raggi X ispeziona pellet
trasparenti e colorati (ad esempio di
colore nero) nonché materiale XLPE
semi-conduttivo per individuare eventuali
impurita.

Impurita tipiche rilevate mediante i raggi
X sono costituite da contaminazioni
metalliche e organiche e disomogeneita
(TiO, allinterno del pellet. Inoltre, il
sistema ottico rileva, ad esempio, impurita

nere (specs) sul pellet, corpi estranei e
pellet estranei nonché altri contaminanti
organici o metallici.

Integrazione del
sistema nella linea di
produzione

Il sistema & tipicamente installato tra
la tramoggia che ¢ alimentata con |l
materiale XLPE e HPTE (octabin, sacco o
silos) e la tramoggia dell’estrusore, laddove
il composto viene alimentato per gravita.

Controllo e analisi
online e offline di pellet,
scaglie e nastri/film

Oltre ai sistemi di ispezioni e di selezione
online sono disponibili dei sistemi
modulari per il controllo e I'analisi online e
offline di pellet, scaglie e nastri/film. Questi
sistemi vengono utilizzati per volumi di
produzione piu limitati e per le linee di
produzione in cui sono sufficienti le prove
a campione, o per il controllo delle merci
in entrata.

A seconda dell'applicazione, i sistemi
sono dotati di tecnologia a raggi X (X),
tecnologia a infrarossi (IR) o sensori ottici
(V) da utilizzare durante la produzione
o per le prove a campione e per rilevare
contaminazioni da 50um.

V  Figura 4: Grazie alla tecnologia a raggi X e a un controllo ottico, il sistema rileva la presenza di contaminanti allinterno del pellet di plastica e sulla sua superficie. Il sistema rileva
la contaminazione da metalli, impurita nere (specs), scolorimentti di colore giallo e variazioni di colore nei materiali trasparenti e non trasparenti.
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A Figura 5: Sistema di controllo e analisi fuori linea

Ad esempio, uno strumento di controllo
e di analisi di laboratorio con tecnologia
a raggi X (Figura 5) ispeziona fino a 3.000
pellet (200ml) posti su un vassoio.

In pochi secondi, questi pellet vengono
ispezionati per rilevare la presenza di
eventuali contaminanti. Successivamente,
i pellet contaminati sono evidenziati
mediante il sistema ottico che rende
molto piu facile l'estrazione di ciascun
contaminante.

Per un'ottimizzazione globale del processo,
i produttori di cavi abbinano un sistema
di controllo e di selezione in linea ad un
sistema di controllo e di analisi offline.
Una volta effettuati il rilevamento e la
selezione dei pellet contaminati, il sistema
di laboratorio ispeziona nuovamente
questi pellet e marca i contaminanti
mediante il sistema ottico per consentire
una facile separazione di tutti gli scarti.

Questa interazione tra controllo e analisi
online e offline permette di controllare
la purezza del materiale e di creare una
banca dati per evitare contaminazioni
future.

Conclusioni

In sintesi, il presente documento ha
illustrato le ragioni della necessita di un
elevato grado di purezza dei materiali
XLPE e HPTE utilizzati per lisolamento dei
cavi a media tensione e ad elevatissima
tensione.

Inoltre, sono stati presentati i sistemi per
il controllo qualita online e offline dei
materiali XLPE e HPTE che ispezionano il
materiale prima della lavorazione.

Il sistema d'controllo e selezione presen-
tato rileva i pellet contaminati e li separa
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prima che entrino a far parte del processo
di estrusione. La contaminazione puo
essere gia presente nella materia prima,
ma potrebbe anche aggiungersi durante la
manipolazione e il trasporto.

Di conseguenza, anche se i produttori di
cavi continuano a utilizzare filtri, questa
tecnologia assicura che questi non siano
intasati da impurita provenienti da pellet
contaminati e consente quindi un ciclo di
produzione pil lungo e sicuro.

L'utilizzo dei raggi X e delle tecnologie
ottiche consente di rilevare le sostanze
contaminanti presenti all'interno e sulla
superficie dei pellet, garantendo un
controllo totale della qualita.

Grazie all'utilizzo di un sistema di controllo
e analisi offline dei pellet contaminati
che sono stati prima separati dal sistema
di controllo in linea, & persino possibile
migliorare i processi di produzione.

Viene controllata la purezza del materiale e
I'analisi fornisce informazioni per prevenire
future contaminazioni.

Considerando complessivamente questi
vantaggi, l'utilizzo delle tecnologie
presentate per il controllo di qualita dei
materiali XLPE e HPTE & indispensabile per
garantire dei cavi MV e EHV di alta qualita.

Contemporaneamente, garantendo un
elevato grado di purezza dei materiali
XLPE e HPTE, e possibile ridurre i costi
dei materiali necessari per fabbricare
nuovamente i cavi che non hanno
superato la prova di scarica dielettrica e
migliorare notevolmente l'efficienza della
linea di produzione del cavo. |
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Impulso a la floreciente
infraestructura para la feria

WIRE Southeast Asia regresa al Trade &
Exhibition Centre (BITEC) de Bangkok, en
Tailandia, donde se celebrara del 19 al 21
de septiembre. La estratégica celebracién
de las dos ferias especializadas llega en
un momento propicio y con perspectivas
alentadoras para los sectores del cable
y alambre, especialmente gracias a los
prosperos sectores de las infraestructuras
y de la manufactura en el sureste asiatico.

El plazo para el registro online de los
expositores ya estd abierto en www.
wire-southeastasia.com

Segun el Banco de Desarrollo Europeo
(ADB), los sectores de la energia y del
transporte supondran el 62,6% de las
necesidades totales de inversion en
infraestructura para la ASEAN (Asociacién
de Naciones del Sureste Asiatico) para
el afo 2020. Asi lo ha confirmado la
prevision de Goldman Sachs acerca del
gasto en infraestructura para energia y
transporte en cuatro paises de la ASEAN
(Tailandia, Malasia, Indonesia y Filipinas),
que ascenderd a 524.000 millones de
dolares americanos de aqui a 2020.

Una importante iniciativa de la ASEAN en
el campo de las infraestructuras es la red
de suministro eléctrico ASEAN (APG), que
requiere una inversion de 5.900 millones
de délares americanos, ademas de la linea
de alta velocidad Singapur-Kuala Lumpur,
que atravesard 350 kilémetros y cuyas
obras estan previstas que inicien en 2026.
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A Expositores y visitantes en un cable anterior Southeast Asia

En el sector de la manufactura, si la
ASEAN implementa toda la estrategia de
integraciéon de la comunidad econdémica
ASEAN y se hace con una porcién de
manufactura global mayor, la zona
podria aumentar su PIB anual entre
280.000-625.000 millones de dolares
americanos para el afo 2030, como
decia un informe reciente redactado
por el instituto de investigacion global
McKinsey.

El desarrollo de la infraestructura, junto
con la expansion del sector automotriz,
nuevas energias, linea ferroviaria de
alta velocidad, transporte urbano,

Messe Diisseldorf organiza la participacion de
expositores en Iran Wire 2017

Iran Wire se celebrara este aflo en Teherdn del 5 al 8 de diciembre y es la Unica feria de
Iran dedicada a la industria del alambre, cable, tubo, perfiles e industrias afines.

Todas las empresas internacionales de estos sectores que deseen exponer y vender sus
productos dispondradn de una plataforma Unica en Iran Wire, que servird de punto de
entrada atractivo en el emergente mercado irani.

Se espera que unos 200 expositores presenten sus productos técnicos innovadores
en los sectores del alambre, cable, tubo y perfiles. La feria, que durara cuatro dias, esta
organizada por la empresa de desarrollo de conferencias y ferias de Aria Group en

Teheran.

Messe Dusseldorf es el socio extranjero exclusivo y estard encargado de la gestién y
promocién de los expositores internacionales. Asimismo, Messe Disseldorf colabora
en una amplia gama de é4reas organizativas, que incluyen el registro de expositores
internacionales, el disefio de los stands y el correcto desarrollo del evento directamente
en el recinto ferial permanente internacional de Teheran.

Messe Diisseldorf GmbH & Co KG - Alemania

Website: www.iranwire.ir
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aeroespacial, petroquimico, construccién
de infraestructuras y otros sectores
de aplicacién, ha brindado nuevas
oportunidades a la industria de los
elementos de sujecion.

Esas tendencias globales han
determinado la creacion de una zona
ferial dedicada exclusivamente a la
tecnologia de sujecion, que hara su debut
en wire Southeast Asia 2017. El pabellén
Fasteners dedicado a los elementos de
sujecion servird de escaparate para toda
la cadena industrial que interviene antes
y después en el proceso de produccion
industrial de la tecnologia de sujecién.

La feria abarcard desde elementos de
sujecion estandares y no estdndares,
ademds de la aplicacion de dichos
elementos en varios sectores industriales,
hasta competencias de fabricacién y
medios auxiliares de los elementos de
sujecion.

El dindmico programa de  wire
Southeast Asia incluird una completa
gama de maquinaria innovadora para
la fabricacién, procesado y acabado
de cable y alambre, tecnologia de
sujeciéon, nuevos procesos de medida,
ingenieria de control y ensayo y sectores
especializados, ademas de herramientas
nuevas Yy actualizadas y materiales
auxiliares. Una serie de conferencias y
seminarios completaran el programa de
la feria.

Messe Diisseldorf Asia Pte Ltd -
Singapur

Website: www.wire-southeastasia.com
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La pionera Zumbach celebra su 60° aniversario

ZUMBACH, pionera en la fabricacién de
sistemas de medida en linea, produce
una amplia gama de instrumentos de
medida y control en linea sin contacto. Su
tecnologia es utilizada en todo el mundo
y este ano la empresa celebra su 60°
aniversario.

Tanto si se trata del sector del cable, de
los plasticos, de la goma como del acero
o los metales, la tecnologia Zumbach es
utilizada por clientes que confian en la
calidad y fiabilidad de sus instrumentos y
sistemas.

Todo empezd en Biel (centro neurélgico
de la industria suiza y del sector de los
relojes a nivel mundial), en Suiza, el 1 de
mayo de 1957. A Bruno Zumbach, un
joven ingeniero eléctrico, de ni siquiera 30
anos, se le ocurrié abrir su propia empresa
de electrénica porque queria hacer algo
por su cuenta.

Tubos de vacio y relés en su estadio
elemental constituian los principales
elementos de la electronica en aquella
época. El transistor era algo casi
inconcebible; los circuitos integrados y los
microprocesadores eran cosa del futuro.
Sin embargo, Suiza estaba viviendo un
buen desarrollo econémico en aquella
época y habia muchas fébricas de
maquinaria présperas en Biel.

Los primeros pedidos que se recibieron,
por separado o en grandes lotes, fueron
de sistemas de accionamiento para
cualquier tipo de maquina. Eran sistemas
para maquinas de relojes, opticas, de
esterilizacion e instrumentos de todo tipo.
Probablemente, el mayor y «més osado»
pedido en la fase inicial de la empresa fue
automatizar el centro de produccién de
mantequilla de Gossau, cerca de St Gallen
(Suiza). Toda la produccién de mantequilla
y el sistema de distribucion fueron
automatizados con un accionamiento
totalmente sin contacto, que en aquel
tiempo era tecnologia innovadora. Era el
primer accionamiento de ese tipo que se
hacia en Suiza.

Por razones de precio, todos los
elementos de control, los llamados
bloques légicos, fueron desarrollados

y producidos en masa en la propia
fabrica de la empresa. Incluso los
accionamientos, las barreras luminosas

y otros elementos se fabricaron
internamente en Biel.

En aquel tiempo, habia muchos
fabricantes de amoladoras cilindricas

en Biel y en Suiza que necesitaban
accionamientos regulables de precision
y con pocas vibraciones. Bruno Zumbach
se dio cuenta inmediatamente de que
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A La primera casa de la empresa como un pequeiio estudio alquilado una oficina en un antiguo edificio de la
fdbrica en el centro de Biel

se hallaba ante un mercado importante.
El problema era la imposibilidad de
encontrar una solucién satisfactoria con la
tecnologia de tiratrén de entonces.

La visibn de Zumbach comprendia
el desarrollo y la construccion de un
accionamiento ‘Ward Leonard’ pequeiio
y asequible con un invertidor mono
bloque y un motor de c.c. y controlador.
Esta tecnologia solo era practicable
y asequible para accionamientos de
altisimo rendimiento en aquel tiempo.
El sistema «Ward Leonard» se convertiria
pronto en la base de la tecnologia
Zumbach durante afos.

A principios de los ‘60, Zumbach se
dio cuenta de que su negocio de
accionamientos no podia garantizar un
futuro viable para la empresa. El sector
ofrecia grandes posibilidades técnicas,
lo que llevé a un aumento del numero
de competidores, quienes empezaron a
forzar la bajada de precios y los margenes
de ganancia. El sector de las maquinas-
herramienta también inicié pronto su fase
de declino.

Alrededor de 1972, se desarrollé un
plan para producir un probador de
excentricidad para cables eléctricos.
En 1974, a Zumbach se le concedid
una patente para el nuevo dispositivo
inductor Ex-Test 7, que se convirtié en
el primer éxito importante en lo que era
entonces el nuevo campo de los equipos
de medida en linea.

medidores

Los de didmetro Opticos

pasaron a ser los productos de mayor
éxito de Zumbach. Los tipos ODC
analégicos se crearon alrededor de
1975 y los medidores absolutos ODAC®
a partir de 1977. El ODAC 24 fue el
primer medidor absoluto que se vendid
en grandes cantidades. “ODAC®” pasé
a ser una marca comercial registrada.
Desde entonces, se han vendido mas de
80.000 ODACs de todo tipo y para una
extensisima gama de aplicaciones.

En 1994 Bruno Zumbach dejé la direccién
del grupo en manos de su hijo Rainer. En
los afos siguientes el grupo se expandio
y abrié otras subsidiarias, entre otros
lugares en Asia.

Ademéds de estas empresas de propiedad
de Zumbach, desde entonces se han
contratado servicios de representacion.
De esta manera, uno de los objetivos de
Zumbach, la proximidad a los clientes,
podria consolidarse al maximo. Y en los
Ultimos 20 afos los servicios locales se
han ampliado constantemente.

Para ello, en numerosos paises se abrieron
oficinas de venta y atencion al cliente
y a partir de 1970 empezaron a crearse
empresas registradas. La primera fue en
Estados Unidos en 1979, seguida de otras
en el Reino Unido, Alemania, Francia,
Espafia, Italia, La India, Taiwan y en 2001
en China. Ahora, méas de 20 ingenieros
de venta en Orpund y en las empresas
extranjeras garantizan el éxito de los
productos en el mercado global.

Zumbach AG - Suiza
Website: www.zumbach.com
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Inspeccion y analisis de
material XLPE y HPTE en
la produccion de cable de
media y alta tension

Por Harry Prunk, Sikora AG, Bremen, Alemania

Resumen

Los plasticos utilizados para el aislamiento
de cables de media, alta y extra alta
tensién deben cumplir los niveles de
pureza mas altos. El material mas usado
para el aislamiento de cables es el
polietileno reticulado (XLPE).

Para reticular el XLPE, el cable pasa a través
de un tubo CV (tubo de vulcanizacion
continua) donde queda expuesto a
altas temperaturas para el proceso de
reticulacion.

Generalmente, cuando se fabrican estos
tipos de cables, se llena el tubo CV con
nitrégeno y se trabaja a una presién de 10
bares. Antes de que se puedan efectuar
los procesamientos siguientes en el cable,
como la aplicacion de una pantalla o
cubiertas externas, es necesario efectuar
la desgasificacion, que puede tardar hasta
10 dias. Normalmente, la linea esta
construida como linea CCV o VCV
(vulcanizacion  continua catenaria o
vulcanizacién continua vertical).

Esta tecnologia estd mdas que probada
porque ha sido usada durante décadas,
pero conlleva costes altos para su
construccion y para la linea de produccion.
Ademads, hay otro método avanzado que
utiliza como material de aislamiento el
HPTE, un elastomero termoplastico de
alto rendimiento a base de polipropileno.
Esta nueva tecnologia ha sido desarrollada
aun mas por Prysmian y presentada como
tecnologia “P-Laser”

El material presenta buenas propiedades

eléctricas y termo-mecanicas, comparables
a las del XLPE y, a veces, incluso superiores.

B Mayo de 2017

El HPTE no requiere una seccion de
reticulacion  ni  desgasificacion.  Esto
significa que todo el cable puede ser
fabricado en un proceso de produccion en
linea, durante el cual se pueden aplicar la
pantalla y la cubierta externa también, en
una Unica fase de produccion.

Sea cual sea el método aplicado, los
niveles de rigidez dieléctrica requeridos
del XLPE y HPTE son altos y deben ser
garantizados. Por este motivo, la limpieza
del material aislante es muy importante
y aqui es donde entra en juego el sistema
avanzado de inspeccion de pureza y
separacion.

Este articulo presenta un sistema de
inspecciéon y separacion en linea que
permite detectar la contaminacién dentro
y en la superficie de los pellets tales como
contaminantes metdlicos u organicos,
variaciones de color, aglomerados,
contaminacién cruzaday pellets extrafos.

El sistema que se va a presentar incluye
la combinacién unica de la tecnologia de
rayos X y un sistema optico para ofrecer
la maxima capacidad de deteccion de
todo tipo de contaminacion. Esto permite
optimizar la calidad del material XLPE
o HPTE y el proceso productivo y, por
consiguiente, reducir los costes.

Ademas, en este articulo se hablara
brevemente de un sistema innovador
fuera de linea que permite inspeccionar y
analizar pequenos lotes de pellets.

Asimismo, esto es importante para
controlar los pellets que se han separado
por medio del sistema de inspeccién y
separacion en linea.

Cable de media y alta
tension aislado con
XLPE y HPTE

El material de aislamiento mds usado
hoy en dia para cables de media y alta
tension es el polietileno reticulado (XLPE).
El polietileno reticulado se produce
sometiendo el polietileno a alta presion
con aditivos como los peréxidos organicos.

La reticulacién se realiza a base de calor
y presion. Las cadenas moleculares
individuales se enlazan unas con otras
dando lugar a una modificacion del
material que pasa de termoplastico a
elastico. Una ventaja del XLPE como
aislante de cables de media y alta tension
es su baja pérdida dieléctrica y excelentes
propiedades eléctricas y fisicas para la
transmision de la energia.

Dado que el XLPE es resistente a la
deformacién térmica y al envejecimiento,
un cable XLPE permite transmitir
corrientes elevadas. Otra caracteristica del
cable XLPE es su facilidad de instalacion.
Puede soportar radios de curvatura
pequenos y es ligero.”

Algunos anos atrés, la compaiia Prysmian
inventé un nuevo tipo de cable donde
se usa el HPTE (elastomero de altas
prestaciones) en lugar del XLPE. Este
material tiene las mismas caracteristicas
que el XLPE.

La diferencia es que con el HPTE no tiene
lugar ninguna reticulacién y, por lo tanto,
no hay ningun subproducto, el HPTE
puede ser reutilizado, permite tiempos
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de produccion mas breves, un area de
produccién reducida y es compatible con
los componentes de red existentes. Ambos
materiales, el XLPE y el HPTE, se usan para
la produccion de cables de media y alta
tension.

La necesidad de
material plastico limpio
para cables de media,
alta y extra alta tension

La pureza del material plastico que se
usa para el aislamiento de cables de alta
y extra alta tensién es extremadamente
importante. Cuanto mas puro es el
compuesto (Figura 1), mas bajo es el riesgo
de rotura.

La presencia de impurezas de metal de
50pum puede ya causar dafos al producto
final con consiguientes costes elevados.

La reparacion de un cable submarino
defectuoso que, por ejemplo, se ha
dafado debido a la contaminacién, puede
suponer una parada de semanas.

V¥  Figura 1:
calidad

Compuesto de aislamiento de alta

¥V Figura 2: Seccién (transversal) de un cable de extra
alta tensién con rotura
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Ademas, el compuesto contaminado del
aislamiento puede causar defectos en el
cable y fallos consiguientes durante la
prueba de descarga dieléctrica con efectos
negativos a nivel industrial durante el
proceso productivo. Como parte de su
proceso productivo, los cables de extra
alta tensién (EHV) son probados en la
planta de produccién con una tensién de
prueba 2,5 veces mas alta que la tensién
nominal.

Normalmente, se registran aproximada-
mente de cinco a seis roturas (Figura 2)
al afo en cada sitio de produccién, que
causan pérdidas enormes.

Una sola rotura puede causar un gasto
de hasta €150.000 ya antes de que
el cable sea instalado en su posicion
dedicada. Ademads, se pierde tiempo muy
valioso, al no poderse respetar las fechas
de entrega. A menudo, se deben usar
juntas no pactadas, dafando la imagen
de calidad del productor, y llevando
a penalidades contractuales. Por esta
razén, algunas normas para cables de
alta tension establecen la eliminacion de
contaminantes de mas de 75um de los
materiales procesados.®

Ademads, existen recomendaciones de la
AEIC (Association of Edison Illuminating
Companies), que establecen que los cables
sean disefados para durar por lo menos
40 anos. Por consiguiente, es necesario
inspeccionar el material para que tenga
una pureza del 100 por cien antes de que
quede integrado en el producto final. Las
tomas de muestras no son suficientes para
excluir de manera fiable cualquier tipo de
contaminacion.

En el dia de hoy, los fabricantes de cables
usan filtros para separar las impurezas del
compuesto de XLPE y HPTE antes de que
contaminen el cable. Los filtros se colocan
directamente en el flujo de material
fundido, después de la extrusora y antes
del cabezal inyector. Sin embargo, estos
filtros pueden quedar obstruidos después
de un tiempo de funcionamiento debido
a la presencia de material quemado o a un
exceso de contaminantes.

En este caso, la presion del material
fundido en la extrusora puede aumentar
significativamente hasta tener que parar
la produccion para cambiar los filtros. Esto
significa que luego habrd que hacer una
unién en ese punto.

Las juntas, es decir los puntos donde
los cables estdn soldados, se hacen
manualmente y siempre son puntos
delicados, en particular en el caso de
cables submarinos para instalaciones en
alta mar. Por esto, los fabricantes de cables
tratan de entregar cables largos con el
minimo numero de juntas por donde los

A Figura 3: Sistema de inspeccién y separacién con
cdmara de rayos X (verde), cdmara dptica (amarillo),
de infrarrojos (rojo) y de colores (azul)

cables podrian romperse. Dado que los
filtros atascados reducen la productividad
de la linea, se deben implementar
métodos fiables para detectar y apartar
los contaminantes en el material de
polietileno.

Control de la pureza
de XPLE y HPTE antes
del procesamiento del
material: inspecciony
separacion

Hoy en dia, para inspeccionar los pellets
existen sistemas que se usan tanto en los
laboratorios o como en el control fuera de
linea durante el proceso de produccion
de los granulos. La mayor parte de
los sistemas se basa en la tecnologia
optica para detectar la contaminacion
en la superficie de los pellets. Pero la
contaminacion dentro de los pellets no
puede ser detectada por estos sistemas.

El sistema de inspeccién y separacion
descrito a continuacion permite efectuar el
control de calidad total en linea usando la
tecnologia de rayos X y una técnica éptica.

Los contaminantes son identificados por un
software de procesamiento de imégenes,
clasificados como  contaminaciéon vy
separados autobmaticamente. Esta tecno-
logia permite detectar impurezas de hasta
50pm.

Tecnologia de rayos X

El principio de base de la deteccion
con tecnologia de rayos X se basa en la
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diferente atenuacién del material. El XLPE
incluye principalmente carbono. El 4tomo
de carbono tiene seis protones en su
nucleo.

Un contaminante muy corriente podrian
ser las particulas de acero procedentes de
la extrusora o la granuladora, que estan
constituidas principalmente por hierro
(FE).

El hierro tiene 26 protones en su nucleo.
Dado que estos 26 protones presentan
una atenuacion mucho mds alta a los
rayos X que los seis protones del carbono,
es posible generar un contraste perfecto
entre los dos materiales en la imagen
radiogréfica.

Tecnologia optica

Por lo que se refiere a la inspeccion optica,
la iluminacion es esencial. Para grabar de
manera precisa los flujos de materiales a
velocidad industrial, se usan tecnologias
de cdmara modernas (camaras épticas, de
infrarrojos, de colores).

Junto con el sistema O6ptico, se usa un
potente software de procesamiento
de imdagenes similar al usado para la
inspeccién con rayos X para detectar la
contaminacion.

Por lo tanto, configurando un cierto
umbral, todos los pellets contaminados
que superan el umbral en el algoritmo
matematico, son separados.

Contaminacion tipica
detectada por las
tecnologias de rayos X 'y
Optica

La combinacién de ambas tecnologias
de rayos X y Optica permite detectar
la contaminacién en el pellet y en su
superficie (Figura 4).

La tecnologia de rayos X permite
inspeccionar pellets transparentes
y de color (ej. negros) y material de
XLPE semiconductor para detectar las
impurezas.

Los rayos X permiten detectar impurezas
tipicas, como los contaminantes metalicos
y orgénicos, y falta de homogeneidad
(TiO,) dentro del pellet. Ademas, esta el
sistema Optico, que detecta por ejemplo
impurezas negras en el pellet, objetos o
pellets extrafios, u otra contaminacién
organica o metalica.

Integracion del
sistema en la linea de
produccion

El sistema se instala normalmente entre
la tolva alimentada con material de XLPE
y HPTE (ej. octabin, bolsa o silo) y la tolva
de la extrusora, donde el compuesto es
alimentado por gravedad.

Inspeccion y analisis

de pellets, cascarillay
cintas/peliculas en linea
y fuera de linea

Ademas de los dispositivos de inspeccidn
y separacion en linea, existen sistemas
modulares para la inspeccion y el analisis
en linea y fuera de linea de pellets,
cascarilla, cintas/peliculas.

Estos se wusan para volumenes de
produccién reducidos y en lineas de
produccién donde es suficiente la prueba
de muestras o el control de la mercancia
entrante.

Segun la aplicacion, los sistemas estan
equipados con tecnologia de rayos X (X),
tecnologia de infrarrojos (IR) o sensores
opticos (V) que se usan durante la
produccién o para la prueba de muestras,
y permiten detectar contaminantes a
partir de 50pum.

Por ejemplo, un dispositivo de inspecciéon
y analisis de laboratorio con tecnologia
de rayos X (Figura 5) inspecciona hasta
3.000 pellets (200ml) puestas en una
bandeja. En pocos segundos, estos pellets
son inspeccionados para buscar posibles
contaminantes.

Luego, los pellets contaminados son
destacados opticamente, lo que facilita
enormemente la extraccion de los
elementos contaminantes.

V¥  Figura 4: Mediante la tecnologia de rayos X y una inspeccion dptica el sistema detecta la contaminacién dentro y en la superficie del pellet de pldstico. El sistema detecta
contaminacion metdlica, impurezas negras, decoloracion amarilla y variaciones de color en material transparente y no transparente
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A Figura 5: Inspeccion fuera de linea y sistema de
analisis

Para una optimizacion completa del

proceso, los fabricantes de cables

combinan un sistema de inspeccién y

separacion en linea con un dispositivo de

inspeccidn y andlisis fuera de linea.

Tras detectar y separar los pellets
contaminados, el sistema de laboratorio
inspecciona estos pellets de nuevo y
marca 6pticamente la contaminacién para
facilitar la separacion de todo el material
rechazado.

Esta interaccion de inspeccion y analisis
en linea y fuera de linea permite controlar
la pureza del material y crear una base de
datos para evitar contaminacion futura.

Conclusion

En resumen, podemos decir que en este
articulo se han analizado las razones por
las cuales es necesario tener un alto grado
de pureza del material XLPE y HPTE usado
para el aislamiento de cables de media y
extra alta tension.

Ademéds, el articulo ha presentado los
sistemas de control de calidad del XLPE
y del HPTE en linea y fuera de linea que
permiten inspeccionar el material antes de
su procesamiento.

El sistema de inspeccién y separacion
presentado permite detectar pellets
contaminados y separarlos antes de
usarlos en el proceso de extrusion.

Los contaminantes pueden encontrarse ya
en el material bruto, pero pueden afadirse
también durante las fases de manejo
y transporte. Por lo tanto, incluso si los
fabricantes de cable contindan usando
filtros, esta tecnologia garantiza que los
filtros no se atasquen con las impurezas de

www.read-eurowire.com

pelles contaminados y, por consiguiente,
asegura una produccion mas larga y
segura.

Usando las tecnologias de rayos X'y 6ptica,
se pueden detectar los contaminantes
dentro y en la superficie de los pellets,
garantizando asi un control de calidad
total. Con el uso de un sistema de
inspeccién y andlisis fuera de linea de
los pellets contaminados que han sido
separados por el sistema de inspeccién en
linea, se pueden mejorar incluso mas los
procesos de produccion.

De esta manera, se controla la pureza
del material y, ademds, el analisis
provee informaciéon util para evitar la
contaminacion futura.

Considerando todas estas ventajas, el uso
de las tecnologias presentadas para el
control de calidad del material de XPLE y
HPTE es esencial para asegurar cables de
media y extra alta tensién de alta calidad.

Al mismo tiempo, asegurando un alto
grado de pureza del material de XLPE y
HPTE, se evita el coste de los materiales
necesarios para volver a fabricar los cables
que no han pasado la prueba de descarga
dieléctrica y se mejora en gran medida la
eficiencia de la linea de produccién del
cable. |
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