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MSD - DIAMETER AND OVALITY MEASURING HEADS
WITH MULTI-SOURCE DEVICE TECHNOLOGY.

Intelligent Measurement
Solutions ...

E Learn more about
i 5D 200 and the
complete MSD family,
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S5WI55 PRIME MEASURING SINCE 1957

... and excellent performance. MSD gauges measure diameter, ovality and
recognizes lumps and neckdowns in continuous processes, bringing you the
"Plus" quality you have been waiting for.

Functional, intelligent and particularly attractive in
price — these are characteristics of the latest new
FUMBACH MSD series for the active, redundant
measurement of cables and pipes of all kinds. The
unique concept with up to 8 set point-like LED
sources, the linear sensor-based technology
system evaluates multiple shadows on each axis.
Thus, products up to diameter 34mm (2.13in.)
can be measured by 4-axis.

Further Advantages:

 LED's of different colours provide trouble-free
and simultaneous measurement, even on
reflective products

# Built-in light filters prevent ambient light
affecting the measurements

+ 5lim design allows installation in reduced spaces

* Large product clearance

# Flexible installation: optional floor stand enable
to swivel upwards by 110 of the measuring
head, allowing quick and easy working access
when needad

= [nterfaces: RS, Profibus, Profinet, Ethernet, J for
USYS systems from Zumbach

MSD models are available for products up
to 200mm (8in.) outside diameter.

ZUMBACH Electronics
sales@zumbach.ch | www.zumbach.com
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shape-sized wire rod
steel wire
galvanized steel wire
cold-rolled strip
steel ropes

wire mesh

welded mesh
fasteners

electrodes

0JSC «Magnitogorsk Hardware and Sizing Plant «<kMMK-METIZ»
5, Metiznikov Str, Magnitogorsk, 455002, Russia
Tel.: +7 (3519) 24-67-34, 24-09-67

e-mails: yegorov



Bremer die working machine
guarantesing positional accuracy and efficient processing by high traversing.

Experience the new internal machining technelogy for the efficlent production of dies -
equipped with the Latest measuring technology for tolerance and process monitoring!

A continuous flow of high quality throughout the value chaln, starts with choosing the right
supplier. For already 35 years, we maintain our position secure in the wire market and could
also expand it We convince by experience, professionalism and superior service. With us, you
are known as a worthy valued custorner, wha is in good and competent hands,

.
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join the best
7-11 April 2014

D@sseldorl. Germany

internahonal Wire
and Cabls Trads Fair

www.wire.de

Bremer

Willi Bremer GmbH

D- 35756 Mittenaar - Wissenstralke 14
Tel. +49 2772 574253

Fax +49 2772 574446

E-Mail: bremerwilli@t-online.de

www.bremer-willi.de
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FAST JUST LIKE

A TECNOFIL

TECNOFIL MACHINERY DIVISION

TBL is fixing new productivity standards in wet drawing. The line has been
designed to bring the advantages of dry drawing systems in wet drawing SKIDLESS
process. Thanks to a completely new approach, TBL eliminates wire slip in WET DRAWING LINE
wet drawing. This way steel wire is less stressed, lubrication is constant and

wire surface is not marked by wire skidding.

This means less wire breakages, higher working speed and reduced die

consumption.

AUTOMATIC DNE DRY AND WET DRAWING IN LINE DRAWING ELECTRONIC
REWORKING MACHINE TECHNOLOGY CAPSTANS CONTROLLED SPOOLER

Via Brescia, 49 - 25023 Gottolengo (Bs) - ltaly

tel. +39 030 9517655 - fax +39 030 9517571 WWWT EG N UF I I. N ET info@tecnofil.net
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Setting our ‘Focus
On’ Scandinavia

Scandinavia and the USA feature prominently in
the November issue of EuroWire.

Our popular ‘Focus On’ feature comes to an end
with a look at the companies operating within the
industry from Scandinavia.

These companies come from a broad spectrum,
including laser measurement manufacturers;
industrial yarns; weighing, counting and
packaging systems; extruding companies, and
casting businesses. The feature starts on page 44.

We are also looking forward to the 62" staging of
the IWCS Technical Symposium in Charlotte, North
Carolina, in November. Our look at the three-day
event starts on page 42. And don't forget to visit
www.wiredinusa.com for our sister publication,
wiredinUSA, for a more in-depth peek at the
conference and some of the exhibitors heading
there.

Also in this issue is news of UK-based Metalube
receiving its Queen'’s Award for Enterprise (page
12), and the opening of Europe’s largest data
centre in Portugal on page 13.

A new company, IQ Reels, as the result of a joint
venture between Inosym Reels and Qunye Reels
features on page 21.

The launch of a new coil taping machine from
Ridgway (page 28) is the leading technology story
in this issue.

You can also find our feature on ‘Materials,
machinery and welding for fencing, mesh making
and netting’on page 38.

For those of you heading to IWCS, please feel free
to stop by our booth and pick up a free copy of
EuroWire, Wire & Cable ASIA and wiredInUSA.

David Bell
Editor

www.read-eurowire.com


http://www.read-eurowire.com/
http://www.wiredinusa.com/
mailto:eurowire@intras.co.uk
http://www.intras.co.uk/
http://www.read-eurowire.com/
mailto:doug@intras.co.uk
http://www.read-eurowire.com/

(o) HENAN XIGONG

MECHARICALEELECTRONICAL EQUIPMENT CO.LTD.

1
j b

MAIN PRODUCTS:
DRAWING MACHINES

WIRE LAYER WINDING MACHINES
PRODUCTION LINES OF FLUX-CORED WIRE
AUTOMATIC PAIL PACKING LINE

CHEMICAL COPPER COATING LINES

HORIZONTAL STRAIGHT-LINE
COJOINED DRAWING MACHINES

HST-400 AUTOMATIC PAIL

PACKING LINE



contents

10

24

28

38

42

44

96

96

Diary of events

Corporate News

Transatlantic Cable

Technology News

Materials,
machinery &
welding

IWCS Conference

Focus on
Scandinavia

Editorial Index

Advertisers’ Index

Photo by Re:g_éﬂlmaml/i

November 2013

Market News

Deutsch Inhalt

61 Neuigkeiten
96 Inserentenverzeichnis

CopeprkaHue Ha pycCcKoM f3blKe

68
926

HoBocTn pbiHKa
[epeyeHb peknamopatenen

www.read-eurowire.com


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

Technical Articles

PV ribbon: Overview of product
56 .. .

specifications and comparison

of production processes

By Igor Rogelj, Peter Ziger and

Primoz Eiselt, Plasmait GmbH,

Lebring, Austria

Solar-Flachdraht: Ubersicht
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A G T dates for your diary ...

2014

April 2014

7-11 April:

wire/Tube Diisseldorf -

trade exhibition -

Dusseldorf, Germany

Organisers: Messe Dusseldorf
Fax: +49 211 456 0668

Email: wire@messe-duesseldorf.de
Website: www.wire.de

May

6-7 May:

Wire Expo —

trade exhibition —
Indianapolis, USA
Organisers: Wire Association
1S5CTIITCTNITdDINTKET L International

Fax: +1 203 453 8384

Email: sales@wirenet.org
Website: www.wirenet.org

SIYAlTISET S. VETCIT

. 14-17 May:

b el g Ak i Lamiera - trade exhibition -
Bologna, Italy

Organisers: Ucimu-Systems
Fax: +39 0226 255 894
Email: lamiera.esp@ucimu.it
Website: www.lamiera.net

June

16-18 June:

2014 China (Guangzhou)
International Metal and
Metalurgy Exhibition —

trade exhibition —

Guangzhou, China

Organisers: Julang Exhibition Co Ltd
Fax: +86 203 862 0790

Email: meiwen@julang.com.cn
Website: www.julang.com.cn

September

24-27 September:

wire China - trade exhibition -
Shanghai, China

Organisers: SECRI and Messe
Dusseldorf (Shanghai) Co Ltd
Fax: +86 216 169 8301

Email: shanghai@mdc.com.cn
Website: www.wirechina.net

October

21-25 October:

EuroBLECH - trade exhibition -
Hanover, Germany

Organisers: Mack Brooks
Exhibitions Ltd

Fax: +44 1727 814 401

Email: info@euroblech.com
Website: www.euroblech.com
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A The AEOX system from CPA
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Corporate news
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The dawn of a new age

AUSTRIAN high-quality wire machinery
manufacturer CPA Wire Technologies uses
the gentle but efficient water quenching
system AEOX STS, which helps to save
energy without being harmful to workers
and nature.

AEOX STS is part of the elaborate AEOX
Heat Treatment Technology consisting of
energy-efficient recirculation convection
furnaces for austenitisation and cross-flow
convection furnaces for diffusion, stress
relieving, soft annealing and tempering of
wires and strips. It is claimed that with the
entire AEOX heat treatment technology
users can save up to 40 per cent of energy.

Traditionally, the quenching systems
used in the steel wire industry are lead
baths. In a technical point of view,
these systems are very well suited for
achieving the desired thermal procedure.
But there are major disadvantages which
must not be neglected. First of all, lead
is an environmental poison. Additionally,
residues of lead will always adhere to
the wire which might require additional
chemical cleaning. Finally, heating up and
controlling the temperature of tons of wire
requires valuable energy.

As an alternative to lead baths, fluidised
bed systems have been introduced. These

10 November 2013

systems make use of small solid particles
impacting on the wire which extract
heat from the product by direct contact.
Compared to the lead baths, these
systems are environmentally compatible
and have less power consumption. Still,
these systems have some disadvantages.
They are usually operated with sand of 100
to 200um particle size.

This is a size where dust can enter the
respiratory system and lead to irritations.
Particle sizes below approximately 5um,
which may be produced during operation,
can even get into the lung and cause
severe health problems. In a technical
point of view, these systems only allow
to run a very narrow dimension range
of wires at the same time, since it is not
possible to adjust the bed corresponding
to the wires individually.

To overcome the described problems,
CPA developed a water-based quenching
system. The quenching fluid is a mixture of
water and organic polymers. These fluids
are environmentally friendly and easy to
handle. Because of the polymer properties,
the vapour film phase at the beginning
of the quenching is very stable. The
comparably long-lasting vapour film phase
results in a controllable quenching process.
The transformation temperature is reached
before the bulk boiling phase starts.

The “AEOX Structural Transformation
System” by CPA (international patent
pending) is designed to run different wire
dimensions at the same time. For that
reason, the cooling section is divided into
individually adjustable sections according
to the customer’s request. The adjustment
is done from outside the tank, without any
manipulation of running wires or in the
quenchant.

The quenching section is directly
connected to the soaking zone, without
leading the wires through surrounding
atmosphere. The soaking zone consists
of two individually adjustable, electrically
heated sections.

In that way it is possible to introduce a
temperature gradient from the entrance
to the exit in order to minimise wire
temperature changes during pearlite
transformation.

The AEOX STS quenching system can
be combined with the energy-efficient
austenitisation furnaces of CPA which
provide energy savings of up to 40 per
cent and an adjustable part load capacity
starting with 30 per cent of the nominal
furnace load.

CPA Wire Technologies - Austria
Website: www.cpa.at

www.read-eurowire.com
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Production extended at spring facility in Bulgaria

Since it was opened in 2004, William Hughes’ production facility
in Bulgaria has expanded four-fold.

Located near Plovdiv, the 4,320m? custom-built factory employs
131 people and its scope and product capability continue to
grow as new machinery and processes are added.

William Hughes specialises in the manufacture of springs
and bent wire assemblies. Production is split between its UK
headquarters in Stalbridge, Dorset, and Bulgaria.

Torsion springs are a particular area of expertise in Plovdiv and
there is a strong local demand for this type of spring.

As demand has grown, new machinery and processes have
been installed in Bulgaria to help support the UK manufacturing
facility.

In 2012, four new wire-forming machines were installed,
bringing the total in Bulgaria to 29, and robot-welding capacity
has doubled.

New finishing processes have also been installed, enabling wire
parts to be coated with Delta Tone and Delta Seal for corrosion
protection.

Max Hughes, managing director of William Hughes, said:
“Establishing our first overseas production facility was an
exciting experience.

“We have seen a growing demand for our products from the
developing local markets in Romania, Serbia and Turkey as
well as the traditional markets in the UK, Poland, France and
Germany.

“We are delighted with the continuing success of the project.
With our reinvestment programme, we look forward to the
continuing growth of our facilities to the benefit of both the local
economy and our overall UK capability.”

William Hughes Ltd - UK
Website: www.wmhughes.co.uk

Jersey sub-sea cabling plans worth $75m

NEWCASTLE, UK, law firm Muckle

since these contracts were completed

LLP has advised on a series of sub-sea
engineering deals worth $75.5m.

The firm has advised Jersey Electricity plc
on a project that will provide Jersey with a
third submarine power cable from France,
enabling access to low carbon electricity.

A contract with Prysmian Group will see
35km of high voltage alternate current
submarine cable installed, and a separate
contract with English subsidiary Prysmian
Cables and Systems Ltd is for the supply
and installation of 7km of 90,000-volt land
cable.

The cabling will connect the island with
a substation at Periers, entering the sea
at Pirou Plage on the French coast and

in February this year, Muckle LLP has
also advised on a further two ancillary
contracts supporting the cable link to
France.

Robert Langley, head of the construction
and engineering team, said: “The
work to manufacture the cable for the
sub-sea connection is now underway at
Prysmian’s facility in Naples, with a view
to this new supply being connected next
year and to be in service during 2015.

“We appreciate the importance and
significance of this development, not
just for Jersey Electricity and the other
organisations involved, but also for the
Channel Islands. We look forward to
working with the team at Jersey Electricity

Island connections

Alcatel-Lucent and Telkom
Indonesia are to develop a 3,000km
optic fibre network infrastructure
to connect the islands of Sulawesi,
Maluku, and Papua in the
Indonesian archipelago.

This will open up new opportunities
to improve the competitiveness of
the region for economic and social
development.

Capable of supporting data speeds
of 100G per second, the system will
deliver an ultimate capacity of up to
16Tbit per second.

coming ashore in Grouville Bay in Jersey. in the future”

The work involved intense negotiation Muckle LLP - UK

with Prysmian’s Italian legal team, and

Website: www.muckle-llp.com

Alcatel-Lucent - France
Website: www.alcatel-lucent.com

Broadband statistics update confirms increase in fibre adoption

New data on broadband subscriptions from the Organisation
for Economic Co-operation and Development (OECD) shows a
steady trend increase in fibre adoption, with the share of fibre
subscriptions in fixed broadband increasing to 14.9 per cent (up
to 48.7 million fibre broadband lines). Fibre grew by 12.7 per cent
in 2012, four times as much as fixed broadband at 3.27 per cent.

Luxembourg (324%), Austria (193.9%), United Kingdom (169.9%)
and Switzerland (149.6%) experienced the strongest growth in
fibre, while seven countries had growth rates above 100 per cent
year-on-year and 11 countries over 50 per cent.

Japan and Korea still maintain a strong OECD leadership in
fibre broadband penetration, with over 60 per cent of fixed
broadband lines based on fibre technology. The fibre shares in
Estonia, Sweden and the Slovak Republic are over 30 per cent.

www.read-eurowire.com

Switzerland, Netherlands and Denmark top the OECD’s fixed
broadband penetration ranking. The OECD’s average fixed
broadband penetration is 26.3 lines per 100 inhabitants (327.2
million subscriptions).

Wireless broadband increased by 13.8 per cent year-on-year, and
reached a penetration of 62.75 lines per 100 inhabitants, up from
58.6 in June 2012.

The total number of wireless broadband subscriptions in the
OECD area is just above 780 million. Finland (106.5), Sweden
(104.8), Australia (103.4) and Korea (103.0) have over one
subscriber per capita.

OECD - UK
Website: www.oecd.org
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Lord Lieutenant presents Queen’s Award

WARREN  Smith JP,  Her Majesty’s
Lord Lieutenant of Greater
Manchester, presented Metalube Ltd
with a Queen’s Award for Enterprise in
International Trade.

The Lord Lieutenant was welcomed
and thanked by Metalube’s founder and
managing director, David Lee, who said
what a proud day it was for him and the
company. Mr Lee also thanked all the
Metalube employees for their hard work
and commitment to the company. He
conveyed how pleased he was to welcome
members of the team to Irlam from China,
Brazil, India, Hong Kong and Malaysia.

The company is very much a family
business with three sets of fathers and
sons amongst the team working for them
- and this was apparent at the ceremony,
with three generations of various families
there to witness the proud ceremony.

Based in Irlam, Greater Manchester,
Metalube also has offices in China, India

and Brazil.

W
Metal}'be Ltd - UK A Warren Smith JP, Her Majesty’s Lord Lieutenant of Greater Manchester, with Metalube managing director David
Website: www.metalube.co.uk Lee at the awards ceremony

THE QUALITY TODAY
THE MARKET TOMORROW

Machinery with proven performances in our
customer wies all over the world,including:
1.5 A, England, [taly, France,Germany , Turkey,
Belgium, Korea, Japan.lran,Malaysia, Singapore,
Brazil, South Africa ete.

AR~y
R ——

Please contact us for more details about our machines:
®(GSB series High Speed Braiders

oSB-Z series Heavy High Speed Braiders

ePay-off and take-up

#Rewinding Machine

®LRB]-vertical Taping Machine series

ePrinter and Print Wheel series Products

#Metering Device series Products
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€90m investment in Europe’s largest data centre

EUROPE'S largest data centre was
launched on 23" September in Portugal
following a €90m investment.

The next generation data centre has
a capacity of up to 30 Petabytes (PB),
accommodating 50,000 servers and four
data centre blocks with a total area of
75,000m>.

The state-of-the-art facility is also a
worldwide energy savings leader, and will

maintain power usage effectiveness of
1.25.

The project brands Portugal Telecom
as a world-class leader in the housing
and management of IT and cloud
infrastructures. Portugal Telecom’s role as
a hub for exporting data storage capacity
for companies and technology services
will further advance through the Covilha
data centre.

The inauguration is expected to create

vast employment opportunities within
the region, labelling Covilhd as a major
contributor to Portugal’s economic
development.

The event highlighted the culmination
of Portugal Telecom’s transformation,
positioning Covilha's leadership status as
one of Europe’s safest and successful data
centre operations.

Portugal Telecom - Portugal
Website: www.telecom.pt

Conference highlight

Miltec UV will be highlighting its MPI-400
UV curing system at November’s IWCS
Conference in Charlotte, North Carolina.

An important choice

The selection of proper dies and lubricants are two of the most important
and essential requirements for wire drawing applications. This determines the
quality and helps reduce the cost of drawing, in terms of maintenance and by

increasing the life of the die and reduction of lubricant consumption. The MPI-400, used for curing coatings

on optical fibre, allows for more efficient
curing and large reductions in operating
costs.

Kay Pee Dies, established in 1968, produces tungsten and carbide dies for
wire, bar, tube, drawing, cold heading, extrusion and special applications. The
company services customers from India, South East Asia, Nepal, the Middle East

and Africa.
This new and advanced solution will be

visible on Booth 214 at the conference

It also acts as an exclusive distributor for Pan Chemicals SpA, Italy, for distribution
between 10" and 13" November.

and sale of its wire drawing lubricants.

Miltec UV - USA
Website: www.miltec.com

© Ridgway

Ridgway is your expert partner
for high speed application of
insulation tapes onto conductor
wires and cables. Cur machinery
is used worldwide to maximise
taping quality and

productivity.

We focus on customer service
and innovation. Challenge us
with your projects today and

let us demonstrate how we

can help you.

Kay Pee Dies - India Website: www.kaypeedies.com

PRECISION CONDUCTOR AND
CABLE COVERING SOLUTIONS

¥ TAPING & BUNCHING LINES ¥ HORIZONTAL & VERTICAL W GLASS, MICA, PAPER, KAPTON, MYLAR, NOMEX

Ridgway Machines Ltd Leicester UK email: sales@ridgwayeng.com www.ridgwayeng.com

www.read-eurowire.com November 2013 13


http://www.read-eurowire.com/
http://www.telecom.pt/
http://www.miltec.com/
http://www.kaypeedies.com/

s = = =

TJK MACHINERY (Tianjin) CO., LTD.

South Side of Huashi Rd., Beichen Dist.,
Tianjin, China, 300409

Tel: +86-22-26993766
Fix: +B6-22-86996265
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T&xl et ry




News

Corporate

Show time for manual cold welders

PWM'’s comprehensive range of manual
cold welders will be presented by Joe
Snee Associates, exclusive distributor for
PWM'’s machines, spares and dies in the
US and Canada, on Booth 512 at the IWCS
Conference in Charlotte, North Carolina.

Visitors will be able to watch
demonstrations of the cold welding
technique and try out the machines for
themselves during the conference, being
held from 10" to 13" November.

The M101 is the largest model in PWM’s
manual range and has been one of the
company’s best-selling machines for many
years.

Designed to produce strong, reliable
welds on copper wire 0.04" to 0.141" (Tmm
to 3.6mm) and aluminium 0.04" to 0.197"
(1mm to 5mm), the M101 can be used
either on a workbench or supplied with a
trolley, enabling the operator to move it
quickly to the work area.

Low maintenance and easy to operate,
the M101 is also commonly used to weld
profiles and strips for armouring lines.

The smaller BM10 and BM30 manual

A TheM101 cold pressure welder from PWM

welders, also for use on a workbench or
with a trolley, are robust, durable machines
with capacities ranging from 0.0039" to
0.071" (0.T1mm to 1.8mm).

PWM'’s manual range also includes three
hand-held models. Comfortable to hold
and use, the M10, M25 and M30, for
copper/aluminium wire sizes 0.0039" to
0.071" (0.Tmm to 1.8mm), are suitable for
welding wire breaks in confined spaces.

PWM’s full range includes air/hydraulic,
electro/hydraulic, pneumatic and electro/

pneumatic cold welders, with capacities
up to 25mm (0.984") copper and 30mm
(1.181") aluminium.

PWM’s cold welding equipment is
designed and made to high quality
standards in PWM'’s own UK workshops.

Dies are individually hand-made in
matched sets, in standard or custom sizes,
to suit round or profile wire.

PWM Ltd - UK
Website: www.pwmltd.co.uk

Sign up now!

Don't miss out on our coverage of IWCS in
the October issue of our sister publication,
wiredInUSA.

Our show issue will be looking forward to
the show, which is being held in Charlotte,
North Carolina, USA, between 10" and
13" November.

Register free of charge online at www.
wiredinusa.com and get emailed when
the new issue comes out in the first week
of each month.

METALUBE lubricants for

maximum performance

; 5-1,, '-L'l T

= VIRSLLS, A, L

Offices in Manchester, Mumbai, Sao Paulo and Shanghai

N o

THE QUEEN"S AWARDS
FOR ENTERPRISE
INTERNATIONAL TRADE
2003

Proud
winners

Global specialists in high-performance lubricants

METALUBE’

Metalube Brazil Metalube China Metalube India Metalube UK
Tal: + 55 11 G18B-7088 Tel + 86-(0)21-5480 2146 Tel: 491 22 25459338 Tel: +44 (161 775 7771
vandas@metalube.corm.br sales@metalube.cn saes@metalube.in post@metalube.co.uk

www.metalube.co.uk
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T0-5IN DEYANG| WIRE AND CABLE EQUIPMENT €O, LTD

Add: #757 Guijiang Street, Bajiao Industrial Estate, Deyang,

Sichuan, China

Tel:+86-838-2601062 2823721 Fax:+86-20-2601065

hitp:/f'www.ito—sin.cn

E-mail:xsl @ ito-sin.cn, info @ ito-sin.cn

Copper Aluminum rod breakdown machine,
LHD-450

Application: the breakdown machine is used to draw copper wire or
aluminum alloy wire. it consists of a host drawing machine, pay-off
stand, continuous annealer, accumulator, dual-spooler take-up unit.

YQL-150 continuous Lead Extruder

This series of Lead Extruder is used to continuous coat lead layer for
marine cable or rubber cable.

. Copper rod continuous casting and rolling line,
Aluminum rod continuous casting and rolling
line

Copper CCR line is used to produce 8mm of copper rod from scrap
copper and cathcode copper. it consists of a refrection furnace, five-
wheel casting machine, front haul-off unit, straightener, continuous
rolling machine and down coiler take-up unit. Users can choose differ-
ent furnace system according to different raw material and output
capacity.

Shanghai Office:Room 2201, Jiangnan Ship Building, #600 Luban
Read, Luwan Dist, Shanghai
Tel: +86-21-61154960 Fax:+86-21-61154980
Guangzhou Office: Tel:+B6-20-87376167 Fax:+86-20-85618049
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Fast-action clamping systems for plain shafts

CHANGING spools is made easy with fast-action clamping
systems for plain shafts. But how do you do this? Pictures tell
more than words.

For this reason, Uhing has published two short online videos
showing the Easylock fast action clamping system, and its
variant, the U-Clip clamping element.

These videos show the fastening on plain shafts and some
application examples. The viewer sees how easy, fast and safe
handling is. Both products can be operated without tools
or even with one hand and independent of the direction of
rotation, and they are vibration resistant.

The video also shows that - depending on the size of the
element used - the retaining force of Easylock can be up to
5,000N and that of U-Clip up to 420N.

The close-up pictures focus on the essentials: the plain shaft,
the clamping element and the hand of the person operating the
element.

einfach, schnell & sicher
easy fast & reliable

Explanations of the handling are not necessary. Keywords
identifying the major product features appear in the respective
scenes.

A Ascreenshot of the video on the Uhing website

interested persons can view them as often as they like and show
them to their colleagues in the office. The videos are available at
www.uhing.com/en

Joachim Uhing GmbH & Co KG - Germany
The advantages of online videos over presentations at a fair:  Website: www.uhing.com

In these very demonstrative presentations the viewer can
see exactly each single move - even if there’s a hurry during
operation.

Not All Cable Jacket Strippers Are Created Equal!

There’s the Huestis Industrial Cable Jacket Stripper, e 20

and then you have all the rest... £ =) e R

We have more satisfied customers than
anyone else because ours works the best!
Safe and quick — it protects the valuable
core from damage, never allowing it to

touch the blade, shielded by our patented
process. Huestis Industrial machines — Model BJS 1000*
our performance is legendary!

Strippers can be
For more details or to place an order,  customized to meet your

I 800-972-9222 specific requirements.,
call us at -972- 2 * Model BJS 1000 is bench mounted.  |S09001

or email us at sales@huestis.com All other models are free standing.

HUESTISINDUSTRIAL e e e o

making it affordable Cold Pressure Welders, Cable Jacket Strippers, Custom Machinery
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Providing a complete solution

EUROCABLE Group has
selected InnoVites to provide
a complete business solution,
including industry specific
software on  Microsoft
Dynamics AX and the cable
design software CableBuilder.

Eurocable is an international
group founded in 2001. It
employs about 200 people
and produces electric wires
and cables in accordance
with all European and
regional standards.

Two production facilities are
located inside the Customs
Free Zone Jankomir (Zagreb,
Croatia), and another modern
production facility was built
in Jakovlje, near to Zagreb.
Besides cable production,
Eurocable produces its own
PVC granules and copper
wire.

The management aims to
further grow the company by
streamlining its operations
and further improve
customer service.

MrTomislav Hren, production
director, said: “The complete
solution of InnoVites, based
on the Microsoft Dynamics
AX  technology allows
us to reach new levels of
efficiency and transparency
in our operations.

“The out-of-the-box solution
is tailored for the cable
industry and has an excellent
fit with our procedures!”

Albert Groothedde, CEO for
InnoVites, said: “It's great
to have Eurocable as our
customer.

“It's a young and eager team,
ready to take full advantage
of the technology to make
their business even better.

“It's great to leverage our
experience in the industry
to support our customers
on their path of continuous
improvement.”

InnoVites -The Netherlands
Website: www.innovites.com

Helping provide power in Palestine

Tratos has recently completed delivery of £5.5m worth of
distribution equipment, transformers and poles to the Palestinian
Southern Electricity Company (SELCo).

The contract for the order was signed in 2008 by the vice president
of Tratos at the time, Ennio Bragagni Capaccini, and the equipment
has been supplied and installed as required over the past five years.

This project is part of a more comprehensive initiative called
the Electric Sector Investment Management Program (ESIMP),
the primary objective of which is to deliver numerous benefits
to electricity consumers in Palestine through sustainable
improvements in the quality of the electricity supply.

The initiative is being jointly financed by the World Bank and the
European Investment Bank (EIB).

Tratos played its part in meeting this objective by supplying
extremely high quality, advanced equipment that would provide
optimum functionality for the purpose of reinforcing and renovating
the power distribution system in the central and southern regions
of the West Bank.

The installation of the Tratos equipment will also be complemented
by institutional power sector reforms that are designed to better
serve the electricity needs of the Palestinian people.

Tratos HV cables can be used in a wide variety of applications such
as ignition systems and AC and DC power transmission.

Tratos Group - Italy
Website: www.tratos.eu

SARMAKINA

SANAYI ve TICARETA.S.

High Quality & Advanced Technolo

SBM 630&800 TYPE DOUBLE
TWIST BUNCHING MACHINE

November 2013

v Constant lay-length, quality
production

v Adjustable tension, controlled
via load cell

v Wireless data transfer

User friendly, touch screen
operator panel

Pneumatically activated pintle
type design

Single bow design that enables
reduced energy consumption together
with high performance motors

Haul-off capstan with independent
driver

Easy maintenance & long
service life

Fully automatic travers control

www.sarmakina.com.tr

www.read-eurowire.com


http://www.read-eurowire.com/
http://www.innovites.com/
http://www.tratos.eu/
http://www.sarmakina.com.tr/

News

Corporate

Fusion research contract win for Rldgway

RIDGWAY Machines has won
a major new contract from
General Atomics, a US-based
technology innovation firm in
fusion research and technology.
The tape wrapping system
will  be used to insulate
superconductor coils for the
central solenoid magnet on
the international nuclear
fusion reactor ITER, which has
been called the largest science
experiment in history.

ITER aims to demonstrate
the technical and scientific
feasibility of fusion power for
commercial-scale energy. The
ITER tokamak machine will be

one of the most complicated A The ITER central solenoid magnet system

machines ever engineered -
almost 30 metres high and weighing
23,000 tons, it will house an estimated
one million components.

The central solenoid will be located in
the heart of the ITER tokamak, and will
provide the majority of the magnetic flux
change needed to initiate the plasma,
generate the plasma current and maintain
this current during the burn time.

The ITER organisation was formed to
advance the development of hydrogen
fusion as an energy source. Fusion is a
safe, carbon-free energy source fuelled
by abundant resources (heavy hydrogen
from sea water) and can produce high
levels of power.

Partners China, the European Union (EU),

India, Japan, Korea, Russia and
the United States will implement
the project during its estimated
10-year construction and 20-year
operational phases. Construction is
now well underway in Cadarache,
France, and operations are
expected to begin in the early
2020s.

The seven ITER members share
every aspect of the project,
including science, procurement,
finance and staffing, with the aim
that ultimately each member will
have the know-how to produce its
own fusion energy plant. Ridgway
also provides sophisticated taping
heads to insulate the toroidal field
(TF) magnet coils supplied by the
EU.

Ridgway’s sales and marketing director,
Andy Clarke, said: “We will be working in
close collaboration with our customer to
meet the specification and performance
standards for this demanding
engineering application.”

Ridgway Machines - UK
Website: www.ridgwayeng.com

1S09001

DESIGNERS & MANUFACTURERS OF PAYOQFF & TENSION CONTROL EQUIPMENT FOR WIRE & CABLE

www.read-eurowire.com

Wyrepak Industries offers high
guality machines and solutions for

wire and cable companies as well as
other industrial applications. From
tension controls, pay-offs, pulleys,
sheaves, hobbin winders and custom
applications — Wyrepak does it all!

For more details on any of our manufacturing
product solutions, call us at 800-972-9222 or

email sales@wyrepak.com

WYREPAK INDUSTRIES — A Huestis Industrial Company * www.WYREPAK.com
68 Buttonwood Street, Bristol, Rhode Island 02809-0718 USA « tel: 800.972.9222 or 401.253.5500 fax: 401.253.7350
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Latest non-contact measurement solutions

BETA LaserMike introduces its latest non-
contact measurement solutions at the
62" IWCS Conference in Charlotte, North
Carolina, from 10™ to 13" November at the
Charlotte Convention Center.

The new AccuScan 5000 series diameter
and ovality gauges perform ultra-fast
measurements at 2,400 scans per second
per axis. But, the increased scan rate is of
little use without each scan being accurate
and usable. The improvements in the
AccuScan 5000's single-scan calibration
algorithm mean that each scan is highly
accurate to provide the most reliable high-
speed tolerance checking on a single scan.

This ensures lumps and necks are
consistently detected. When using
the STAC (stranded, twisted, armoured
and corrugated) measurement mode,
AccuScan outputs accurate maximum/
minimum or enveloped readings at a
higher rate, allowing for faster process
control of complex cable constructions.

At Booth 514, Beta LaserMike will offer a
range of AccuScan 5000 Series models to
measure diameters up to 80mm (3.15").
AccuScan 5000 Series gauges support a
wide range of communications protocols,
including RS-232, Ethernet/IP, DeviceNet,

A The AccuScan 5000 Series from Beta LaserMike

Profibus and Profinet. An integrated air
purge system keeps windows clean from
dust and debris for maximum uptime and
reduced maintenance.

An optional ultra-bright display and
operator interface enables users to easily
configure and view measurement data. All
AccuScan gauges are ruggedly constructed
and sealed to IP 65 (NEMA 4) standards,

providing effective protection in the
harshest environments for long service life.

Beta LaserMike will also exhibit its new
three-axis LN3040 lump and neckdown
detector.

Also on show will be solutions for
automated cable testing. On display will
be the DCM Model SCS-350B for quality
testing 4-pair Category LAN/data cables
up to 600MHz. This compact, bench-top
system efficiently tests Cat 5/5e/6/6A
unshielded (UTP) and shielded (STP/FTP)
twisted-pair cables with a high degree of
precision.

The company will also be delivering a
technical presentation to cable producers
on the latestin coupling attenuation testing
and how it complies with current industry
specification requirements for Category
8 cable. The paper, entitled ‘Coupling
Attenuation (CA) Testing for Category 8
Compliance; will be co-presented by Rafael
Herrera, chief engineer for DCM Cable
Testing Systems and Nadim Kafati, systems
engineer at Beta LaserMike, in session four
during Tuesday morning.

Beta LaserMike - USA
Website: www.betalasermike.com

CabWire World
Conference 2013

Palazzo Turati Milan, Italy

4-5 November 2013

fnnevations driving worldwide wire and

cable markets

This year's theme will be “Innovations driving worldwide
wire and cable markets” and will feature a panel of both
ferrous and non-ferrous expert speakers, presenting
papers on the latest technological developments within the
industry.

The 6" biennial :
world conference at
the Palazzo Turati :

in Milan, Italy, on the
4" November 2013.

For more information, wvisit the website, email

info@iwma.org or telephone: +44 (0)1926 834680.
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Reel deal for Insoym and Qunye | p,isburg deal is done

INOSYM Reels and Qunye Reels have established a joint venture company L
~1Q Reels. Tenova has completed the acquisition of

Technometal GmbH, a German company based in

The establishment of 1Q Reels is a major milestone for Inosym and Qunye Duisburg.
and will ensure existing and new customers continue to receive high quality
products and service through a comprehensive worldwide sales network
and world-class production facilities of over 40,000m?.

Technometal is a plantmaker with the ability to
cover the full set of plants and services in the
secondary metallurgy market: project studies,

The quality and service of Inosym combined with the cost base and plant design, engineering, supply, commissioning,
production facilities of Qunye will allow 1Q Reels to offer reels, bobbins and | training and consulting.

spools to meet all markets, quality and price expectations. )
Seventy five per cent of the steel produced is

refined via secondary metallurgy processes.
Technometal supplies equipment, related to the
process requirements, with capacities ranging
from less than five to more than 300 tons. This
know-how allows Tenova to integrate and expand
its product portfolio (LF, VD and VOD) by including
the refining equipment for BF/BOF route (RH).

IQ Reels welcomes enquires through the local Inosym agent, found through
the Inosym website at www.inosym.com or directly through either www.
inosym.com or www.qunyeglobe.com

Inosym - New Zealand Qunye Reels - China
Website: www.inosym.com Website: www.qunyeglobe.com

In this way, Tenova strengthens its position as a
recognised player in secondary metallurgy with
three centres of activity: Tenova Melt Shops (Italy),
Technometal (Germany) and Tenova Core (USA).

In the last seven years the following German
companies have joined the Tenova Group: LOI
Group (Essen), TAKRAF (Lipsia), Metall Technologie
Holding (Menden), and Technometal (Duisburg).

A 1Q Reels’ directors are, from left, Mr Chen Houging, Mr Grant Latimer, Mr Bob Zhou, Mr Philip Tenova - Italy Website: www.tenova.com

Young and Ms Wang Qiuxiang

The New Wire

Standard

The most commonly utilized die . . _ \ The ParalLoc™
system in the world today. 3N\ Pressure System

Efficient Y 3
Maximizes die performance, y y 'ls your company utilizing
increasing machine vy the most advanced die

utilization and decreasing

production costs. technology available?

Chances are, your
Practical ; competition already is.
Simple design makes the f// Call Paramount to get

ilisss Al started today.

410-272-4600

PARAMOUNT DIE | www.paradie.com

it 1306 Continental Drive ® Abingdon, MD 21009 « USA
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Rolllng Forming Machines

ROLLING MILLS FOR SPECIAL APPLICATIONS

APPLICATIONS:
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= Special Alloys
W& 88\ \isit our new Copper
WEb site Special Steels
e il Brazing Alloys
WiW.InVEmEc.com Precious metals
INVIMEC =rd
Via della Cultura, 17 - 36050 Sovizzo (Vicenza) - Italy | ADDITIONAL SERVICES:
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Brass

Welding wires
Hard-to-draw materials
Bimetallic and trimetallic
Profiled bars

Spare rolls for all rolling mills
Rolls repairing

* Custom designing
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Meltech forges ahead with a raft of new business wins

MELTECH CRE is enjoying a record year,
which looks set to continue with a raft of
new business wins.

Company orders have grown significantly
during 2013, with an influx of new
orders from Japan, Germany and the
Netherlands with a combined value in
excess of £2.2m, which will keep the
Meltech CRE team busy until 2014.
Further contracts are currently under
negotiation in a host of export markets,

including the Americas and several
European countries.
Blackburn, UK-based Meltech seems

to be bucking an industry trend, which
in recent years has seen this market
polarise. “CRE is a specialist niche market
with just a handful of players throughout
the world,” said Peter Drever, managing
director.

The recent business gains have been even
more gratifying for Meltech, given market
rumours that some UK competitors are
struggling, with one believed to have
ceased trading recently.

Extrusion equipment produced by
Meltech is designed to be as efficient and

easy to use as possible. The company’s
standard production line includes every
aspect needed to begin extrusion,
with production, cooling, coiling and
packaging and control all built in to
ensure a fully integrated extrusion line.

“The end-to-end nature of our capabilities
allows projects to benefit from the

experience and  professionalism  of
Meltech from top to bottom, giving
our customers complete support and
ensuring success. It is proving to be a
winning approach both for us and for our
customers,”added Mr Drever.

Meltech CRE - UK
Website: www.meltech.co.uk

Changes to WCISA board

The Wire and Cable Industry Suppliers Association (WCISA) has announced changes
to its board of directors.

Rahul Sachdev, executive vice president, Wire & Plastic Machinery Corp, has been
re-elected as WCISA president, to serve a new term to the end of July 2016. Mr
Sachdev has served as WCISA president since 2010.

The following existing WCISA board members were re-elected to new three-year
terms: Tom Copp, Reelex Packaging Solutions Inc; Rob Fulop, Wire Lab Company;
Dave Kiddoo, AlphaGary Corp; Rene Mayer, Mossberg Reel LLC; Mike Patel, Teknor
Apex Co; Drew Richards, RichardsApex, Inc; and John Zachow, Davis-Standard Corp.

Gord Murray, director, QED Wire Lines Inc, and Jay Luis, marketing manager,
worldwide, Beta LaserMike, have been elected as new board members, serving to
the end of July 2016. Bill Crowle and Perry Chattler have resigned from the board.

Wire and Cable Industry Suppliers Association - USA
Website: www.wcisaonline.org

unparalleled dimensional accuracy

Fax 800 488 6780

Quealivy of Producr.. Firsr
For detalls and specs, go to www.dewal.com

DeWAL PTFE
Solutions for demanding applications

Skived, unsintered and low density films. Specialty laminates,
combining PTFE with elastomers and other materials. A comp-
rehensive assortment of PTFE films and tapes constructed with

Call DeWAL for cost effective engineering solutions.

15 Ray Trainor Drive - Namagansett, Rl 02882
B00-366-8356 (intemabional: 001-401-789-9736)

www.dewal com + usal @dewal com
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Overhead vs buried power cables: will a
previously underrated threat from nut-
cheeked saboteurs force the debate in the US?

With more than 97 per cent of its transmission-line miles
installed overhead, the United States leads the developed world
in delivering electric power by this means: unsightly, dangerous,
vulnerable to attack across a range from vandals to hurricanes
and tornadoes. In an op-ed piece in the New York Times,
journalist Jon Mooallem profiled another formidable menace to
the nation’s power grid: a perpetually teething rodent. (“Squirrel
Power!”, 31 August)

The author of Wild Ones: A Sometimes Dismaying, Weirdly
Reassuring Story About Looking at People Looking at Animals
in America is better known for his wild beast cred. But, when
Mr Mooallem summarises news reports of power outages
caused by squirrels (at least 50 outages in 24 states, over the
three-month period 27" May to August), his shift to an “obsessive
and profound” interest in these assaults on the nation’s power
distribution system becomes understandable. Consider:

On two days in June, 1,500 customers lost power in Mason
City, lowa. Other squirrel-initiated outages affected Roanoke,
Virginia (1,500 customers); Clackamas County, Oregon
(5,000); and Wichita, Kansas (10,000). On a single day a
month later, squirrels caused two separate power outages
around the small town of Evergreen, Montana.

Squirrels cut power to a regional airport in Virginia, a
Veterans Affairs medical centre in Tennessee, a university in
Montana, and a branch of Trader Joe’s, the grocery chain, in
South Carolina. Five days after the Trader Joe’s went dark,
another squirrel cut power to 7,200 customers in Rock Hill,
South Carolina, at the opposite end of the state.

Rock Hill city officials assured the public that power outages
caused by squirrels were very rare and that the grid was
“still a reliable system”. Nine days later, 3,800 more South
Carolinians lost power after a squirrel blew up a circuit
breaker in the town of Summerville.

In Portland, Oregon, squirrels got 9,200 customers on 1< July;
3,140 customers on 23 July; and 7,400 customers on 26"
July. (“ sound like a broken record,”a spokesman for the local
utility said, briefing the press for the third time.) In Kentucky,
more than 10,000 people lost power in two separate
squirrel-related episodes a few days apart. In Austin, Texas,
squirrels have been blamed for 300 power outages a year.

November 2013

The town of Lynchburg, Virginia, suffered large-scale squirrel
attacks on two consecutive Thursdays in June. “Downtown
went dark,” wrote Mr Mooallem. “At Lynchburg’s Academy
of Fine Arts, patrons were left to wave their lighted iPhone
screens at the art on the walls, like torch-carrying Victorian
explorers groping through a tomb.”

A squirrel gnawing on a power line in Tampa, Florida,
cut electricity to 700 customers and delayed statewide
achievement tests at three nearby schools. Squirrels in
Kalamazoo, Michigan, blacked out 2,000 customers in
the city on 9" June, and 921 suburbanites a week later. On
31 July, just under 13,000 customers in Hendersonville,
Tennessee, were rendered powerless by squirrels.

Power outages traceable to squirrels had been occurring for
some time before they attracted the attention of Mr Mooallem.
In 1987, a squirrel shut down the NASDAQ - the New York-based
national securities exchange and benchmark index for US
technology stocks - for 82 minutes.

Another squirrel shut it down again in 1994, prompting the
president of one brokerage firm to tell the Wall Street Journal,
“This is a terrible pain in the neck.”

Still a typical reaction to power outages caused by squirrels
in 2013, the comment from 1994 suggests an obvious
question: What can be done? To judge from Mr Mooallem’s
energetic research, not very much. Not, that is, so long as the
nation’s electricity continues to travel overhead instead of
underground.

From the Old World, a tantalising statistic
for Americans: Germans suffer power
outages for only minutes per year

In 2012 the issue of power transmission was addressed by
a correspondent to outsidethebeltway.com, a Washington,
DC-based online journal of politics and foreign affairs analysis.
(“Why Can't We Just Bury All The Power Lines?’, 2™ July)

“Outages are not inevitable,” wrote David Frum, an area resident.
“The winds may howl. The trees may fall. But in Germany the
lights stay on... The German power grid has outages at an
average rate of 21 minutes per year."

This impressive achievement was attributed by Mr Frum not to
“any Teutonic engineering magic” but to a very simple decision:
Germany buries almost all of its low- and medium-voltage
power lines. “Americans could do the same,” he observed.
“They have chosen not to”

www.read-eurowire.com
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Their choice is dictated largely by the industry rule of thumb
that it costs up to $1 million per mile to bury transmission wire
- about ten times more than to string it overhead. And, the
reasoning goes, since US cities are much less densely populated
than those in Europe, it takes much more wire to serve an
American than a European populace.

Mr Frum went on to question the industry cost estimates; then
to point out the good effects to be expected from a switchover
from overhead to buried transmission wiring. His principal
points:

There is reason to think that industry estimates of the
cost of burying wires are inflated. While the US industry
“guesstimates” costs, a large-scale study of the problem
conducted recently in the United Kingdom estimated the
cost premium at 4.5 to 5.5 times the cost of overhead wire,
not ten.

US cost figures “are a moving target”. American cities are
becoming denser as aging baby boomers (those born
between 1946 and 1964) opt for city living. Urban centres
require less wire per inhabitant than suburban and rural
areas.

Costs can be understood only in relation to benefits. As the
climate warms, storms and power outages are becoming
more common. And, as the population ages, power failures
become more dangerous. In France, where air conditioning
is uncommon, a 2003 heat wave left 10,000 people dead,
almost all of them elderly. If burying power lines prevented
power outages during the hotter summers ahead, the
decision could save many lives.

While conceding the merit of Mr Frum's expanded argument
for burying transmission lines, outsidethebeltway senior editor
Doug Mataconis questioned the feasibility of such a large-scale
undertaking. He noted that the United States is much larger
than Germany and has many more miles of power lines. Burying
every line in the country would be very costly to the utility
companies. The money would have to come either from higher
energy rates or from the American taxpayer.

He also pointed out that the project would involve not only
electrical lines but telephone and cable transmission lines,
as well - thus increasing the number of participants fairly
significantly. What is more, it took decades to wire the US for
electricity. In Mr Mataconis'’s estimate, burying those lines would
likely take just as long again.

He acknowledged, however, that this “is not necessarily a reason
to dismiss the idea.”

Transatlantic cable
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Nanoparticles produced from very
common elements hold promise for
cheaper manufacture of solar cells

A discovery coming out of the University of Alberta would
appear to be an important step forward in making solar power
more accessible to parts of the world, such as the Canadian
North, that are off the traditional electricity grid.

The researchers found that materials abundant in the Earth’s
crust can be used to make inexpensive and easily manufactured
nanoparticle-based solar cells.

A team headed by lJillian Buriak, a chemistry professor
and senior research officer of the National Institute for
Nanotechnology, on the Edmonton campus, designed
nanoparticles that absorb light and conduct electricity from
phosphorus and zinc. Both materials are more plentiful than
cadmium and free of the manufacturing restrictions imposed on
lead-based nanoparticles.

As reported in the 29" August edition of R&D (Rockaway,
New Jersey), the research supports the prospect of making
cheaper solar cells with methods that evoke roll-to-roll printing
(as with newspaper presses) or spray-coating (similar to
automotive painting).

It was demonstrated that zinc phosphide nanoparticles,
produced synthetically, can be dissolved to form “inks,” then
processed to make thin films that are responsive to light.
These inks could be used to “literally paint or print solar cells’,
according to Dr Buriak.

“Half the world already lives off the grid,” she said. “And with
demand for electrical power expected to double by the year
2050, it is important that renewable energy sources like solar
power are made more affordable by lowering the costs of
manufacturing.”

The UAlberta researchers have applied for a provisional
patent and secured funding to explore scaled-up
manufacture.

Their work, which was supported by the Natural Sciences
and Engineering Research Council of Canada, is covered
in full in ACS Nano, a nanoscience journal published by the
University of California (Los Angeles).
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Tax havens '

Switzerland and the United States reach
agreement on Swiss banks that

enabled Americans to shield wealth

in offshore accounts

A watershed deal requiring Swiss banks to pay up to billions of
dollars in fines and disclose information about their American
clients was announced on 29" August by the Justice Department
in Washington, and presented by Swiss authorities on the
following day.

According to formulas worked out by Switzerland and the US,
Swiss banks must provide the details on accounts in which
American taxpayers have an interest; inform on other banks that
transferred money into secret accounts, or that accepted money
when secret accounts were closed; disclose all cross-border
activities; and close the accounts of Americans who are evading
taxes.

By some estimates, Switzerland is home to more than $2 trillion
in overseas deposits. Lynnley Browning, a Reuters business
journalist based in New York, reported in the International
Herald Tribune that the agreement covers much of the Swiss
banking industry, with its tradition of bank confidentiality.

Swiss banks that follow the programme will be eligible to
enter non-prosecution agreements that sidestep guilty pleas
or criminal penalties. (“Swiss Agree on Penalties for Banks That
Aided Tax Cheats", 28" August)

US Attorney General Eric H Holder, Jr seized his opportunity
to exert some very direct pressure. “This programme will
significantly enhance the Justice Department’s ongoing efforts
to aggressively pursue those who attempt to evade the law by
hiding their assets outside of the United States,” Mr Holder said
in a statement; adding that it “is intended to enable every Swiss
bank that is not already under criminal investigation to find a
path to resolution.”

Switzerland and the US have been in negotiations over the
tax evasion issue since 2009. A previous attempt by the Swiss
government to arrange a deal failed in June when Parliament
balked, on concerns about privacy and the absence of
transparency in the negotiations.

Legislators then called on Eveline Widmer-Schlumpf, the Swiss
finance minister and president of the Federal Council, to work
out an agreement with Washington.

“A stumbling block may still exist,” Ms Browning cautioned.
Both sides to the deal are pledged to use information
exchange channels outlined in existing treaties, but the US
has not yet ratified a 2009 treaty protocol that would ease
that disclosure.

An American with a Swiss sense of the right to privacy -
Senator Rand Paul, Republican of Kentucky - is blocking
approval, arguing that it would give the Internal Revenue
Service (IRS) too much power to poke into the affairs of
citizens.

Under the terms of the deal reached in August, American
clients of Swiss banks who have not already entered
voluntary disclosure programmes set up by the IRS will be
strongly encouraged to do so.
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Apple and Samsung are still duelling
over the top spot in smartphones —
but their competition is stirring

Microsoft Corp on 3 September announced that it is buying
Nokia's devices and services business in a $7.2 billion deal that
includes access to the Finnish company’s patents. That some $5
billion of the total goes for the Nokia unit that makes mobile
phones, including its line of Lumia smartphones, highlights an
unmistakable trend: competition in the smartphone market is
intensifying, with Microsoft (Redmond, Washington) only the
latest entrant into a group bent on knocking the market leaders
off their perch.

“The smartphone market is still a rising tide that’s lifting many
ships. Though Samsung and Apple are the dominant players, the
market is as fragmented as ever. There is ample opportunity for
smartphone vendors with differentiated offerings.”

This view, expressed by IDC analyst Kevin Restivo to the
International Herald Tribune, rests on rapidly gathering evidence.
Apple, of the US, and Samsung, of South Korea, between
them still account for more than 90 per cent of the profit
in smartphones, analysts say. But the Tribune's Eric Pfanner
confirmed that more companies all the time are emboldened to
try to challenge them.

Mr Pfanner saw some familiar names among the companies
testing themselves against the two leaders in the mobile
phone-making business, among them Nokia; Sony, of Japan; and
HTC, of Taiwan. Relative newcomers include LG (South Korean),
and Lenovo, ZTE and Huawei (all three Chinese). (“Chipping
Away at the Smartphone Leaders”, 25" July)

Individually, none of these companies poses a threat to the top
two. But, according to Boston-based Strategy Analytics, the next
three top players (LG, ZTE and Huawei) showed strong growth
over the past year. IDC (Framingham, Massachusetts) had Lenovo
replacing Huawei in the top five and also showing solid growth.

Both research firms affirmed the increasing hold of Asian
companies over the smartphone business, with Apple the only
non-Asian brand among the leading contenders. Mr Pfanner
observed that, as recently as the first quarter of 2011, three
Western companies - Apple, Nokia and Canada’s BlackBerry —
topped the IDC list. Now, of course, Microsoft’s move on Nokia
will thrust another important player into the line-up.

The two top-five lists reflect the growth of sales in China,
which has surpassed the US as the world’s biggest
smartphone market, and in other developing countries. And
much of the growth in coming years is expected to occur
in the area of lower-priced smartphones, in which Chinese
makers are strong and from which Apple is notably absent.

An irony of “the eastward shift” noted by Mr Pfanner is that
it is facilitated largely by the Android operating system from
Google, of the United States. Analysts say buyers are more
willing to look at alternatives to Apple or Samsung because
the differences among smartphones are becoming less
pronounced. The proportion of phones running Android
keeps growing, and technical specifications are converging.
According to Mr Pfanner, that makes price, where LG and the
Chinese smartphone makers have an edge, an increasingly
important selling point.
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As to Microsoft’s acquisition of Nokia's handset business,
it effectively turns the Finnish mobile phone pioneer into
the engine for the American firm’s ambitions. But Carolina
Milanesi, an analyst at Gartner, told the New York Times that
she believed the deal could help both companies. How? By
prompting them to respond more quickly to the dynamism
of the mobile market: “They need to move faster,” she said.
(3 September)

The advice should be useful to any phone maker seeking to
gain ground on Apple and Samsung.

Ohio redux

Led by aerospace and automotive,
the state’s exports are on pace
to set a record this year

The US International Trade Administration (ITA) on 8" August
announced that Ohio companies exported $25.3 billion worth
of goods and services in the first half of 2013. The total is three
per cent higher than in first-half 2012, and in fact exceeds that
of any other six-month period in state history. At this pace, Ohio
exports will reach $50 billion this year, the highest value ever.

According to the ITA, an agency of the US Commerce Dept,
transportation-related products led the way, with aircraft parts
($2.6 billion worth, or about 10 per cent of state exports) in first
place. Cars and car parts were close behind. Ohio is also seeing
increased exports of machinery and metal fabricated goods.

Susan Whitney, director of the US Export Assistance Center
of Northern Ohio, said exports have risen steadily since 2010
to reach a record $48 billion last year. She credits the “National
Export Initiative” launched by President Barack Obama in his
2010 State of the Union address. Ms Whitney told Robert L
Smith, the economic development reporter for the Plain Dealer
(Cleveland), “Because of the recession, many companies told me
they would have had to lay people off, but for their exports.”

One of over 100 domestic offices of the US Commercial Service,
another branch of the Commerce Dept, the centre serves
the needs of Northern Ohio companies seeking to succeed
in overseas markets. Exporters consult international trade
specialists at either the Cleveland headquarters or a satellite
office in Akron. The broader network includes offices at more
than 80 US embassies and consulates worldwide.

In an overseas initiative of another kind, Lubrizol Corp
(Wickliffe, Ohio) is opening a new plant in Guangdong
Province, China, to make chemical additives for lubricants.
Primarily intended for automotive applications, the
products also will go into industrial fluids, such as those
used in metalworking. Peter Krouse, who covers industry in
Northeast Ohio for the Plain Dealer, reported on 20" August
that the plant, under construction in the city of Zhuhai since
October 2010, will include a research and testing facility. It
will primarily serve the Asian market.

The Zhuhai plant is the latest investment in China for
Lubrizol, which has operations in 17 countries, 7,000
employees worldwide, and revenues exceeding $6 billion.
The company is owned by Berkshire Hathaway (Omaha,
Nebraska), the multinational holding company whose
chairman, Warren Buffett, is renowned for his investing
acumen.
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Manufacturing is on the rise in the US
and set to make a bigger contribution to
the expansion at home and abroad

A closely watched barometer of American factory activity — the
index of the Institute for Supply Management (ISM) - climbed in
August to the highest level in more than two years.

Another report showed a rise in construction spending in July to
the highest level in four years. Those outlays climbed 0.6 per cent
to a $900.8 billion annual rate, the strongest since June 2009, the
Commerce Department said.

Readings above 50 in the ISM index indicate growth. The August
reading posted by the Tempe, Arizona-based industry group was
the strongest since June 2011.

Up from 55.4 a month earlier, it took analysts by surprise. The
median forecast in a Bloomberg News survey of 85 economists
was 54.

“American producers are leading a global manufacturing
recovery that stretches from China to Europe as their economies
improve,” wrote Bloomberg's Shobhana Chandra (3" September).
“Resilient US demand for motor vehicles is prompting companies
such as Ford Motor Co to expand, while further strides in
construction are bolstering orders for building materials”

Brian Jones, a senior economist in New York at Société Générale,
the French multinational bank, also saw both “a solid quarter for
US manufacturing” and a wider trend. “Businesses are expanding
production not only to meet demand but to also to build
inventories,” he told Ms Chandra. “Manufacturing worldwide is
impressing to the high side”

The pickup in other parts of the world is substantiated by
figures cited by Bloomberg. In China, manufacturing
strengthened in August, with one gauge showing the biggest
jump in three years. Euro-area factory output also expanded at
a faster pace than initially estimated, driven by a resurgence in
Italy and Spain as the recovery in the 17-nation currency bloc
started to build momentum.

Good news could be found throughout the ISM report. The
group’s US new orders measure advanced to the highest level
since April 2011, while its gauge of export demand rose to a
five-month high.

The index of orders waiting to be filled also climbed. At the same
time, the report showed factory inventories contracting for a
second month in August, while customer stockpiles shrank at
the fastest pace since November.

To Michael Feroli, chief US economist at JPMorgan Chase
& Co in New York, the input from the supply managers was
predictive of smoother sailing ahead. In an email to clients he
wrote, “The combination of strong orders growth with weak
inventory-building augurs well for future increases in industrial
production.”

Automobile purchases - on track for the best year since 2007
- are also helping to power gains in manufacturing, which
accounts for about 12 per cent of the US economy.

Dorothy Fabian - USA Editor
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A New advanced NCT narrow coil taping machine from Ridgway

Ridgway launches coil
taping machine

RIDGWAY Machines has launched the
new advanced NCT narrow coil taping
machine with a unique multi-axis taping
head motion control system.

Coupled with a fully programmable
and intelligent touchscreen HMI, this
simplifies the taping of all narrow coil
configurations to ensure that the highest
levels of quality and productivity are
consistently achieved.

The design solves a common problem
where traditional taping machines have
limited access to both sides of the coil. To
simplify set-up the coil support system
features automatic coil turn-over and
height adjustment, which also eliminates
the need to remove or reposition a coil to
tape both sides, improving operational
efficiency and productivity.

The NCT is fully programmable, for
example to set the number of layers
required for each coil side, tape pitch,
linear speed and tension control. Auto
reverse at the end of each pass allows for

November 2013

uninterrupted, multiple layers without
incurring machine downtime.

Coil lengths between 700mm and
3,000mm can be accommodated with the
weight up to 200kg.

The NCT will accept tape widths of 20mm
or 25mm with a pitch capability between
5mm and 28mm, whilst operating at a
rotational speed up to 60rpm. Tension
control is between 20 and 50N.

For manufacturers of narrow profile coils
such as wind turbine generator stator
coils, taping quality and productivity will
be maximised.

The NCT also uses remote machine
diagnostics, enabling Ridgway to provide
live, machine specific user support
worldwide. This ensures that performance
of the NCT can be rapidly optimised for
different operating conditions.

Ridgway Machines - UK
Website: www.ridgwayeng.com

comCables releases
new plenum cable

comCables has released its new
Cat 5e2 plenum cable. From the
design of the “Easy-Feed” box down
to the engineering of the twisted
pairs, the 100 MHz plenum cable is
installer-friendly and its performance
exceeds its 100 MHz rating. The
rigid, thin design prevents bending
and twisting, making for an easy
installation.

The new outer jacket design is durable
and tough yet easy to remove when
needed, and there is no rip cord to
delay installation time. Made of solid
24 AWG copper, it features sequential
footage marking and is ETL listed and
performance verified.

comCables, a tier one manufacturer of
structured cabling, is headquartered

in Denver, Colorado, and also
manufactures a complete end-
to-end solution of copper and

fibre-structured cabling products. Its
products range from residential to
enterprise systems while focusing on
standards based performance.

comCables - USA
Website: www.comcables.com
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join the best

Diisseldorf, Germany
International Wire and Cable Trade Fair

Meeting point: wire 2014 in Diisseldorf!

join the best — welcome to the world's leading
trade fair for the wire and cable industry! ]

A The new TPX-HMI-EU-3 payoff
The growing importance o

ing, in tele or & : H
: High-speed taping payoff
fixed date in yo i

wire 2014 in Disseldarf! DYNAMEX Corporation is now offering a new version of the
high-speed taping payoff with auto-splicing, designed specifically
for the European and international markets. It uses Siemens PLC,
drives, and other components these markets prefer at full line
speed for taping at the extruder, longitudinal auto-splice taping.

This small footprint, patented (USA, Canada, EU) payoff enables
taping continuously in the extrusion line with unattended
automatic splices. These tape payoffs are fully driven, and the
tape always runs at constant tension, including at the instant of
crossover. Low tape tensions are attainable at high line speeds,
and tension is readily adjustable.

The tape payoff runs and splices automatically at speeds up
to 1,500 FPM (460m/min) and can operate with tissue, paper,
water-swellable, mylar, PE and aluminised tape. Models are
available for tape width up to 3" (76mm) or wider. The payoff is
installed off-line at an angle to the line so it can be easily added
to existing installations. A tape-redirection unit delivers the tape
parallel to the core into the tape-former. Optional retractable
wheels make it a portable unit.

A new version is now offered that can handle both flat pads
and traversed pads. These machines are useful for jacketing
operations that use longitudinal taping, but they can also be used
for other continuous processes.

Another type of constant tension payoff is designed to work

specifically on Dynamex or other single-twist cabler lines. Offered
e with this takeup is a “dial-in-angle” tape-redirection unit. This unit
/ delivers the tape to the cable at the correct helical angle without
trial-and-error.

This payoff has two positions to speed up tape changeover, or to
perform an easy manual on-the-fly splicing, and is also suitable
for low speed jacketing lines, where non-automatic on-the-fly
splices are acceptable. Another model of this payoff is designed
for feeding in two tapes simultaneously to the cabler line, when
the cable construction requires two tapes with or without a drain
wire.

Messe
Diisseldorf Dynamex Corporation - USA

Website: www.dynamexcorp.com
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Wire die is vital for efficiency and quality

THE wire die is vital to the efficiency, quality and profitability of
a wire mill.

The die must have the correct geometry and tolerance or there
will be inconsistent quality, customer returns, increased scrapes,
operator frustration and down time.

Tolerance has equal importance as geometry. The real diameter
of dies, particularly final dies, has to be as much as possible to
the stated diameter, ie with narrow tolerance.

As to the finishing dies and when drawing thin wires, dies must
be used measuring the wire elongation instead of tolerance on
wire diameter.

To optimise the performance efficiency of the high-speed
multi-wire drawing operation, Ajex & Turner has introduced long
nibs. Wire has better finishing and fewer breakages, and the life
of the die is much more than short nib.

The company is equipped with Conoptica, the world’s highest
die inner geometry checking instrument from Norway. The print
out of bearing, blending and reduction angle can be taken to
check complete die geometry.

Guidelines for customers include:

Recut or repolish die on observation of wear ring of wire contact

to maximise die life; filter lubricant to remove metal fines to
maximise lubricant flow, wire finish and die life; do not exceed

New bend-optimised fibres
from Tratos

. PFCD | WATURAL DIA

A Thedie must have correct geometry and tolerance

maximum die size recommendation for blank size; decrease
bearing length for higher speed drawing; use finer grain dies
blanks for improved wire surface finish and in drawing ferrous
and plated wires; use coarser grain die blanks for drawing larger
size non-ferrous wire to provide longer die life and improved
wire dimensional control; in high temperature drawing of
tungsten and molybdenum wire, maintain reducing atmosphere
in drawing zone to minimise detrimental oxidation effects
and maximise die life; and use matched elongation die sets in
multi-wire drawing machines.

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

APP-100 packaging
system

M Power Tech Inc has launched a new

Tratos has launched the AllWave® FLEX
and the AllWave FLEX+ bend-optimised
single-mode fibre range, developed
alongside  cutting-edge fibre  optic
network solutions manufacturer OFS in
order to offer customers a brand new
solution for any application that requires
exceptionally small bend diameters.

Featuring a 200-micron coating, AllWave
fibres occupy 46 per cent less area than
conventional 250-micron coated fibres,
enabling them to be used in cables
with higher fibre counts per tube and in
microcables where cable diameters must
be minimised.

The bend-optimised design enables
tight, low loss bends and the coating
meets dynamic fatigue characteristics
without risking fibre strength, resulting in
long-term reliability and ultimate peace
of mind for the customer.

Mirko Gori, area sales manager for Tratos,
said: “The 200-micron Allwave FLEX+
fibres offer enhanced bend performance
and low diameter, as well as full
compatibility and compliance with the
installed base of conventional G.652.D
single-mode fibres. This makes them
an excellent choice for higher density
cables for our customers’ access networks,

www.read-eurowire.com

enterprise networks and high-density
Fibre-to-the-Home applications.”

AllWave FLEX is an ITU-T G.657.A1
bend-optimised  single-mode  fibre,
providing outstanding macrobend and
microbend performance. Bending loss
is extremely low across the full usable
spectrum of wavelengths from 1,260 to
1,625nm and these fibres can be coiled
into a loop with less than 0.5 dB incurred
loss at 1,625nm and less than 0.2 dB
incurred loss at 1,550nm - five times
better than the bending performance of
conventional single-mode and leading
‘low water peak’ fibres. AllWave FLEX
is suitable for indoor applications and
Outside Plant (OSP) that require bend
radii as low as 1T0mm.

AllWave FLEX+ fibre offers many of
the same benefits and is the first Zero
Water Peak (ZWP) that actually exceeds
both ITUT G.657.A2 and G.652.D
specifications. The range is suitable for
many applications in which small bend
diameters may be required, including
central office buildings, backbone cabling
in Multi Dwelling Units (MDUs) and
enterprise networks.

Tratos - Italy
Website: www.tratos.eu

packaging system, APP-100, for AC
power cord and DC cables that have
to be wound and tied before being
packed into a cardboard sleeve or plastic
bag.

|
I

A The APP-100 from M Power Tech

The APP-100 includes automatic winding
and tying machines, conveying system,
paper or plastic packing machine,
labelling device, quantity counter, auto
loading system to send packed cables
into a carton, and auto box sealing
machine.

An optional palletising system is also
available to complete the production line
with less manpower and cost.

M Power Tech Inc - Taiwan
Website: www.mpfa.tw
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AJEX & TURNER

Quality — Innovation & European Know how
Turner & Stott Ltd UK

LD

PFCD / ND / Carbide - Stranding & Muktiwire
Drawing Dies
Shape Dies (PCD & Carbide)
Carbide Pressure Dies
Carbide Split & Enamelling Di

Process safety and observation of
the die quality is crucial

THE costs for product quality have
mainly been spent by the dies and
their manufacturing tolerances, which
have been determined throughout the
drawing hollow. In order to get along with
the requirements, it is necessary to use an
improved drawing tool.

The resulting requirement of the
improved die geometry requires a
sustainable further development of the
currently used die-working machine.

The target of the new development was
a secure and efficient observation of
the die working geometry during the
manufacturing process with improved
manufacturing tolerances. Beside the
quality observation, the safety of the
process and observation of the die quality
is of crucial importance.

Because of the needle exchange device,
it is possible to perform this with a
completely automatic workstation. All
three steps such as grinding, polishing of
the cone and processing of the cylinder
are fully automatic.

The demand and the urgent requirement
of the wire processing industry to
such intelligent solutions for process
observation will grow even stronger in
the future.

With high-quality =~ products  and
customer-orientated solutions, which carry
the increasingly complex requirements, we
rely on sustainable successes.

Bremer offers:

- Die working machine

DECALUB GREEN GLEANING
TECHNOLOGIES FOCUS ON:

Wire Cleaning
(for plating and high glossy finish )

Wire Rod Lubrication
(for frictionless drawing )

Rod Dry Preparation

(with no speed limit)
y

-

-

DECALUB

31, avenue de Condé
77500 CHELLES, FRANCE
E-mail: info@decalub.com
Website: www.decalub.com

B
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- Diamond suspension
The machine is equipped with an .Diamond grinding pins
automatic needle exchange device and a - Calibration pins
fully automatic measuring system, which - Tungsten carbide nibs/Tungsten carbide
sends the data of the manufacturing  dies
process to the controller. This allows the «Diamond dies/PCD dies
automation of a small series without the
intervention of staff members to switch

the measuring pins.

Nexans turns to Dow

Nexans’ newest product, Energex® Extra, uses Dow Endurance™
tree-retardant cross-linked polyethylene (TR-XLPE) insulation.

Willi Bremer GmbH - Germany
Website: www.bremer-willi.de

HFDC-4202

The advantages of Energex Extra using Dow Endurance HFDC-4202 are said to include
improved resistance to water tree growth, higher retained dielectric strength after ICEA
360-day accelerated water treeing test (AWTT) and reduced cost of ownership through
longer cable life.

“Our customers demand reliability, consistency and cost optimisation in their medium
voltage cables. Nexans' conversion to Dow Endurance HFDC-4202 will further improve
the performance of our medium voltage cables,” said Rick Vascotto, vice-president sales
and marketing, North America energy infrastructures.

Nexans has received certification to Canadian Standards Association (CSA) standard
C68.5 (primary shielded and concentric neutral cable for distribution utilities), and
is eligible to apply the CSA mark on products manufactured with Dow Endurance
HFDC-4202 insulation.

“Nexans is the first manufacturer in North America to make a full conversion to Dow
Endurance HFDC-4202 insulation for [its] Energex Extra cables, and we are excited
about the launch of this new product,” said Kim Ann Mink, business president of Dow
Elastomers, electrical and telecommunications.

“Our collaboration underscores the commitment each of us has made to continually
innovate through our Dow Inside alliance to bring enhanced reliability for power
distribution solutions.”

Energex Extra with Dow Endurance HFDC-4202 insulation is also said to offer improved
extrusion-processing characteristics and enhanced strippability.

Nexans - France
Website: www.nexans.com
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Wire cleaning and polishing for plating quality

THE PWC-S system performs drawn wire
cleaning and polishing, in-line with wire
drawing machine at 6 to 12m/s (1,200 to
2,400ft/min).

Exceptional cleanliness is obtained in a
glossy finish in plating quality permits
wire direct brass coating, copper
coating, and wire cleaning prior to
heat treatment including patenting,
annealing, painting, plastic coating, etc.

In demanding applications, including
production of highly reflective wire, the
system revolutionises the wire cleaning,
enabling considerably higher surface
quality of the end product.

The PWC-S cleaning system
incorporates new technology which
enables plant cold water to be

converted into a unique multi-action
high pressure wetting/displace/flush
cleaning liquid used to clean drawn wire
at high-speed, providing the wire with a
smooth glossy finish in plating quality.

The PWC-S system effectively loosens
and removes lubricant residue from
base material and is particularly

A Wire cleaning by PWC system

recommended for cleaning applications
with  wires drawn upon severe
conditions resulting in increased heat
and burned lubricant tightly bound
to the wire surface and embedded in
micro-cavities.

These cavities are further smoothly
polished under extreme pressure
generated by the unit all around the
wire circumference, separating lubricant
residue from base material, washing
away dispersed contaminants, enabling

wire exiting the unit very clean of
white-metal appearance with bright
finish and completely dry.

For wire decorative applications, the
system can be used with emulsion
including a new rust preventive additive
diluted at 5 per cent concentration.

The PWC-S system provides the
ultimate combination of simplicity
and effectiveness in a completely

green process: acid-free, caustic-free,
without ultrasonic, without chemicals,
hermetically  sealed  zero-emission
system, no fumes, no foam.

Economical and environmentally
friendly, the system provides significant
process savings in production of clean
wire.

The PWC-S unit is compact and can be
easily installed on the finishing/last
block of a wire dry drawing machine.

Decalub - France
Email: info@decalub.com
Website: www.decalub.com

WET WIRE?

Try Frontiersman Air Wipes

% HASCELIK

| KABLO

Frontiersman Air Wipes dry
quietly with minimum compressed
air. With replaceable, wear resistant
ceramic inserts, the Frontiersman

Air Wipes last longer.

Optical Fiber
in Steel Tube

We also manufacture ceramic
guides and components

= KEIR Manufacturing, Inc.

Tel: +1 828.885.8444
Fax: +1 828.884.7494

USA
Application Areas : K EIR Email: SalI?E@IJRKiIfl;T(flgl;com

Your Specs! Fast, Personal Service and Great Value!
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Revamping
and modernisation
projects

Revamping is a broad term, here at UDM
modemisation is closer to a new machine.
As an example, we have this drawbench
project where at the core is a 25 ton
drawbench that has been revamped and
extended to 22 metres. In addition to the
revamping is the modermnisation of the
automation and a recirculation system for
multiple drawing of the same bars. The
finished line is supplied with full CE certifi-
cation and all safety systems.

Here are some of the
Innovations of the line:

= | pading bench with pneumatic position-
ing arms

» Spherical die stand with optional
motorisation and memory

« Drawn bar rotating supports with
motorised belts for unloading

« pccumulation roller table with re-feed
to loading bench

 ew electrical cabinets with automation

system
= [n-line pointing unit
» New non destructive controls

special COMBINED
DRAWING LINES

New or reconditioned drawbench

When supplying a drawing
line, we can either supply
it new or a upgraded and
modernised used one
with either the existing
carriages with modern
control systems or

| replacement ones

Scalping units

For continuous in line scalping of the
material, simple or with rotary
chip breaker

Drawing carriage
modification
or replacing

When revamping drawing lines
we can elther upgrade the
existing carriages with modem
control systems or replace
them with new ones for the
best production possible,

Motorised die blocks with
load cell

Our motorised die supports allow you to
memaorise the position of the die for
speeding up size changes as well as
allowing the operator to adjust the die
position while the material is being drawn,
As an option, load cells can be mounted
behind the die.

Cold rolling mill
/" a, 16 stands individual stands each with adjustable
speed and torque via inverters
b. Robust structure to keep to high tolerances on
the finished product
¢. Calendering unit in exit of the last stand
. d. Can be designed for coil to coil and different
amounts of stands

UDM &ri Strada di Oselin, 100

35047 REMANZACCD (Ldine) Italy - Tel +39 0432 639059
Fax +33 0432 639698 - E-Mail info@udmit.com - website www. udmit.com
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Setting new standards with the purity scanner

CONTAMINATION  in  the  polymer
compound can be a major problem
in the production of high-voltage
and off-shore cables in the wire and
cable industry. Therefore, the usage
of highly clean material is of essential
importance. The challenge is the
detection of contaminations which are
embedded inside the pellet or granulate
material. Discharges of a cable that have
contaminated material can easily result in
severe customer claims.

Sikora accepted the challenge of
developing an intelligent system, which
can detect contaminations reliably and
now presents its latest innovation, the
Purity Scanner. The system intelligently
combines the advantages of an X-ray
measuring system and an optical system.
Thus, impurities of 50 um in the pellet
itself and on the surface are detected.
Contaminated pellets are reliably sorted
out.

Not only is the use of X-ray technology for
this application unique, the performance
of the optical system is exceptional and
exceeds previous solutions on the market.
The promise is a 100 per cent inspection
of the raw material used.

“It is vitally important to reliably
detect impurities of 50 pm,” said Dr
Siegmar Lampe, head of research and
development.

“Especially for high voltage and off-shore
cables, the purity of raw material
for insulation is crucial. Every little
contamination is a potential risk for the
quality,” he added. The Purity Scanner, as

A Sikora’s Purity Scanner ensures flawless pellets
before the start of production

well as testing the common AC insulating
material, is also able to check DC material.

The possibility to inspect even
non-transparent material is a
characteristic feature of the Purity
Scanner and exceeds the capabilities of
optical systems. The Purity Scanner is

the first system that can check pellets
independently of colours for impurities
due to its specially developed X-ray
technology.

The progressive Purity Scanner features
unique measuring technology as well as
a novel transport system of the pellets
within the device. The feeding of the
pellets is carried out via a vibrating ramp
and not via a conveyor belt.

“A  conveyor belt itself can create
contaminations,” Dr Lampe added.
“Furthermore, the material in the Purity
Scanner does not come into contact with
the ambient air. During the inspection,
the pellets are in a hermetically sealed
channel. This guarantees absolute purity.”

The device is designed for a throughput
of 500kg/h. This can be increased with a
grouping of Purity Scanner devices.

Sikora AG - Germany
Website: www.sikora.net

Linear springs

TFC-UK

TFC's Smalley® linear springs offer a selection of spring loads that react along a
straight line, as opposed to a conventional helical spring that fits in a circular cavity.
This results in a spring which, although located in an axial direction, provides a
radial force between mating components.

Linear springs are a continuous wave formed wire length produced from
spring-tempered materials which act as a load bearing device. Manufactured using
the same technology applied to the production of coiled flat wire wave springs,
they have the same load/deflection characteristics and burr-free edge profile.

Website: www.tfc.eu.com
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The
Rigid Strander
Specialist
Since 1971

Innovative Solutions

for the production of superior quality
compacted / sector-shaped

copper & aluminium conductor

upto 2000 mm? for EHV cables

Rigid Wire Stranding Machine
with Auto Batch Loading System

Tel : +91 145 244 0125
Email ; infoi@aeimachines.com
www.aeimachines.com

Associated Engineers & Industrials Ltd.

sing and Delivery

STEEL REELS
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A Coats Ultrabloc is used to protect delicate fibre optic cables against the damaging effects of sea and salt water

Keeping fibre optics totally dry

COATS plc, an industrial thread and consumer textile crafts business, has made a
unique enhancement to its Ultrabloc S/SC range that protects delicate fibre optic
cables against the damaging effects of sea and salt water.

Coats Ultrabloc S/SC is a water-swellable yarn, suitable for dry blocking in fibre optic
cables. It is appropriate for use in any application that requires no mess processing and
soft, uniform surfaces around the cables, such as inside and outside tube blocking, to
produce completely dry cable designs.

Coats Ultrabloc S is a spun super-absorbent polymer yarn, while Ultrabloc SC
incorporates a polyester core for added strength. These yarns have been tested and
proven to withstand temperature cycling, heat aging, and freeze/thaw testing.

One of the benefits of Coats Ultrabloc is that it eliminates the need for gel inside tubes,
allowing for totally dry fibre optic cables.

Dry cable designs are preferred by service providers because they are lighter in weight
and make installation and repair of cables much easier and more cost efficient.

Coats Ultrabloc S/SC yarns have extremely smooth surfaces because they are not
coated and are spun on state-of-the-art equipment for precise diameter and quality
control.

The smooth outer surface provides less chance of signal weakening in the cable, which
can lead to loss of signal strength.

Since there is no coating on the yarn there is no ‘shedding’ or ‘dusting’ during cable
manufacture. Having a much cleaner procedure can save both time and money in cable
processing due to reduced machine setup time and increased machine lifetime.

Coats Ultrabloc S/SC is used throughout the cable industry for loose tube, ribbon, or
central tube optical fibre cables and for energy/power cables.

Shantanu Banerjee, managing director, global speciality, Coats plc, said: “The
technological enhancements in Coats Ultrabloc S/SC are a world first for the totally dry
cable market.

“The range can now protect against sea water which has a damaging effect on fibre
optic cables. Coats Ultrabloc S/SC is yet another example of Coats’ varied portfolio of
apparel, footwear and speciality thread, yarn and zip innovations.”

Coats Ultrabloc S/SC yarns are now also available on fibre reels. This allows for easy
introduction and processing on existing buffer tube lines with no need for tooling or
modifications to existing lines. It also allows for more precise tension control.

Coats plc- UK Website: www.coats.com
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New cables for tough conditions

CABLE manufacturer and supplier Tratos
Ltd has launched a series of cables
specially designed to supply electricity
to machines operating in tough drilling
and underground environments across
the world, including open-pit mining,
tunnelling and mineshafts.

Manufactured to withstand the kind
of extreme conditions common in
mining applications, the MTO® cables
are resistant to extreme temperatures,
sunlight, water, chemicals, oil and
abrasion, and are available in voltages
ranging from 600V up to 35kV.

Tratos was recently commissioned by
industrial company Takraf, a leading
manufacturer of heavy surface mining
and transportation equipment, to supply
this top quality cable for use in an
opencast mining site in Kosovo. Tratos
manufactured and delivered two lengths
of 2,700m MTO® console-cable reel for
use on opencast mining excavators,
and since its installation the cable has
performed to an exceptional level.

Reliable performance is synonymous with
the Tratos name and the new mining and
tunnelling cables are no different, being
RoHS compliant and quality approved
by numerous industry bodies worldwide.
Due to specialist requirements, the new
cables have been built to adhere to
worldwide standards including AS/NZS,
VDE, BS, UL, CSA, MSHA and OSHA.

MTO® cables are also suitable for a variety
of other applications such as loading and
unloading trains and ships, and have
been performing consistently in these
areas since their launch.

Tratos - Italy

Website: www.tratos.eu A MTO cables - resistant to extreme temperatures

Cleaning up the data centres

Fujikura Europe Ltd has launched its new One-Click™ Cleaner MPO designed specifically
for cleaning MPO/MTP connectors and adapter mounted MPO/MTP connectors which
are widely used in data centres and also in some telco operated infrastructure.

The new product cleans MPO/MTP connector end-faces which have been exposed to
loose contaminants, such as dirt and oil from an installers fingers. With just one simple
action it is able to clean a variety of fibre counts up to 48 fibre MPO/MTP end faces and
is capable of providing over 500 cleans per unit.

The One-Click™ Cleaner MPO, is now included within a range of tools which are
designed and built to clean an array of network connections. It has also been produced
to be more ergonomic than the previous design of MPO cleaning tools by Fujikura, and
is able to effectively remove contaminants to the same high standard.

The cleaner is compliant with the EU/95/2002/EC directive (RoHS) since it is made of
environmentally friendly materials. An adapter/dust cap is also supplied with the
product for cleaning MPO/MTP connector plugs as well as the connectors themselves.

Fujikura Europe Ltd - UK Website: www.fujikura.co.uk
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MiPowER
A NEW AUTOMATION SYSTEM
FOR AG/DC CORD SETS

M Piowar Tech Ino. has launched o new packsging line
far Cordaet and Powes Cord products . Inegraticn of
calbli winding, tying, &n packing wilh plass:s bag of
cardboand sheve

The uba Baxing And pallGEZing Sysbem oplons
comphile tha production with less labor nequired

Effactensly reduce T0% labar cost whils increasing the
prodsctisty 3 times higher

Flaxible prodisction ks b salisly your cusbomingd
demand of differen products

To Pack Your Cabla
From Extrusion to End Product

merowerTecHine. NAPFA

weww,miplidw  sales@ mpla b 4 . B...

www.candorsweden.com

» Electrolytic plating
+ Candojet hot water cleaning

» Electrolytic & Ultrasonic degreasing

»  Welding wire cleaning and copper coating
+ Pickling & phosphating

Wire plating
plant

Hot water
cleaning

CANDOR Sweden AB
Tel: +46 11217500 Fax: +46 1112 63 12

Email: info@candorsweden.com
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Sales of €69m

GKD - Gebr Kufferath AG has staunchly
held its ground in a somewhat subdued
procurement market. In the past financial
year, this leading producer of woven
mesh solutions made of metal and other
materials generated consolidated sales of
€69.2 million.

Allowing for one-off effects in the
previous year, GKD has succeeded in
maintaining sales at a stable high for
the third year in a row. At the same time,
the medium-sized non-listed corporation
invested a total of €8.6m in new tech-
nologies, processes and production
facilities.

A further €1.6m went toward upgrading
the parent plant in Diren, Germany,
and €Im toward consolidating new
companies.

These were important steps taken
by GKD to strengthen its market position.
Its three business units — Solid Weave
(industrial mesh), Weave in Motion
(process belt mesh) and Creative Weave
(architectural mesh) - all contributed
equally to the positive result.

GKD employs 645 members of staff,
422 of them in Germany. With 22
apprentices and trainees, the company
also continues to uphold its proven,
long-term personnel policy. GKD also
succeeded in once again increasing its
sales in the European home market.
Nevertheless, it was the production plants
in the USA and South Africa that delivered
by far the greatest contribution to group
results.

In response to the strong demand, the
Maryland location in North America got
a new production hall for the business
units Solid Weave and Weave in Motion.
Creative Weave also increased its
production capacity in the USA through
the further addition of a technical loom.

Thanks to specific investments in five
growth regions, in the year under
report GKD successfully created the
preconditions for an increasing local share
of value added.

Apart from the two new subsidiaries
in India and Latin America, these
investments also included moving
the Chinese production facility into
substantially  larger  premises, and
consolidating the factories in France and
Spain to strengthen the company’s setup
in Europe.

GKD also invested in comprehensive
modernisation and expansion of produc-
tion at the parent works in Diiren in order
to optimise production layout and further
increase the high production capacities
that already exist there.

“In spite of the slowdown in the global
economy, we have managed to maintain
and further consolidate our leading
market position,” said GKD Director
Dr Stephan Kufferath, summarising his
company’s development in the past
financial year.

With the second highest volume of
investment in its company history, this
German SME continued to apply its
proven strategy for success.

In spite of recessionary trends in Europe
and a global economic slowdown, the
company worked with key suppliers to
develop new technologies, procedures
and products.

In the Solid Weave business unit, for
example, four technical looms specially
developed for GKD created the basis for
meeting anticipated high demand for the
new products.

“Our strategy of investing in machinery
before the orders are there to utilise

A The new composite mesh CMP-Alu 6010 by GKD -
Creative Weave ensures pleasant acoustics in this
conference room in Stuttgart, Germany

the capacity has always been our way
of securing our competitive edge and
market position,” added Ingo Kufferath,
GKD director responsible for the new
production concept.

The extensive investment programme
of the past financial year was completed
in the first quarter of 2013. “The key
feature is that we haven't invested in
replacements but in new technologies
and optimised production processes for
all our business units,” graduate engineer
Ingo Kufferath stressed.

It is for this reason that his brother, holder
of a PhD in economics, permits himself
cautious optimism in his expectations
of the current business year, in spite
of continuing worldwide economic
uncertainty.

“In 2013 we expect moderate growth
in all business units,’ added Stephan
Kufferath, spelling out their planning.

“Thanks to systematic, customer-focused
expansion of our global presence and
ground-breaking new technologies for
the main key industries, we see ourselves
in an excellent position to meet the
challenges that lie ahead”

GKD - Gebr Kufferath AG - Germany
Website: www.gkd.eu
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Constant innovation

Since being founded in 1923 in Lippstadt,
Germany, Ideal has stood for constant
innovation and quality in machines and
plant engineering. The core competence
of this family-run company - that is being
managed by the third generation - is
resistance and laser welding.

The product portfolio ranges from
welding machines to join wires, wire
strands, and band saws for wood
and metal, for wire processing, the
manufacture of sheet metal products
and coil joining. The range extends from
smaller series production machines up
to modular standard configurations to
tailor-made and customer-orientated
special solutions.

bongard

machines trading

Mare than 1.200 second-hand
machines in stock

Reconditioned straight line
drawing machine

bongard

machines engineering

New machines designed
for your production

New Bongard drawing line
for trolley wire

Bongard Group

58730 Fréndenberg/Germany

Tel. +49 2378 915-5

Fax +49 2378 915-300
info@bongard.de - wwwbongard.de

40 November 2013

Typical applications are, for example,
mesh-type fencing, cable trays, wire
baskets, animal cages, shelves, wheel rims
for cars, trucks and motorbikes, window
and door frames, switch cabinet doors
and reinforcing profiles.

The commitment to further development
of the product range and competent,
problem-orientated  consulting  have
helped Ideal to become a reliable partner
for the industry.

Ideal has a network of knowledgeable
representatives in more than 45 countries
to ensure that it is never far away from its
customers. It has its own sales and service
office in the USA that has offered stock
machines and spare parts in the USA,
Canada and Mexico since 1995.

In order to meet the requirements of a
demanding and international industrial
clientele, the medium-sized company
bases itself on fair team work between
customers, suppliers and its around
230 highly qualified and experienced
employees.

Ideal is well known in the market for the
development and manufacture of wire
mesh welding machines for various types
of fences and industrial mesh.

A Ideal’s green line mesh welder

The features and design of these
machines are made to assure high flexi-
bility and short set-up times.

High performance, burr free and reduced
weld sparking, quick change over units
and utmost flexibility offers the customer
a considerable reduction of welding cost
and down times. User-friendly graphical
interfaces enable process reliability even
with non-skilled operators.

With the green line series, Ideal provides
power-optimised  resistance  welding
machines, in response to the increased
demand for energy efficient and
environmentally responsible processes.

Ideal-Werk C & E Jungeblodt GmbH
& Co KG - Germany
Website: www.ideal-werk.com

Sterling show for company’s silver anniversary

Lamba Welding Systems, a family-run engineering company, is celebrating its 25"
anniversary. Brian Bates, who set up the Richmond, North Yorkshire, UK-based welding
engineering company, had to start from modest beginnings in very small premises with
only UK customers. He has now progressed to serving a global market with a turnover
of in excess of £1.2 million. The company offers a wide range of custom-built machines
manufactured on its premises, installations, refurbishments, spare parts and servicing.

His wife, Julie, has worked alongside him
throughout the 25 years, and youngest
daughter Hannah is currently working at
the site whilst studying for her degree in
business and management. John Horn
joined Lamba in 1995 and is now helping
to run the company as commercial
director.

Mr Bates said: “I am proud of the
dedicated team we have and what we
have achieved as a company over the
past 25 years. With manufacturing in
Yorkshire decreasing from 14.4 per cent

A Staff of the company are pictured with, front row,
from left, Brian Bates, Julie Bates and John Horn

in 2003 to 10.2 per cent in 2013, it is a competitive and tough market to be in. Lamba
has experience both in the sales of new equipment and the refurbishment of existing
equipment. The company has proved that the way forward is to be versatile and
diversify during the recession which has enabled them to sell and build complete new
welding lines and to refurbish and repair existing machinery.”

Lamba currently employs 14 staff, including three apprentices.

Mr Bates added: “Employing and encouraging those who have an interest in
engineering straight from college is an important factor; it inspires them to work
towards their goal in life and gets them on the right track.”

Lamba Welding Systems - UK

Website: www.lambaweld.co.uk
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CHARLOTTE CONVENTION CENTER

November 10*-13t%, 2013
Charlotte, North Carolina, USA

Website: www.iwcs.org Tel: +1 717 993 9500

IWCS 62" Conference 2013

SPEAKERS, exhibitors and visitors
alike are heading to Charlotte,
North Carolina, USA, for the 62
IWCS - the International Cable
Connectivity Symposium.

Charlotte Convention Center will
host the event from 10" to 13%
November, and will see speakers
deliver papers on a wide range of
subjects over the three days.

Running alongside this will be the
suppliers exhibition, with more
than 100 companies from around
the world presenting table-top
displays.

The latest research and develop-
ment from engineers and scientists
will be presented in two formats.

in-between the formal
sessions  will  be

Running
lecture-style

42 November 2013

the popular poster session which
allows one-on-one exchange be-
tween the author and the visitor.

In the exhibitions hall will be
some of the world's leading
suppliers of materials, accessories
and machinery used for making
wire and cable.

V¥ Suppliers’ exhibition IWCS 2012

The conference opens at 8am on
the three days while the exhibition
runs from 2pm to 6pm on Monday
and 10am to 6pm on Tuesday.

More information will be available
in the November issue of our sister
publication, wiredInUSA ezine, at
www.wiredinusa.com
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IWCS 62" Conference 2013
exhibitor listing

AGC Chemicals Americas Inc 204 Lubrizol Corporation 218
AlphaGary Corp 107 Maillefer Extrusion Oy 119
American & Efird Inc (A&E) 112 Masterchem Solutions 212
Arkema Inc 202 Medek & Schorner 608
Artofil 118 MGS Manufacturing Inc 309
ASl/Silica Machinery LLC 300 Miltec UV 214
BASF — The Chemical Company 504 Mitutoyo America Corporation 321
Beta LaserMike 514 Nabaltec AG 404
Borealis Compounds Inc 305 NEPTCO (A Chase Corporation Co) 100
Cable Components Group 413 Netzsch Instruments NA LLC 606
Cable Consultants Corp 500 OFS 104
Carris Reels 312 Lumen Dynamics (OmniCure’) 612
Cary Compounds LLC 108 OptEM Engineering Inc 207
CERSA-MCI 201 Optogear Oy 519
Chengdu Centran Industrial Co Ltd 203 PE fiberoptics 508
Chromatics Inc 110 Photon Kinetics Inc 307
Clinton Instrument Co 400 Pittsfield Plastics 122
Commission Brokers Inc 408 Pourtier & Setic of America 620
Conneaut Industries Inc 407 PrintSafe 223
CRI-SIL Silicone Technologies LLC 601 Queins Machines GmbH 503
CST of America Inc 117 Roblon A/S 509
Daikin America Inc 405 Rosendahl Nextrom Technologies 506
DeWal Industries Inc 306 S & E Specialty Polymers 403
Dow Chemical Co 318 Saco Polymers 116
DSM Desotech Inc 101 Saint-Gobain Performance Plastics Corp 607
EuroWire Magazine TBA Shenzhen Delifeng Trading Company Ltd 219
Fiber-Line LLC 213 Sikora International Corp 501
FiberHome Technology 120 SSCP USA 205
Fil-Tec 518 Stewart Group 319
Freudenberg Nonwovens 521 T & T Marketing Inc 301
Fusion UV Systems Inc 105 Technical Marketing 200
Gem Gravure Company Inc 209 Teijin Aramid USA Inc 115
Gendon Polymer Services 515 Teknor Apex Co 313
Gotex 502 Tensor Machinery Ltd 505
Huber Engineered Materials 304 Thermoplastics 520
Huestis Industrial 402 UNC Charlotte 616
Huntsman International LLC 517 Unigel Inc 419
Inhol BV 216 Unitape (USA) LLC 421
International Wire & Cable Symposium (IWCS) .....c.covvecveernerrnernnnns 602 Web Industries 401
j-fiber GmbH 418 Weber & Scher Mfg Co Inc 114
Joe Snee Associates 512 Windak Inc 302
Kalmark Integrated Systems 121 Wire & Cable ASIA Magazine TBA
Shanghai KECHEN Wire Wire & Plastic Machinery Corp 206

& Cable Machinery Co Ltd 621 Wire Association International 406
Kuraray America Inc 513 wiredInUSA Ezine TBA
LaserLinc Inc 507 Yangtze Optical Fibre & Cable Co Ltd (YOFQ) ....overernrreenerernererenenns 420
LKAB Minerals Inc 221 Zumbach Electronics Corp 106
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For fully integrated
production you need
fully integrated
resources

Focusing on cable-making machinery and industrial yarns
for cables, Roblon is a total solution supplier to the FO cable
industry.

Its extensive knowledge of industrial high performance

<« Roblon blender
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fibres and related machinery ensures customers strong
technical support together with a smooth production service.

Within the field of industrial yarns for cables Roblon is I1SO
9001 and 14001 certified and develops high-tech industrial
fibres such as glass and aramid strength members, binder
yarns, ripcords and water blocking/water swelling yarns.
Furthermore, it develops and manufactures serving, binding,
take-up and pay-off equipment. The most popular machines
are the high quality servers and binding machines and,
therefore, you can find more than 400 operational machines
of each type worldwide.

As a total solution supplier Roblon welcomes dialogue
with customers. Besides increasing its service level, a

www.read-eurowire.com

good dialogue enables a constant development of
existing and new products. Product development
focuses on optimising the equipment in relation to
customers’ production efficiency, production safety
and product quality - all being supported by strong
documentation.

Roblon’s history goes back more than 50 years. The
company and staff possess a pioneering spirit and an
uncommon openness to new ideas, which has taken
the company to where it is today.

Along with many years of experience this has made
the company expert within its fields — not just within
the cable industry but also within Roblon’s other
product areas: rope-making equipment, offshore and
composite systems, and lighting systems.

The experience and diversified portfolio reinforce
stability and is part of Roblon’s strengths — now and in
the future.

Roblon A/S - Denmark
Website: www.roblon.com

CBN deal for high-
speed broadband

Compal Broadband Networks (CBN) has signed
a multi-year frame agreement with Com Hem under
which it will deliver its CBN CH7284E advanced Docsis
cable gateway for the roll-out of Com Hem’s new ultra
high speed broadband service.

The CBN CH7284E advanced Docsis cable gateway is the
most compact 16x4 gateway on the European market
to enter effective commercial deployment, combining
Docsis network speeds of 800 Mbps with real-world
wireless speeds well over 500 Mbps based on its
embedded 3x3 11ac based Wi-Fi technology.

Besides its tremendous speed capabilities and stylish slim
enclosure design, the CBN CH7284E provides a range of
advanced feature sets like Wi-Fi Home-spots, L20GRE
tunneling, home automation and smart meter support,
full band capture tuner with remote diagnostics, as well
as full IMS compatibility. This combination of raw speed
power with an advanced feature set makes it the ideal
product for the challenges that MSOs face today and
their needs for support of a wide range of sophisticated
applications at very high speed.

“The partnership with Compal ~Broadband - Networks _

enables Com Hem to take our ultra high-speed strategy
to the next level and enable even higher broadband
speeds for our customers,” said Henri Caddeo, CTO at Com
Hem.

Alex Wang, CEO of Compal Broadband Networks, said:
“We are very happy and proud to be able to support Com
Hem, one of the leading MSOs in Europe and pioneer
in smart connected home services, with the roll-out of
their new ultra high-speed broadband service. Compal
Broadband Networks will continue to lead the cable
gateway business with a strong and innovative product
portfolio well adapted to the needs of our customers.”

Com Hem - Sweden
Website: www.comhem.se
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wire Diisseldorf:
Innovations go global

Take advantage of the highest calibre expertise of the
No-l-internationalfair as the show goes global, Draw
on international synergies from these leading trade fairs.
A cycle of regional events, staged in succession around
the globe, responding to local market and customer
rueed& anledmfmmbun on-the full programme can
be found at:

Marie Dinieldeef GmbH

PO Boo BOCBOSE L0001 Dlsseldor _Gormany
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High quality, speed and
stability

ENKOTEC nail machines are unique by being based on a rotary forming
principle, allowing wire feeding, wire cutting and head forming to take
place in one continuous process of rotating movements.

This technology makes it possible to produce high-quality nails at an
unprecedented speed, without compromising production stability,
while requiring less space and fewer operators and offering the
possibility of unmanned production.

At the same time, this machine concept allows the implementation of an
environment-friendly production with a low noise level, small energy
consumption and an oil-free manufacturing process, eliminating the
need for subsequent
nail tumbling. Over
the years, Enkotec
has made continuous
design and material
improvements on the
nail machine, thus
meeting  customer
requirements for
increased cost effi-
ciency and user
friendliness.

A ENKOnail+ system from Enkotec

Enkotec’s present high-capacity nail machines, the ENKOnail+ series,
are designed according to a modular principle with a basic machine
and several machine variants. The machines can produce up to 2,000
nails per minute, and it is possible to cover nail lengths from 32 up to
as much as 130mm (1%4" to 5 1/8") and wire diameters from 1.8 to
4.2 mm (0.071" to 0.165"). The ENKOnail+ machines come with a PLC
control system and touch screen operator interface, which is easy to
navigate and allows quick setup of nail parameters.

The ENKOnail models, intended for small and midsize capacity needs,
produce up to 1,000 nails per minute at 2.3-4.2mm (0.09" to 0.165")
and nail lengths 50-103mm (2" to 4"). The ENKOnail machines feature
simple adjustments, quick tooling changeovers, easy access for
cleaning and service, and long tooling life, among other advantages.

Combined with the high-end ENKOnail+ series, the ENKOnail models
allow the company to offer a complete range of high-speed nail
machines, where many tooling parts are common for all machine
models, thus increasing their cost effectiveness.

The ENKOroll thread-rolling machine has been specially designed for
making screw shank or annular nail profiles with a production speed
of up to 2,500 nails per minute. The working area of the ENKOroll is
21.8-4.2mm (0.071" to 0.165") x 32-105mm (1%4" to 4") nail length with a
profile height of 27-76 mm (1.06" to 3").

Apart from the high production capacity, the ENKOroll machine
incorporates numerous advantages such as high-quality output, high
stability, quick tooling changeovers, simple adjustments, and low noise
level. The machine is capable of running in-line in a nail manufacturing
line or as a stand-alone machine.

Enkotec’s product range also includes the ENKOpack, which is a
movable packaging machine. The system offers the possibility of in-line
nail production in a complete, automated nail manufacturing process.

The ENKOpack automatically feeds the nail cartons, fills them with the
accurate number of nails, and transports the nail cartons via automatic
drive belt conveyors.

Enkotec A/S - Denmark  Website: www.enkotec.com
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A unique partner for
the surface treatment

of wire

FOUNDED in 1946, Candor is specialised in cleaning and
plating plants for wire and a supplier of chemicals for

various applications.

The combination of its know-how in chemicals and
processes, and advanced equipment for plating and
cleaning of wire makes the company unique on the

market.

Candor supplies both single and
multi-strand systems for ferrous and
non-ferrous materials, and all plants are
tailor made.

The company has recently introduced a
number of new developments:

+ The high-speed hot water/steam clea-
ning of wires with Candojet. The
unit is a very compact and efficient
cleaning unit to be installed after
drawing or rolling mill process

« High-speed copper coating line for wel-
ding wires. With a modular design for
customised deliveries according to
the customer’s request

- Single wire plating plants for copper
and copper alloy wires with enhanced
agitation and current distribution
technologies. The plating plant is
available for Ni, Ag, Sn and Zn plating
on non-ferrous wire and is also
available for stainless and carbon
steel

« Ultrasonic and electrolytic cleaning
plants for single and multi wire
applications. The units are to be
placed in line with annealing furnace,
hot dip galvanising process or in-line
with other equipment such as the
dry drawing process for very clean
surfaces, typically stainless steel
welding wires. The new design has a
further enhanced cleaning efficiency
and ease of use. Various filtration
options can be added to extend the
lifetime of the cleaning solution.

« Multi wire nickel/copper coating plants
for stainless steel spring wires or CHQ
wires.

The new enhanced design allows high
current densities and the individual
control of each wire with different speed
and plating thickness.

Candor - Sweden
Website: www.candorsweden.com

www.read-eurowire.com

Steam cleaning
unit from Candor

We measure your way to perfection

WireProfiler™ & HotProfiler™

WireProfiler and HotProfiler are our non contact in line laser
measuring systems for applications in bar and wire rolling
mills. The system measures dimension, ovality and shape.

Feel free to contact us today for any specific requirements.

. I Walcome to visit us at:
TUbe wire Tube & Wire 2014, 7-11 April

Stand TaB14 CONTROL BY MEASUREMENT
Disseldorf, Germany www.limab.com
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performance and finish,

NEW 001TS series solves the
problem of high-temperature

mounting , and will meet the
highest finish specifications.

8F DIAMONE CO.LTE.

Mo, 131, 7 Strectl. Economic &Techno-
logical Development Area, Zhengzhou,
43001 &, Henan, China

TEL: + 8G-37 1-GG72R026 GHTH0G0L
FAX: +8G-A71-GGT2ZH0G0

email: infodrsl-diamond. com

Company: SFI Euroge
Address:Via Canovads, 10126,
Torimo. laly
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A Limab’s site in Gothenburg, Sweden

Taking the next step in
measurement evolution

LIMAB is a
measurement

ESTABLISHED in 1979,
manufacturer of laser
systems for the industry.

The Swedish  company is one
of the pioneers in non-contact
laser  measurement, with  sensor

development, SW engineering, design
and manufacturing all done in-house,
and has developed several innovative
measurement solutions for the steel
industry, such as diameter, shape,
length, thickness, straightness and width
measurements.

A steady market growth and increased
demand for better process control and
quality requirement from end users
forced LIMAB to find more adapted
facilities for both development and
production, and it will soon celebrate
its first year in the new custom-built
premises in Gothenburg, Sweden.

The two current measurement systems for
wire and bars, WireProfiler and HotProfiler,
measure the dimension and shape with
very high accuracy on round, square and
other forms.

WireProfiler  and HotProfiler  are
non-contact in-line laser measuring
systems for hot and cold applications in
bar and wire rolling mills. The system can
be equipped with up to 18 sensors placed
in a rotating or fixed measurement frame.

The LIMAB software displays real-time
numbers and trend graphs in both
2D and 3D for easy viewing. The
database provides an excellent source

of production data for
monitoring,  process
and quality certificates. The system
comprises information from over 70
different parameters, such as OD, ovality,
length and shape, with alarm signals in
case of exceeding tolerance or warning
limits.

long-term
improvements

WireProfiler and HotProfiler are easy to
install in the existing line and easy to
relocate to other parts of the mill, using
the built-in lifting hooks and the quick
change air and electrical connectors.

LIMAB has installations in many different
markets, such as Japan, Germany, Russia,
India, the Middle East and North America,
as well as the Nordic countries.

LIMAB AB - Sweden
Website: www.limab.com

A The HotProfiler from Limab

www.read-eurowire.com


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

Scandinavia

Extruding from the o
front in Sweden Oy

H FOLKE SANDELIN AB (HFSAB) has played

a large role in the worldwide wire and cable

industry for over 50 years. HFSAB has been
located in Motala, Sweden, since 2002 after
relocating from Stockholm.

With 21 personnel located in a modern
5,000m? facility, HFSAB continues to develop
and refine the lead extrusion process. A
team of experts designs its continuous lead
extruder and all parts are manufactured by
local Swedish companies, assembled and
tested prior to delivery. A Thelead extruder from HFSAB
Today the latest lead extruder from HFSAB
is horizontal, floor standing, easy to install, easy This enables the outer jacket, lead sheath or triple layer XLPE
to maintain, fully automatic, and extremely reliable, to be re-applied and the cable repaired. Even if the cable is just
enabling continuous operation for weeks with little or no going to be scrapped, the metal price differences for insulated or
variation in temperatures and wall thickness/concentricity. Wall  un-insulated cables is very large and the equipment would have
thickness can be kept to a minimum with corresponding savings  a very short pay-back period, if the metals are scrapped in their
in lead. Die blocks are available for diameter ranges of 6-225mm.  “bright” form.
Melting pots are available from 10 to 60 tonnes.

HFSAB can also supply second-hand fully refurbished lead
HFSAB has delivered over 330 lead extruders, of which in excess  extruders and provides a full and extensive after-sales service,
of 35 units are the latest horizontal version, to 52 countries know how, fully trained and experienced technician support and
worldwide. spare parts.

Additional equipment includes the cable repair and recovery H Folke Sandelin AB - Sweden Website: www.hfsab.com
system CRRS, which has the possibility of removing individual
layers, such as the outer jacket, lead sheath or triple layer XLPE
insulation, without causing any damage to the subsequent
layer below.

Your ideal partner

Bilwinco supplies heavy-duty, high-performance weighing,
counting and packaging systems designed for handling
fasteners and components such as bolts, electrical components,
nails, nuts, plastic parts, rivets, screws and washers.

KEIR - BackBone™ Flyer Bow

« Wireis out of the airstream

« Bow shaped like a wing for
improved aerodynamics and
low cw factor

«  Wear strip eliminated and
replaced by wear bushings
with windows for easy
inspection and dust cleaning

« Wear bushings can be
changed while bow is

As the only supplier
in the business that
develops its own
weighers, controls and

. mounted on the rotor
software, this makes
it the ideal partner for Advantages:
manufacturers  looking - Lower power (amps)

for unique custom-made consumption and reduced

. . noise
solutions for their needs. . Higher TPM - maintaining
o . wire quality
Bilwinco IS an A Bilwinco supplies heavy-duty weighing + Reduced bow breakage
experienced  supplier counting and packaging systems + Increased life on wear

surfaces reducing down-
times and maintenance

« Wire breakds are contained
within the bow - extending

of complete packaging
lines. lts track record dates back to 1955 and from the
beginning, innovation has been its driving force.

bow life
The_: company provides the srr_1a|!est and the biggest muItl—he:‘ad S PeErrszsaTsn
weighers on the market, claiming to be capable of handling #5/809,703 and Other
! . . . 9

portion and item sizes smaller and bigger than any others. It KEIR Manufacturing Inc.
provides top capacity combined with weighing and counting |

. A - o Phone: +1.828.885.8444
accuracy, and its packaging lines are designed to suit internal Phone USA 800.992.2402
routines, operating conditions, workstations and other physical Fax: +1.828884.7494
and functional demands. | Eimail Sales@KEIRmfg.com

Website: www.BackBoneBows.com

EEILIER www.KEIRmfg.com

Bilwinco - Denmark Website: www.bilwinco.com
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40" year and customers worldwide

SKALTEK was founded in 1973 by Oystein
Skalleberg and is today a well-established
company with customers in 59 countries.

With the intention of being closer to its
customers, Skaltek has had subsidiary
companies in both Germany and North
America since 1976, and its simple
and consistent corporate philosophy,
based on individual responsibility, has
resulted in significant confidence in the
company.

The company offers innovative solutions
and concepts which benefit all, from
manufacturers to end-user. Skaltek’s
products are created with high future
value with a lot of quality security.

This year the company celebrates 40 years
in business and is looking to the future
after securing a generation shift. Ralph
Skalleberg, the son of Oystein Skalleberg,
has been responsible and president for
the operations of Skaltek America since
1992 and today this market is a significant
part of the global business.

Anders Rasmussen who has more than 20
years of experience from production of
medium and high voltage and submarine
cables using Skaltek technology and
products recently joined Skaltek as a
partner — Skaltek Futura. He is bringing
a unique know how and focus on
realisation and designing of production
flow which will add substantial value to
Skaltek’s customer focus.

He will work closely with Oystein and
Ralph Skalleberg to ensure that Skaltek’s
core values continue to be the guideline
and are manifested in its products and
customer service. He will be located

November 2013

at Skaltek in Stockholm, Sweden, as
a vice-president to support Oystein
Skalleberg and the coordination of
Skaltek Germany.

Ralph Skalleberg will remain responsible

in North America and is responsible for
the markets in North America and South
America.

Skaltek - Sweden
Website: www.skaltek.com

A From left, Ralph Skalleberg, Oystein Skalleberg and Anders Rasmussen
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Automatic Precision

A Upcast technology is a simple process

Low cost copper casting

UPCAST® technology allows for casting of top quality copper and copper alloy rod
with low overall costs. It is a simple process with easy operation through an advanced
control system.

Different rod sizes can be cast, even simultaneously, and output and product mix can
be easily adjusted to meet demand.

Upcast lines are tailor-made to match the needs of each specific customer, while a
wide range in both single double furnace configurations with unique upgradeability is
available.

The majority of delivered Upcast® lines are for Cu-OF rod. The most common cast rod
diameter is 8mm, which is the standard size within the cable and wire industry.

Rods with bigger diameters are used for manufacturing a variety of products, eg
bus-bars, trolley wires, electroplating anodes, etc.

Upcast® Cu-OF rod is well-suited for all electrical applications and has become a
preferred feedstock especially for:

- fine and multi-wire drawing where ductility requirements are most demanding
- enamel wire production where surface finish is of utmost importance
- continuous rotary extrusion where tool wear rate is a crucial factor.

There is a wide range of alloyed coppers and copper alloys that can be cast with
Upcast®.

These include, among others, silver bearing and phosphor-deoxidised coppers, brasses
and bronzes.

As new applications for copper alloys are being developed and new types of copper
alloys emerge, the utilisation of Upcast® technology within the copper alloys field is
rapidly increasing.

Upcast OY - Finland Website: www.upcast.com

www.read-eurowire.com

Layer Winder line

EY
Lamnea Bruk AB

A passion for service.

www.lamnea.se

SUPERMAC

SUPERMALC INDUSTRIES (IND1A) LTD
s B B CRITIND oMo

PONEEINSS INWOVATIE TECHMOLOGILS AND STSTEMS
FOR CABLE INDUSTRIES.

OUR PRODUCT RANGE
J and Sheathing Line for House
LCabiss

Sheathing Line for Power

« Trighe Extrusmon Live for SIOPLAS (XUPE] Cable

+ GOV Lina Bor LV Posr Cables wplo 132 KA
» [Extrudars )

pa— =
» HaulOH Caterpillar -

+ Cogpetan

* Takg-up and Pay-0ff

HEAD OFFICE

A9, Narsira Indussrial Aven, Prose- 1, New Delhi-1 10028, lnda
ISEOE0A 1, 25A0604T | Fan M +81-11-257086T4
ermacnda.com | Webste: wasupermacindia.com
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Building a legacy

BOREALIS, a provider of innovative solutions
in the fields of polyolefins, base chemicals and
fertilisers, together with Borouge, its joint venture
with the Abu Dhabi National Oil Company
(ADNOC), prides itself on ‘Bringing Energy All
Around’ with its innovative wire, cable and
capacitor film solutions.

For nearly 50 years, Borealis has been a supplier
of advanced energy and infrastructure plastics
solutions, and Borouge’s success since its
formation in 1998 has continued to build upon this
legacy.

Thanks to its unique and proprietary technologies,
the companies provide a large portfolio of
innovative products and services which create
real value for customers and partners and enable
step-changing innovations.

The unique Borlink™ technology enables Borealis
and Borouge to offer a wide range of sophisticated
extra-high, high and medium voltage cable
applications as well as semicon products.

Borealis delivers effective Visico™ solutions in
low voltage energy transmission and distribution
cables and offers world-class innovations in
providing, installing and extending the lifetime of
cable systems.

With headquarters in Vienna, Austria, Borealis
currently employs around 6,200 and operates
in over 120 countries, with production plants in
Finland, Sweden, the Netherlands and Belgium,
among many others. It generated €7.5 billion in
sales revenue in 2012.

The International Petroleum Investment Company
(IPIC) of Abu Dhabi owns 64% of the company,
with the remaining 36% owned by OMV, the
leading energy group in the European growth
belt. Borealis provides services and products to
customers around the world in collaboration with
Borouge.

Building on the unique Borstar® and Borlink™
technologies and 50 years of experience in
polyolefins, Borealis and Borouge support key
industries including infrastructure, automotive and
advanced packaging.

The Borouge plant expansion in Abu Dhabi will be
fully operational by mid-2014 with a total annual
capacity of 4.5 million tonnes.

After this Borealis and Borouge will have
approximately 8 million tonnes of polyolefin
capacity.

Borlink and Visico™ are trademarks of the Borealis
Group.

Borealis — Austria
Website: www.borealisgroup.com
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A Justone of the solutions on offer from Windak

Solutions from Windak

WINDAK has been providing material
handling and packaging solutions for
the wire and cable industry since it was
founded in 1994 in Stockholm, Sweden.

effective automatic packaging machines
with installations in 28 countries
throughout the world.

Windak operates offices worldwide - in

Windak offers automated packaging
solutions for many types of products
such as building wire, LAN cable, coaxial
cable and fibre optic cable, as well as
equipment for reel handling. This includes
payoffs, take-ups, rewind lines, palletising
and pallet handling systems.

The company is one of the world’s

Stockholm  (Sweden), Hickory (USA),
Tallinn (Estonia), and Sydney (Australia).

Through collaborations with many global
leaders in the cable industry, Windak
has created intelligent manufacturing

solutions that reduce cost while
improving workplace efficiency and
safety.

largest suppliers of automatic spoolers
and coilers, and the largest supplier of
spoolers in USA, and is renowned for its

Serving the offshore industry

A family-owned company, Subec has a history that goes back three generations to its
formation in 1985.

Windak AB - Sweden
Website: www.windak.se

With extensive experience as a quality manufacturer, Subec offers a wide range of
equipment and solutions for the handling of products in the cable, hose, rope, steel,
tube and wire industries.

Recently it has an increased demand from the Scandinavian and British offshore
industry. This has resulted in further development of the product range for the offshore
industry. Subec guide systems are often used for transportation within the factories
and between the factory and cable-laying ships.

In close collaboration with the users, Subec has customised guide systems and
straighteners for heavy-duty usage, often for harsh environments. In some offshore
applications large diameter material needs to be guided long distances. For such
applications Subec can offer basic and sturdy guide systems.

At the other end of the range, where very precise guiding is needed, the development
of Iris guide systems was pushed to the next level. The classical Iris design has a new
model with 400mm opening and stayfast locking mechanism. For a UK customer a
completely new design of a super strong Iris with a 450mm opening was developed
and manufactured. This system was load-tested with 750kg during testing sessions.

Subec AB - Sweden Website: www.subec.se

www.read-eurowire.com

Wire Technologies

£

T @ ROD/WIRE COATING

HSBE 3201
rod cleaning and coating machine
for liquid lubricant carrier

in-line cleaning with liquid.
carrier-coating with inorganic

salt mixture instead of pure borax.
coaling and drying

at infeed-speed up to 4mis,

extensive control
and monitoring panel
for a safe production process.

www.witechs.de

A

Starking Wire
Drawing Die Co., Ltd.

Namural diamond wire dies (MD dies)

4 Synthetic single erystal diamond
wire dies (500 dins)
Ly

i

Polycrystallime diamond fb

wire dies [PFCD dies
L3

o

|
| I
= ! ::* i
Tungsten Carbide l '

Wire Dies (TC dies) k

y
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%
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Addrass: Yangshe Town,
Zhang]iagang City,

Jiangsu Province, China
Business Phone: 0086-512-58353685
Fax: 0086-512-56383822
Email: skwd@vip.163.com

www.wire-dies.com
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Spring wire grade sets new standard for
fatigue resistance

SPRING makers and designers looking
for a high level of fatigue resistance
performance will be interested in
the new duplex stainless steel spring
wire from Sandvik. The new grade,
called Sandvik Springflex™ SF - the SF
stands for Super Fatigue resistant, is
produced using a patented innovation
in processing technology.

Designed to meet the extreme fatigue
performance demands of springs in
common rail fuel injection systems in
motor vehicles, these ‘plunger’ springs
need the necessary strength to carry
high repetitive loads and to last the
lifetime of the motor, without risk of
failure. Space is limited and so the
spring also needs to be small - about 40
grams of wire.

Testing as a compression spring has
confirmed that Sandvik Springflex SF
wire can resist more than 300 million
highly stressed cycles, which has led to
line qualification for the new material
by a major manufacturer of common rail
systems.

In order to meet these demanding
physical requirements and maximise
fatigue performance, Sandvik has
introduced a key manufacturing
innovation. A new, patented process has
been developed, which includes peeling
the hot-rolled wire rod, prior to cold
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A A selection of springs made from Sandvik Spring
wire

drawing. This has the effect of reducing

significantly the number of surface

defects, and subsequently improving

fatigue resistance.

The material’s duplex microstructure
means that the beneficial properties of
both austenitic and ferritic structures
are exploited and remain stable
throughout the wire drawing, spring
coiling and heat treatment processes.

Sandvik Springflex SF is, therefore,
less sensitive to crack propagation
than austenitic steels, such as ASTM
302 and 17-7PH steels. The chemical
composition and manufacturing route
mean that ductility remains throughout
the entire production process.

The corrosion properties of duplex
steels are also an advantage and will
benefit the plunger spring application.
There appears to be some evidence
that low quality diesel fuel with high
levels of water content has led to stress
corrosion cracking in common rail
plunger springs.

Common rail fuel injection is designed
to inject fuel into an engine’s
combustion chamber under high
pressure. A common fuel pipeline - the
common rail - supplies the engine’s
fuel injectors. This results in virtually
complete combustion of the fuel with
high-energy conversion and reduced
emissions.

As well as the fatigue resistance
challenge of plunger springs, Sandvik
believes that the new material may find
applications in other markets. Typically,
applications where conventional
stainless steels are used but greater
fatigue resistance is required; where
other material grades are used but
better corrosion resistance is required;
or as an alternative to coated surface
springs made from carbon, Cr-Si or
Cr-Si-V steels.

Sandvik Materials Technology -
Sweden
Website: www.smt.sandvik.com
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Technical article

PV ribbon: Overview of
product specifications and
comparison of production

processes

By Igor Rogelj, Peter Ziger and Primoz Eiselt, Plasmait GmbH, Lebring, Austria

Abstract

PV ribbon is an essential component in
every mainstream solar panel and is used
to interconnect solar cells and provide
connection to the junction box. PV
ribbon is tinned copper ribbon between
Tmm-6mm wide and 0.08mm-0.5mm
thick, with a 10 micron-30 micron thick
solder coat. The quality of PV ribbon and
its soldering to the solar cells is essential to
ensure panel efficiency and durability.

This article scans the market dynamics of
PV ribbon manufacturing and outlines PV
ribbon product specifications commonly
required by the panel manufacturers.
These include properties such as material
compositions, dimension ranges,
straightness, solder coat thickness,
mechanical characteristics and others.

The traditional tinning process s
compared to the new chemical-free
plasma assisted tinning process, which
has been widely adopted in the West
and increasingly in Asia as well. The two
production processes are compared in
terms of output, productivity, efficiency,
process control and environmental impact.

PV ribbon

PV ribbon is a hot dip tinned copper
conductor used in photovoltaic solar
panels. There are two types of PV ribbon:
The interconnect or tabbing ribbon and
PV bus bar, both needed in a typical silicon
solar cell. Thin film panels usually require
only bus bar.

The interconnect ribbon is soldered
directly onto silicon crystal to interconnect
solar cells in a solar panel. The
interconnect ribbon carries the current
generated in solar cells to the PV bus bar.

56 November 2013

UL

! "I'--|mumnlmllmllllilllllm{'

A Figure 1: Interconnect ribbon produced on the PlasmaPREPLATE Tinning line and wound on the spool as a finished

product ready for stringing

PV bus bar is a hot dip tinned copper
conductor installed around the perimeter
of the solar panels. PV bus bar connects
interconnect ribbons to the junction box.

PV ribbon market
dynamics

PV ribbon manufacturing is a growing,
dynamic and fragmented part of the PV
industry. There are many different types of
solar panels and solar cells, which require
different types of PV ribbons. Solar panel
and cell designs are constantly changing
driven by rapid innovation in the PV
industry.

This results in ever changing PV ribbon
specifications. PV ribbon suppliers are also
under constant price pressure, which is led
by fast declines in solar panel prices.

PV ribbon is a key component in the solar
panel and is an important factor driving
panel efficiency and durability. High
efficiency and durability of the solar panel
can only be achieved with a good quality
PV ribbon that has been properly installed
into the solar panel. Good quality PV
ribbon can also improve panel production
efficiency and reduces associated scrap
rates.

To ensure high productivity of the
stringing process a good quality, straight,
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A Figure 2: Solar panel with interconnect ribbons
soldered onto cells and bus bar around the panel
perimeter

soft and properly soldered ribbon has
to be used. Accurate laying of the PV
ribbon also has to be ensured during the
stringing, tabbing process. Good quality
interconnect ribbon will inevitably reduce
stringer downtime and its scrap rate.
Today’s high-speed stringers require ever
more demanding ribbon specifications.

The three key trends in PV ribbon
specifications include:
« Ever tighter tolerances of solder

thickness and ribbon straightness
are driven by new generation fully
automated, high-output stringers

+ Lower ribbon yield strengths (Rp0.2%)
are required for increasingly thin solar
cells

« New panel designs utilise three
interconnect ribbons per cell instead
of two, reflected in a growing demand
for smaller (narrower and thicker)
ribbons. This in turn drives capacity
expansion of precision tinning lines for
small interconnect ribbons

PV ribbon
specifications and
requirements

The conductor or base material in the PV
ribbon is high-conductivity, high-purity
copper. Copper used in PV ribbons
is typically ETP, DIP form copper or
oxygen-free copper (OFC: CD-110, CD-101,
CD-102).

Copper wire is rolled in a rolling mill
to produce copper ribbons, which
are subsequently tinned/soldered in a
tinning line to produce PV ribbon. Some
producers use an alternative process of
copper strip slitting to produce copper
ribbons, which are generally of lower
quality.

The size range of bare copper ribbons
(inlet material for tinning line) is as follows:
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« PV bus bar: width [3mm-6mm] x
thickness [0.2mm-0.5mm]

« Interconnect ribbon: width [Tmm-3mm]
x thickness [0.08mm-0.2mm)]

Copper ribbon tolerances vary among
producers. They depend mainly on the
type of rolling mills deployed, the quality
of input material and the know-how of
the manufacturer. Typical tolerances for
producers with good rolling capabilities
are:

. Width tolerance: +8 micron-+15
micron

« Thickness tolerance: +8 micron-+13
micron

The mechanical properties of PV ribbon

that are commonly sought by panel

manufacturers are:

« Tensile strength: <250 MPa

+ Elongation: >20%

«  Camber: <0.5% [5mm on 1m long
sample]

« Yield strength (Rp0.2%)

« Hard/semi hard >120 MPa

+  Soft <80 MPa

«  Super soft <65 MPa

PV ribbon straightness, also known
as camber, is measured in terms of
millimetres off a straight line on one metre
long ribbon sample.

Maximum level of camber is determined
by the stringing process and typically
ranges between <8mm/metre and <5mm/
metre.

There are different types of solder
compositions used in PV ribbon. They
depend on the stringing/soldering tech-
nigue deployed by the panel manufacturer
and the local health and safety standards
related to panel manufacturing.

Common solder

follows:

+ Lead-free solder: Sn 100

+ Lead containing solder: SnPb 60/40

+  Silver containing solder: SnAg 96.5/3.5;
SnAgCu 96.5/3.0/0.5

+ Lead and silver containing solder:
SnPbAg 62/36/2

« Low temperature solder: BiSn 57/43;
BiSnAg 57.7/42/0.3

compositions are as

Solder coat thickness ranges from 10
micron to 40 micron, with tolerances
between +10% and +30%. The most
common solder coat thickness is 20
micron £4 micron.

There are three types of solder coat

thickness measurement technique:

- X-Ray: off-line measurement used for
one-side thickness measurement

+ Manual micrometer: off-line measure-
ment used for measuring the total
thickness of two sides of the coat

« Laser: in-line measurement that can
be deployed on the tinning line and is
used for measuring the total thickness
of two sides of the coat during PV
ribbon production

PV ribbon is also inspected visually or with
a microscope to examine coating quality,
which should be without defects such as
stains, debris, burrs, dents, discoloration,
bare copper visible through solder
coating, small pinholes and other kinds of
mechanical defects.

Most of the above specifications and
corresponding measurement techniques
are defined in the standards for PV ribbon
that were introduced in August 2011. They
are available at www.semi.org and include:
- SEMIPV18-0811: Guide for Specifying a
Photovoltaic Connector Ribbon
«  SEMI PV19-0811: Guide for Testing
Photovoltaic Connector Ribbon
Characteristics

Finished PV ribbon products are packed on
spools/reels or discs/pancakes. The most
common spools used for PV ribbon in
Europe are DIN K125, K160, K200 and K250
and in Asia also P4 and P10.

Critical quality
parameters for
PV ribbon

All of the above PV ribbon specifications
are important in their own way. Type of
copper and its purity determines material
conductivity and the maximum level
of softness achievable for the ribbon.
Solder composition, its coat thickness and
coating composition influence the quality
of solder joint and panel durability.

High elongation of PV ribbon is important
to prevent failure of solder joints between
the bus bar and interconnect ribbon,
which may occur due to stretching/
tension due to temperature oscillations
during the panel operation. Continuous
daily, sometimes extreme temperature
fluctuations during the lifetime of the solar

V¥V Figure 3: Cross-section of a typical hot-dip tinned copper ribbon
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panel, put solder joints to the test for the
duration of the panel lifespan, which is on
average 25 years.

The two parameters that have been
critical for most PV ribbon manufacturers
are camber and yield strength. Many
PV ribbon manufacturers find it difficult
to achieve high level of ribbon softness
whilst ensuring its straightness. Achieving
sufficient softness and low camber could
mean the difference between winning and
losing a supply contract.

Manufacturers are  therefore forced
to continuously improve their rolling,
annealing, tinning and material handling
techniques to meet ever more demanding
product specifications.

Critical parameter: yield strength

The thermal expansion coefficient
of copper is different to the thermal
expansion coefficient of silicon.
Interconnect ribbon is soldered onto the
silicon cell at temperatures around 200°C.

Cooling down after stringing results in
warpage. This could lead to silicon crystal
breakage. Interconnect ribbons with low
yield strength reduce the stress on silicon
cells after stringing and with it the scrap
rate.

The use of ever-thinner solar cells drives
demand for ribbons with ever-lower
yield strength (Rp0.2%). Only a few years
ago solar 300-micron thick cells were
commonly in use. They are able to sustain
the stress from ribbons with yield strength
of <120MPa.

Today, 160 micron-180 micron thick cells
became a common practice with it the
ribbons of yield strength <70MPa-<80MPa.
The average cell thickness is likely to
continue its downward path putting
further pressure on ribbon manufacturers
to reduce yield strength below 65MPa.

To reduce yield strength of PV ribbon
the manufacturers should look into the
following areas of improvement:

« Select appropriate input copper
material

« Choose the right annealing and rolling
techniques

«  Ensure precision handling of soft
ribbon through the transport system
on the tinning line

- Ensure good payoff and precision
winding on the takeup in the tinning
line

The panel manufacturers, who want
to reduce the stress on the cell after
stringing, should examine their payoff
system on the stringer to avoid hardening
of the ribbon and creation of camber
during paying off.
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Traditional Process of Hot Dip Tinning
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A Figure 4: Production steps in the traditional and PlasmaPREPLATE tinning process for PV ribbon production

Some panel manufactures have adopted
an alternative panel design with three or
even four smaller ribbons per cell (instead
of two), which further reduces the stress
on the cells after stringing.

Critical parameter: camber

Low camber is important for ensuring
straight laying of interconnect ribbon
during stringing.

Production of solar panels has become
fully automated with increasing stringing
speeds. High-output fully-automated
stringers can suffer from unnecessary
down-time due to excessive camber of
processed interconnect ribbon.

Ribbon with excessive camber can
even cause weak solder joint or an
increase in scrap rate on the stringer.
Commonly pursued target camber today
is <5Smm/metre. There has been a trend of
ever-tighter camber requirements which
require detailed assessments of PV ribbon
production process as well as payoff on
the stringer during panel manufacturing.

ribbon
into the

To minimise camber, PV
manufacturers have to look
following areas of improvement:
« Accuracy of layer winding on the

spooler, which requires precision
mechanics and accurate process
control

« Consistent ribbon quality, especially
low tolerance of coating thickness
«  Select appropriate size of spool

Manufacturers are well aware of the
limitations to the minimum possible
camber on the edge of the spool, where
the ribbon changes direction during

laying.

Minimum possible camber on spool
depends on the size of ribbon and barrel
diameter of the spool.

However, panel manufacturers or stringer
suppliers  themselves can  examine
possible improvements of the payoff
system on the stringer in order to improve
ribbon laying before soldering.

Increasing the size of spool can also help
in reducing the camber that is created on
the edge of the spool.

PV ribbon production:
PlasmaPREPLATE tinning
vs. traditional tinning

Tin-plating of copper wire is traditionally
performed by running the wire through
a bath of molten tin/solder followed by
wiping and cooling of the coated wire
vertically in the cooling tower.

The inter-metallic bond can be achieved
only if the wire surface is clean and
appropriately activated. Acid cleaning
or pickling has traditionally been used
to clean the wire surface prior to surface
activation, which is achieved with fluxing.

Fluxing is a dirty and environmentally
compromising process that can also be
harmful to the operators.

Figure 4 compares the process steps
of the traditional hot dip tinning to the
process steps of the PlasmaPREPLATE
tinning.

PlasmaPREPLATE process anneals, cleans
and activates the surface of copper ribbon
before it enters the tin bath to allow tin
adhesion without the need for fluxing.
Flux-free tinning accelerates the creation
of intermetallic layer, which in turn results
in a considerably higher tinning speed
when compared to the tinning speed of
the traditional process.
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Process type
Production speed
No of lines/output

Annealing type

Surface preparation
for tinning

Production cost
Production continuity
Scrap rate

Solder wastage

Production control

Traditional Tinning

Multi-line tinning process
with wet chemical surface preparation

5-60m/min, subject to ribbon softness
4-25, subject to quality, ribbon softness

furnace/resistive/induction (off-line)

Acid, rinsing, fluxing prior to tinning
Expensive and harmful to operator

High - labour, chemicals, energy

More frequent changeover — 50kg spools

High - wet processes difficult to control
operator experience and skills are key

High - flux contamination in tin bath

Limited PLC with manual assistance - complex

multi-line production/line-to-line reference

Capital investment

Production line footprint

Low

Large

A Table 1: Typical production parameters for traditional PlasmaPREPLATE tinning in PV ribbon production

PlasmaPREPLATE process can be tuned
to anneal the copper ribbon to any
required softness.

Complete recrystallisation with yield
strengths down to 50MPa and small
grain size can be achieved. Performing
annealing in-line with tinning reduces the
amount of soft material manipulation.

Less stress and mechanical deformation
reduces the potential for yield strength
and camber build up on the rolling
line takeup and tinning line payoff. It
is important to recognise the need for
precision handling and accurate winding
in case of super soft ribbon.

Precision transport system for handling
of super soft ribbon can be an expensive
investment, which is required on every
tinning line.

Faster tinning lines can therefore reduce
the capital investment in transport
systems per unit of production output.

The traditional tinning lines require acid
cleaning, rinsing and fluxing prior to
tinning. These wet processes are not only
environmentally questionable, they are
also hazardous and unpleasant for the
operator.

Flux contamination of tin bath leads to
high cost of solder waste.

www.read-eurowire.com

The use of wet processes adds to the
number of production parameters that
must be closely controlled.

Production of expensive, precision
products with tight tolerances such as

Technical article

PlasmaPREPLATE

Single line high-speed tinning,
Dry surface treatment without fluxing

150m/min - super soft ribbon
1 - super soft high-quality ribbon

Plasma (inline with tinning)

Dry, chemical-free plasma treatment

Low cost and operator friendly

Low

Less changing over - 500kg spools

Low
Inline PLC-based quality control

Low - flux-free production

Fully PLC controlled production - inline

PLC quality control and alarm system

High

Compact

interconnect ribbon requires tight control
of the production conditions to avoid
excessive scrap rates.

This is often difficult to achieve when wet
processes are involved.

V¥V Figure 5: PlasmaPREPLATE tinning line for PV ribbon production
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A Figure 6: HMI with a touch-screen, user-friendly interface on PlasmaPREPLATE tinning line

The differences between the two
processes can be divided into the
differences  related to  production
efficiency and the differences in finished
product quality.

Despite  higher capital investment,

PlasmaPREPLATE tinning process offers

a number of benefits that translate into

considerable long-term savings:

+  Production speed of up to 150m/
min compared to 5m/min-60m/min
in a traditional process means fewer
tinning lines, smaller machinery
footprint and less manpower

«  Process stability, increased production
uptime and less frequent spool
changeovers means less material
manipulation and less operator
involvement  in  PlasmaPREPLATE
tinning line

+  Dry surface preparation with plasma
replaces acid cleaning, rinsing, drying,
fluxing, waste disposal, and water treat-
ment used in the traditional process

. Less tin waste due to flux-free
production

+  Quick changeover between different
products and specifications

- Lower cost of production in terms of
power, manpower, cost of chemicals
and their manipulation as well as
maintenance

+ In-line quality control in the
PlasmaPREPLATE  tinning  process
translates into consistent product
quality, less scrap and fewer returns

The key production parameters in
the traditional tinning are compared
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to the production parameters of
PlasmaPREPLATE tinning in Table 1.

In addition to production efficiency

plasma process offers a number of

product quality advantages when
compared to the traditional tinning
process:

« Superior and consistent product
quality is reflected in:

«  Super soft wire with yield strength
down to 60 MPa on spool and
elongation over 30%

+  Smooth consistent and shiny coating
with tighter thickness tolerance

« Dry, flux-free and chemical-free
tinning simplifies process control,
which translates into more consistent
product quality

« In-line laser coating thickness
measurement system can be justified
on a high-speed plasma line

«  Computer enabled, in-line product
quality control with alarm and surface
fault database simplifies quality
control activities

«  Computer assisted Production Recipe
Database is an essential tool for the
operator and product manager and an
integral part of production know-how
management

It is the stability of PlasmaPREPLATE
process, consistency of product quality,
low cost of operation as well as low scrap
rates and tin waste that have won the confi-
dence of many PV ribbon manufacturers
since 2007 when PlasmaPREPLATE tinning
process was first introduced to PV ribbon
production. |

Plasmait GmbH
PhilipsstraBe 27 / C3, 8403
Lebring

Austria
Tel: +43 318252 4751
Email: info@plasmait.com
Website: www.plasmait.com

www.read-eurowire.com
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Neue Spul-Bandagiermaschine

RIDGWAY Machines hat eine neue
fortschrittliche NCT Bandagiermaschine
fur enge Spulen auf den Markt
gebracht, die mit einem einzigartigen
mehrachsigen Bandagierkopf-
Steuersystem ausgestattet ist.

Gekoppelt mit einer
vollprogrammierbaren und intelligenten
MMS mit Touchscreen, kann somit die
Bandagierung aller  Konfigurationen
enger Spulen vereinfacht werden,
um sicherzustellen, dass das hdchste
Qualitdts- und  Produktivitdtsniveau
immer erzielt wird.

Der Aufbau 16st ein verbreitetes Problem
wo traditionelle Bandagiermaschinen
einen eingeschrankten Zugang zu den
beiden Seiten der Spule haben. Um die
Einstellung zu vereinfachen, zeichnet

A Neue fortgeschrittene NCT Bandagiermaschine fiir enge Spulen von Ridgway

sich  das  Spulenhaltesystem ~durch  pyrchgangs vorgesehenen Autoreverse-  Fiir Hersteller von Spulen mit engen
eine automatische ~ Spulenumdrehung  pynktion ~ kénnen  ununterbrochene Profilen, wie z. B. Statorspulen von
sowie -hohenverstellung aus. Um beide  pultischichten  erzielt werden, ohne Windkraftgeneratoren, werden die
Seiten zu bandagieren, entféllt auch  paschinenausfallzeiten zu erleiden. Bandagierqualitdit und  -produktivitét
die Notwendigkeit einer Entfernung maximiert. NCT setzt auch eine
oder Umstellung der Spule. Das fihrt zu g5 lenlsngen zwischen 700mm und  ferngesteuerte Maschinendiagnostik

einer gesteigerten Betriebseffizienz und 3 00omm kénnen mit einem Gewicht ein, dank welcher Ridgway weltweit

-produktivitét. von bis zu 200kg aufgenommen eine maschinenspezifische
werden. NCT  wird Bandbreiten Anwenderbetreuung online bieten kann.

NCT ist vollprogrammierbar, z. von 20mm oder 25mm mit einer Das sichert eine rasche Optimierung der

B. um die Anzahl der Schichten Abstandskapazitit zwischen 5mm Leistungen von NCT entsprechend der

einzustellen, die  je  Spulenseite, und 28mm annehmen, wihrend eine verschiedenen Betriebsbedingungen.

Bandabstand, Lineargeschwindigkeit  Drehgeschwindigkeit bis zu 60Upm

und  Spannungsregelung erforderlich  |5uft. Die Spannungsregelung liegt Ridgway Machines - UK

sind. Dank der am Ende jedes zwischen 20 und 50N. Website: www.ridgwayeng.com

Komplette Losung wird geboten

Eurocable Group hat InnoVites gewdhlt, um eine
komplette kommerzielle Losung zu bieten, einschlieBlich
industriespezifischer Software auf Microsoft Dynamics AX und
die Kabelaufbau-Software CableBuilder.

Eurocable ist eine junge internationale Gruppe, die 2001
gegriindet wurde. Das Unternehmen beschéftigt etwa 200
Mitarbeiter und stellt Draht und Kabel entsprechend allen
europdischen und regionalen Standards her.

Zwei Produktionsstandorte befinden sich in der Zollfreizone
Jankomir (Zagreb). Eine weitere moderne Produktionsanlage
wurde in Jakovlje errichtet, in der Ndhe von Zagreb. Neben der
Kabelproduktion, stellt Eurocable seine eigene PVC-Granulate
sowie Kupferdraht her.

Die Geschaftsfiihrung von Eurocable beabsichtigt ein weiteres
Unternehmenswachstum durch die Rationalisierung der
Verfahren und anhand eines Kundendienstes, der noch weiter
verbessert wird.

Die Implementierung einer modernen IT-L&sung ist ein duBerst
wichtiger Teil dieser Strategie.

Herr Tomislav Hren, Produktionsleiter, flgte hinzu: ,Dank der
auf der Technologie Microsoft Dynamics AX basierenden,
kompletten Losung von InnoVites, kdnnen wir das neue Niveau
der Effizienz und Transparenz bei unseren Verfahren erreichen.

“Die Losung von der Stange ist auf die Kabelindustrie
zugeschnitten und eignet sich ideal fir unsere Verfahren.
Die Erfahrung von InnoVites unterstiitzt uns dabei, die gute
fachliche Praxis der Industrie mit Einsatz deren Software zu
Gibernehmen

Albert Groothedde, CEO fur InnoVites, sagte: ,Es ist
phantastisch, dass Eurocable zu unseren Kunden gehort.
Das Unternehmen verfiigt Uber eine junge und engagierte
Mannschaft, die bereit ist komplett von der Technologie zu
profitieren, um ihr Geschéft noch weiter zu verbessern.

“Es freut uns sehr, unsere Erfahrung in der Industrie
wirksam einzusetzen, um unsere Kunden bei deren Weg des
kontinuierlichen Fortschritts zu untersttitzen.”

InnoVites - Niederlande
Website: www.innovites.com

www.read-eurowire.com
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Abkommen fii

Inosym Reels und Qunye Reels haben ein
Joint-Venture-Unternehmen gegriindet -
IQ Reels.

Die Grindung von IQ Reels ist ein
wichtiger Meilenstein fir Inosym und
Qunye und wird sicherstellen, dass
die bestehenden und neuen Kunden
weiterhin hochwertige Produkte
und Dienstleistungen erhalten, dank
eines umfangreichen weltweiten
Vertriebsnetzes und Weltklasse-
Produktionsstandorten, auf einer Flache
von Uber 40.000m?2

Die Qualitdat und die Dienstleistungen
von Inosym kombiniert mit
der Kostenbasis und den

Lieferung von Spulen zwischen Inosym und Qunye

Produktionsstandorten  von  Qunye,
werden es 1Q Reels ermdglichen,
Haspeln, Spulen und Rollen anzubieten,
die alle Markt, Qualitats- und
Preiserwartungen erfillen.

IQ-Reels nimmt gerne Anfragen durch den
ortlichen Inosym-Vertreter an, mit denen
man Uber die Webseite von Inosym unter
www.inosym.com oder direkt unter www.
inosym.com oder www.qunyeglobe.com
Kontakt aufnehmen kann.

Inosym - Neuseeland
Website: www.inosym.com

Qunye Reels - China
Website: www.qunyeglobe.com

A Die Leiter von IQ Reels sind von links Herr Chen
Houging, Herr Grant Latimer, Herr Bob Zhou,
Herr Philip Young, Frau Wang Qiuxiang
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Verbindungen
zwischen Inseln

ALCATEL-LUCENT und Telkom Indonesia
sind dabei eine 3.000km lange
Glasfasernetz-Infrastruktur zu entwickeln,
um die Inseln von Sulawesi, Maluku
und Papua mit dem indonesischen
Archipel zu verbinden und der
Region somit neue Moglichkeiten zur
Verbesserung der Wettbewerbsfahigkeit
fur die wirtschaftliche und soziale
Entwicklung zu er6ffnen. Das System,

das sich fiir Datenlbertragungsraten
von 100G pro Sekunde eignet, wird
eine Hochstkapazitdt bis zu 16Tbit pro
Sekunde liefern.

Nusantara-
Telkom

und
ganzen
erhohten

Das System ist Teil der
Informationsautobahn von
Indonesia, eine  terrestrische
Unterseeinfrastruktur im
Archipel, um den

werden.

Nexans - Frankreich

Nexans wahlt Dow

Beim neuesten Produkt von Nexans, Energex® Extra, wird Dow Endurance™
HFDC-4202 eingesetzt, die vernetzte Polyethylen-Isolation, die die Bildung von
Wasserbaumchen verlangsamt (TR-XLPE).

Die Vorteile von Dow Endurance HFDC-4202, das Energex Extra einsetzt, sollen
einen gesteigerten Widerstand gegentiber dem Wachstum von Wasserbaumchen
einschlieBen sowie eine hdohere beibehaltene dielektrische Festigkeit nach
360-tdgige beschleunigte Wasserbaumchen-Prifung (AWTT) von ICEA und
reduzierte Betriebskosten dank einer langeren Lebensdauer des Kabels.

Nexans hat die Zertifizierung der kanadischen Normungsorganisation (CSA) fir die
Norm C68,5 (primarabgeschirmte und konzentrische Neutralkabel fiir 6ffentliche
Versorgungsbetriebe) erhalten und ist berechtigt das CSA-Zeichen an Produkten
anzubringen, die mit der Dow Endurance HFDC-4202 -lIsolation hergestellt

Energex Extra mit der Dow Endurance HFDC-4202-Isolation soll auch gesteigerte
Merkmale bei der Extrusionsbearbeitung und eine erhohte Abstreifbarkeit bieten.

Website: www.nexans.com
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Mobiltelefondurchbruch und den
Zuwachs von Internetverkehr
abzudecken.

Arief Yahya, Leiter und Prdsident von

Telkom Indonesia, sagte: ,Dieses
neue Unterwasserkabelsystem
wird bei der Verlegung unserer
Nusantara-Informationsautobahn
einen wesentlichen Beitrag
leisten und mithelfen die digitale
Teilung zu Uberbricken wund den

Benutzern eine gréBere Auswahl an
Kommunikationsoptionen und -diensten
zu bieten!”

Philippe  Dumont,  Prasident  von
Alcatel-Lucent ~ Submarine  Networks,
fugte hinzu: ,Die Erweiterung
der Anschlussmoglichkeiten und
die Steigerung der Kapazitat fur
Datendienste in diesen Gebieten, die
bisher noch nicht ausreichend bedient
waren, sind grundlegende Faktoren
um allen Benutzern einen besseren
Breitbandzugang  zu gewadbhrleisten
Wir freuen uns Telkom Indonesia dabei
zu unterstutzen, die Erweiterung der
Internetanschlisse  in  abgelegenen
Gebieten zu beschleunigen und die
strukturellen und geographischen
Beschrankungen zu Uberwinden, die die
Breitbandeinfiihrung einschranken!

Alcatel-Lucent - Frankreich
Website: www.alcatel-lucent.com
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Technischer artikel

Solar-Flachdraht: Ubersicht
auf Produktspezifikationen
und Vergleich der
Produktionsprozesse

Von Igor Rogelj, Peter Ziger und Primoz Eiselt, Plasmait GmbH, Lebring, Osterreich

Ubersicht

Solar-Flachdraht (PV
ein wesentlicher
allen  gdngigen

Ribbon) ist
Bestandteil bei
Solarmodulen  und
wird eingesetzt, um Solarzellen zu
verbinden  sowie eine Verbindung
zum  Anschlusskasten zu  schaffen.
Solar-Flachdraht  ist  ein  verzinnter
Kupferflachdraht mit einer Breite von
1 bis 6mm und einer Dicke von 0,08
bis 0,5mm, mit einer 10 bis 30 Mikron
dicken Lotbeschichtung. Die Qualitat
des Solar-Flachdrahts und dessen Loten
an den Solarzellen ist grundlegend,
um die Effizienz und Langlebigkeit des
Solarmoduls zu sichern.

Dieser Artikel befasst sich mit der
Marktdynamik  bei  der  Herstellung
von Solar-Flachdraht und hebt die

Produktspezifikationen fiir Solar-Flachdraht
hervor, die (Ublicherweise von den
Herstellern von Solarmodulen gefordert
werden. Darunter fallen Eigenschaften,
wie Materialzusammensetzung,
Abmessungsbereiche, Geradheit,
Lotbeschichtungsdicke, mechanische
Eigenschaften u. a.

Das traditionelle Verzinnungsverfahren
wird mit dem neuen, chemikalienfreien,
plasmaunterstiitzten Verzinnungsverfahren
verglichen, das verbreitet im Westen sowie
zunehmend in Asien eingesetzt wird. Die
beiden Produktionsverfahren werden in
Bezug auf Leistung, Produktivitat, Effizienz,
Prozesssteuerung und Umweltauswirkung
verglichen.

Solar-Flachdraht

Solar-Flachdraht ist ein feuerverzinnter
Kupferleiter, der in photovoltaischen
Solarmodulen eingesetzt wird. Es gibt
zwei Typen von Solar-Flachdrdhten: der
Flachdraht zur Verbindung, der zu einem

www.read-eurowire.com
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A Bild 1: Stringing bereitstehende Fertigprodukt Flachdraht zur Verbindung, der auf der PlasmaPREPLATE-
Verzinnungslinie hergestellt und auf die Spule gewickelt wird, als ein fiir das

Strang verbindet (Stringing), oder der
Flachdraht, der die Solarzellen kontaktiert
(Tabbing), und die Solar- Stromschiene,
wobei beide eine typische Solarzelle aus
Silizium  bendétigen. Fir Dunnschicht-
Solarmodule sind in der Regel nur
Stromschienen erforderlich.

Der Flachdraht zur Verbindung (Stringing)
wird direkt ans Siliziumkristall gel6tet,
um die Solarzellen des Solarmoduls
zu verbinden. Dieser Flachdraht zur
Verbindung fiihrt den Strom, der
in den Solarzellen erzeugt wird, zur
Solar-Stromschiene.

Die Solar-Stromschiene ist ein
feuerverzinnter Kupferleiter, der um die
Solarmodule herum installiert wird.

Die Solar-Stromschiene verbindet die
Flachdrdhte zur Verbindung an den
Anschlusskasten.

Marktdynamik des
Solar-Flachdrahts

Die Herstellung von Solar-Flachdraht ist
ein stetig wachsender, dynamischer und
fragmentierter Sektor der Solarindustrie.
Es gibt viele unterschiedliche Typen
von Solarmodulen und -zellen, fir
die unterschiedliche Solar-Flachdraht-
Typen erforderlich sind. Der Aufbau von
Solarmodulen und -zellen wird standig
gedndert wegen der schnellen Innovation
in der Solarindustrie.
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A Bild 2: Solarmodul mit Flachdraht zur Verbindung
an den Zellen gelétet und Stromschiene um den
Solarmodulrand

Daraus resultieren immer verdandernde
Solar-Flachbandspezifikationen.
Hersteller von Solar-Flachband stehen
auBlerdem stindig unter Preisdruck
wegen der schnellen Riickgdnge der
Solarmodul-Preise.

Solar-Flachdraht ist eine
Schlisselkomponente bei Solarmodulen

und ein wichtiger Faktor, der die
Moduleneffizienz  und  -langlebigkeit
bestimmt. Eine hohe Effizienz und
Langlebigkeit der Solarmodule

kdnnen nur durch einen hochwertigen
Solar-Flachdraht erzielt werden, der
sachgemaB im Solarmodul installiert wird.
Ein hochwertiges Solar-Flachband kann
auch die Effizienz der Modulproduktion
erhdhen und daher den damit
verbundenen Schrottanteil reduzieren.

Um eine hohe Produktivitdit des
Stringing-Verfahrens zu sichern, muss
ein  hochwertiges, gerades, weiches
und sachgemdll geldtetes Flachband
eingesetzt werden. Eine genaue
Anordnung des Solar-Flachdrahts
ist auch wahrend des Stringing-/

Tabbing-Verfahrens  zu  sichern. Ein
hochwertiger Flachdraht zur Verbindung
(Stringing)  wird  zwangslaufig  die
Ausfallzeiten des Stringer kiirzen sowie
dessen Schrottanteil reduzieren. Die
Hochgeschwindigkeit-Stringer von
heute fordern noch anspruchsvollere
Flachbandspezifikationen.

Die drei Schlisseltendenzen bei den Solar-

Flachbandspezifikationen umfassen:

«  Noch engere Toleranzen gegeniiber
Lotdicken und Flachbandgeradheit,
die von einer neuen Generation von
vollautomatisierten Hochleistung-
Stringern angetrieben werden

« Niedrigere  Flachband-Dehngrenzen
(Rp0,2%), die fir immer diinnere
Solarzellen gefordert werden

«  Neue Aufbauten von Solarmodulen,
die statt zwei, drei Flachdrdhte zur
Verbindung je Zelle einsetzen, wegen

64 November 2013

der wachsenden Nachfrage nach
kleineren (engeren und dickeren)
Bandern. Das wirkt sich wiederum
auf die Kapazitatserweiterung der
Prazisions-Verzinnungslinien fir kleine
Flachdrdhte zur Verbindung aus

Spezifikationen und
Anforderungen zum
Solar-Flachband

Der Leiter oder der Grundwerkstoff im
Solar-Flachdraht ist hochreiner Kupfer
mit hoher Leitfahigkeit. Der Kupfer, der
bei Solar-Flachdraht eingesetzt wird, ist
in der Regel ETP-, DIP-Form-Kupfer oder
sauerstofffreier Kupfer (OFC: CD-110,
CD-101,CD-102).

Kupferdraht wird in einem Walzwerk
gewalzt um Kupfer-Flachdrédhte
herzustellen, die nachtraglich in einer
Verzinnungsleitung verzinnt/gelotet
werden, um Solar-Flachband herzustellen.

Einige Hersteller setzen ein alternatives
Verfahren firs Kupferband-Langstrennen
ein, um Kupfer-Flachbander herzustellen,
die in der Regel eine geringere Qualitat
aufweisen.

Die GroBenauswahl blanker  Kupfer-
Flachbander (Einlaufmaterial flr
Verzinnungsleitung) entspricht:
Solar-Sammelschiene:

Breite [3-6mm] x Dicke [0,2-0,5mm)]
Flachdraht zur Verbindung:

Breite [1-3 mm)] x Dicke [0,08-0,2mm)]

Die Toleranzen des Kupfer-Flachdrahts
unterscheiden sich von Hersteller zu
Hersteller. Sie hdangen vor allem vom Typ
des eingesetzten Walzwerks ab sowie
von der Qualitdt des Einlaufmaterials und
dem Know-how des Herstellers. Typische
Toleranzen flr Hersteller mit einer guten
Walzkapazitdt sind:

+  Breitentoleranz: £8 -+15 Mikron

+ Dickentoleranz: £8 -+13 Mikron

Die mechanischen Eigenschaften des

Solar-Flachbands,  die  Ublicherweise

von den Herstellern von Solarmodulen

gefordert werden, sind:

«  Zugfestigkeit: <250 MPa

«  Dehnung: >20%

«  Wblbung: <0,5% [5mm bei Tm langer
Probe]

«  Dehngrenze (Rp0,2%)

«  Fest/halbfest >120 MPa
+ Weich <80 MPa

«  Superweich <65 MPa

Die Geradheit des Solar-Flachdrahts,
auch als Wolbung bekannt, wird in Bezug
auf Abweichung in Millimeter von einer
geraden Linie auf einer Flachbandprobe
gemessen, die ein Meter lang ist. Das
hoéchste Wolbungsniveau wird durch das
Stringing-Verfahren bestimmt, und liegt in
der Regel zwischen <8 und <5mm/m.

Die beim Solar-Flachdraht eingesetzte

Lotzusammensetzung kann variieren. Sie

hdngt von der Stringing-/L6t-Technik ab,

die von den Herstellern von Solarmodulen

eingesetzt wird, sowie von den &rtlichen

Gesundheits- und Sicherheitsnormen,

die sich auf die Herstellung von

Solarmodulen beziehen. Die (blichen

Létzusammensetzungen sind:

- bleifreies Lotmetall: Sn 100

« bleihaltiges Létmetall: SnPb 60/40

+ silberhaltiges Lotmetall: SnAg 96,5/3,5;
SnAgCu 96,5/3,0/0,5

«  blei- und silberhaltiges
SnPbAg 62/36/2

«  Lotmetall mit niedriger Temperatur:
BiSn 57/43; BiSnAg 57,7/42/0,3

Lotmetall:

Die Lotbeschichtungsdicke variiert
von 10 bis 40 Mikron, mit Toleranzen
zwischen +10 und +30%. Die gangigste
Lotbeschichtungsdicke ist 20+4 Mikron.

Es gibt drei Typen von Techniken zur

Messung der Lotbeschichtungsdicke:

- Rontgenmessung:  Offline-Messung,
die fur die Messung der Dicke auf einer
Seite eingesetzt wird

«  Manueller Mikrometer: Offline-
Messung, die zur Messung
der gesamten Dicke von zwei

Beschichtungsseiten eingesetzt wird

« Laser: Inline-Messung, die auf der
Verzinnungslinie angeordnet werden
kann und fir die Messung der
gesamten Dicke der zwei Seiten der
Beschichtung wahrend der Herstellung
von Solar-Flachdraht eingesetzt wird

Solar-Flachdraht wird auch optisch oder
mit einem Mikroskop geprift, um die
Beschichtungsqualitdét zu untersuchen,
die ohne Mangel wie z. B. Flecken, Schutt,
Grate, Dellen, Verfarbung, blanker Kupfer,
der durch die Lotbeschichtung sichtbar
ist, kleine Poren und andere Typen
mechanischer Mangel, sein sollte.

¥ Bild 3: Querschnitt eines typischen feuerverzinnten Kupfer-Flachdraht
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Die meisten der oben genannten
Spezifikationen und  entsprechenden
Messtechniken sind in den August

2011 eingefihrten ~ Standards  fir

Solar-Flachdraht festgelegt. Sie stehen

unter www.semi.org zur Verfligung und

umfassen:

. SEMI  PV18-0811: Leitfaden  zur
Spezifikation eines Solar-Flachdrahts
zur Verbindung

« SEMI PV19-0811: Leitfaden
Prifen  der  Eigenschaften
Solar-Flachdraht zur Verbindung

zum
von

Die Endprodukte aus Solar-Flachdraht
werden  auf  Spulen/Haspeln  oder
Scheiben/Flachspulen  verpackt. Die
gangigsten in Europa fir Solar-Flachdraht
eingesetzten Spulen sind: DIN K125, K160,
K200 und K250 und in Asien auch P4
und P10.

Kritische

Qualitatsparameter fiir
Solar-Flachdraht

Alle  obengenannten  Spezifikationen
zum Solar-Flachdraht sind auf eigener
Weise wichtig. Der Kupertyp und
dessen Reinheit bestimmen die
Materialleitfahigkeit und das hochste fiir
Flachdraht erzielbare Weichheitsniveau.
Die Lotzusammensetzung,

dessen Beschichtungsdicke und
-zusammensetzung  beeinflussen  die
Qualitdt der Lotverbindung und die

Langlebigkeit des Solarmoduls.

Eine hohe Dehnung des Solar-Flachdrahts
ist wichtigg, um den Bruch der
Lotverbindungen zwischen der
Stromschiene und dem Flachdraht zur
Verbindung zu vermeiden, der durch

Demzufolge sind die Hersteller
gezwungen standig ihre Techniken
im Bereich Walzen, Glihen, Verzinnen
und Materialhandhabung zu
verbessern, um noch anspruchsvollere
Produktspezifikationen zu erfiillen.

Kritische Parameter: Dehngrenze

Der Warme-Ausdehnungskoeffizient des
Kupfers unterscheidet sich vom Warme-
Ausdehnungskoeffizient des  Siliziums.
Der Flachdraht zur Verbindung wird an
die Siliziumzelle bei Temperaturen um
200°C gelotet. Die Abkiihlung nach dem
Stringing verursacht eine Verkrimmung.

Das kdnnte zum Bruch der Siliziumkristalle
fuhren. Die Flachdrahte zur Verbindung
mit niedriger Dehngrenze reduzieren die
Beanspruchung auf den Siliziumzellen

nach dem Stringing und somit den
Schrottanteil.
Der Einsatz von immer diinneren

Solarzellen bestimmt die Nachfrage nach
Flachdraht mit einer noch niedrigeren
Dehngrenze (Rp0,2%). Vor nur wenigen
Jahren wurden Solarzellen mit einer Dicke
von 300 Mikron allgemein verwendet, die
die Beanspruchung von Flachdrahten mit
einer Dehngrenze von <120MPa aushalten
konnten. Heute sind 160-180 Mikron dicke
Zellen Ublich und daher ist der Einsatz von
Flachdrdhten mit einer Dehngrenze von
<70MPa-<80MPa normal.

Wahrscheinlich sich die
durchschnittliche Solarzellendicke
weiterhin reduzieren und somit werden
die Flachdraht-Hersteller weiterhin unter
Druck stehen, um die Dehngrenze auf
unter 65MPa zu reduzieren.

wird

Um die Dehngrenze von Solar-Flachdraht
zu reduzieren sollten die Hersteller

nachfolgende

beriicksichtigen:

« geeignetes
auswdhlen

« die richtigen Gliih- und Walztechniken
auswahlen

Verbesserungsbereiche

Kupfer-Einlaufmaterial

- eine prazise Handhabung
des Weichflachdrahts durch
das  Transportsystem  auf  der
Verzinnungslinie sichern

+ ein gutes Ablaufen und

Prazisionswickeln am Abwickler in der
Verzinnungslinie sichern

Die Hersteller von Solarmodulen, die
die Beanspruchung der Solarzellen nach
dem Stringing reduzieren mochten,
sollten deren Ablaufsystem am Stringer
untersuchen, um die Hartung des
Flachdrahts und die Entstehung der
Wolbung wahrend des Abwickelns zu
vermeiden. Einige Solarmodul-Hersteller
haben einen alternativen Aufbau des
Solarmoduls mit drei oder sogar vier
kleineren  Flachdrdhten je Solarzelle
(statt zwei) Ubernommen, die die
Beanspruchung der Solarzellen nach dem
Stringing weiterhin reduzieren.

Kritische Parameter: W6lbung

Eine geringe Wolbung ist wichtig, um
eine gerade Anordnung des Flachdrahts
zur Verbindung wahrend des Stringing

sichern zu konnen. Die Produktion
von Solarmodulen ist vollautomatisch
geworden, mit steigenden Stringing-
Geschwindigkeiten. Vollautomatische
Hochleistung-Stringer kénnen
Uberflissigen  Ausfallzeiten ausgesetzt

werden, wegen einer UbermédBigen
Wélbung des bearbeiteten Flachdrahts zur
Verbindung. Flachdraht mit ibermaBigen
Woélbung kann auch schwache
Lotverbindungen oder eine Erh6hung des
Schrottanteils am Stringer verursachen.

Dehnen/Spannen auftreten kdénnte
wegen Temperaturschwankungen

V¥ Bild 4: Produktionsschritte im traditionellen und im PlasmaPREPLATE-Verzinnungsverfahren fiir die Herstellung von
Solar-Flachdraht

wahrend des Solarmodulbetriebs.

Kontinuierliche tagliche, manchmal
extreme Temperaturfluktuationen
wahrend der Lebensdauer des
Solarmoduls, stellen Lotverbindungen
auf die  Probe wdhrend der
Lebensspanne des Solarmoduls, die
durchschnittlich 25 Jahren entspricht.
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Heute entspricht die in der Regel
verfolgte Zielwdlbung <5mm/m. Es
bestand eine Tendenz nach noch engeren
Wolbungsanforderungen, die detaillierte
Beurteilungen des Produktionsverfahrens
von Solar-Flachband sowie des Ablaufs
am Stringer wahrend der Herstellung von
Solarmodulen forderten.

Um die Wolbung zu reduzieren, miissen

die Hersteller von Solar-Flachband

nachfolgend beschriebenen Verbesser-
ungsbereich berlcksichtigen:

« Genauigkeit beim Aufwickeln der
Lagen auf dem Aufwickler, wofir
wiederum eine prazise Mechanik
und eine genaue Prozesssteuerung
erforderlich sind

«  GleichméBige Qualitat des Flachdrahts,
insbesondere eine niedrige Toleranz
der Dickenbeschichtung

«  Auswahl der geeigneten
Spulenabmessungen
Die Hersteller sind sich von den

Einschrdnkungen der so niedrig wie
moglichen Wélbung am Rand der Spule
bewusst, wo wahrend der Anordnung
der Flachdraht die Richtung &ndert.
Die so niedrig wie mdgliche Wolbung
an der Spule hdngt von der GréBe des

Flachdrahts ab und vom Durchmesser
der Spulentrommel. Jedoch kénnen die
Hersteller von Solarmodulen oder Stringer
selbst die moglichen Verbesserungen des
Ablaufsystems am Stringer priifen, um die
Anordnung des Flachdrahts vor dem L&ten
zu verbessern.

Eine Erhohung der Spulengréfle kann
auch zur Reduzierung der Wolbung
beitragen, die sich am Rand der Spule
bildet.

Herstellung von
Solar-Flachdraht:
PlasmaPREPLATE-
Verzinnung gegen
traditionelle Verzinnung

Das Verzinnen von Kupferdraht erfolgt
traditionell dadurch, dass der Draht durch
ein Bad geschmolzenen Zinn/L6tmaterials
lauft, gefolgt von Reinigung und Kiihlung
des vertikal beschichteten Drahts im
Kihlturm. Die zwischenmetallische
Verbindung kann nur erzielt werden,

wenn die Drahtoberfliche sauber und
richtig aktiviert ist. In der Regel wurde
die S&durereinigung oder das Beizen
eingesetzt, um die Drahtoberflache vor
der Oberflachenaktivierung zu reinigen,
was mit Fluxen erzielt wird.

Fluxen ist ein  schmutziges und
umweltbeeintrachtigendes Verfahren,
das auch fiir die Bediener schadlich sein
kdnnte.

Im Abbildung 4 werden die
Verfahrensschritte ~ der  traditionellen
Feuerverzinnung mit den
Verfahrensschritten der PlasmaPREPLATE-
Verzinnung verglichen.

Das PlasmaPREPLATE-Verfahren gliiht,
reinigt und aktiviert die Oberflache
des Kupfer-Flachdrahts bevor es ins
Zinnbad eintritt, um die Zinnhaftung
zu ermdglichen ohne das Fluxen zu
bendtigen.

Die fluxfreie Verzinnung beschleunigt
die Bildung der intermetallischen
Lage, die wiederum im Vergleich zur
Zinngeschwindigkeit des traditionellen
Verfahrens, in einer wesentlich hoheren
Zinngeschwindigkeit resultiert.

V¥ Tabelle 1: Typische Produktionsparameter fiir traditionelles Verzinnen gegeniiber PlasmaPREPLATE-Verzinnen in der Herstellung von Solar-Flachdraht

Traditionelle Verzinnung

PlasmaPREPLATE

Einlinien-Verzinnung bei Hochgeschwindigkeit,

Mehrlinien-Verzinnungsverfahren mit

Oberflachenvorbereitung mit Nasschemikalien Ferzneling darecianen Sl arkiene o

Fluxen

Verfahrenstyp

5-60m/min, abhangig von der
Flachdrahtweichheit

4-25, abhangig von der Qualitat,
Flachbandweichheit

Produktionsgeschwindigkeit 150m/min - superweicher Flachdraht

Anzahl an Linien/Leistung 1 - superweicher hochwertiger Flachdraht

Glihtyp Ofen/widerstandsfahig/Induktion (Offline) Plasma (Inline mit Verzinnung)
Trockene, chemikalienfreie
Plasmabehandlung

Niedrige Kosten und benutzerfreundlich

Oberflachenvorbereitung fiir
die Verzinnung

Saure, Spiilen, Fluxen vor der Verzinnung
Teuer und fiir den Bediener schadlich

Hoch - Arbeitskraft, Chemikalien, Energie

Produktionskosten Niedrig

Produktionskontinuitat Haufigerer Wechsel - 50kg Spulen Geringerer Wechsel - 500kg Spulen
Hoch - Nassverfahren, die schwer zu steuern sind
Bedienererfahrung und —fachwissen sind der

Schlssel

Niedrig

Schrottanteil Inline SPS-basierte Qualitatskontrolle

Lotabfall Hoch - Fluxverunreinigung im Zinnbad Unten - flux-freie Produktion
Eingeschrankte SPS mit
Handbuchunterstitzung — komplex

Mehrlinien Produktion/Schritt-auf-Schritt-Bezug

Voll-SPS gesteuerte Produktion — Inline

L O, SPS-Qualitatskontrolle und Alarmsystem

Kapitaleinsatz Niedrig Hoch

Stellflache der Produktionslinie Grof3 Kompak
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A Bild 5: PlasmaPREPLATE-Verzinnungslinie fiir die
Herstellung von Solar-Flachdraht

A Bild 6:
benutzerfreundlichen
PlasmaPREPLATE-Verzinnungslinie

MMS  mit einer  Touchscreen-,
Schnittstelle  an  der

Das  PlasmaPREPLATE-Verfahren
geregelt werden, um den Kupfer-
Flachdraht nach jeglicher geforderten
Weichheit zu glihen. Erzielt werden
kdnnen die Vollrekristallisation — mit
Dehngrenzen bis zu 50MPa und eine
geringe Korngrof3e. Das Inline-Glithen mit
Verzinnung reduziert die Handhabung des
weichen Materials.

kann

Eine geringere Beanspruchung und
mechanische  Verformung reduzieren
das Dehngrenzenpotential und die
Wolbungssteigerung am Abwickler
des  Walzwerks und  Ablauf  der
Verzinnungslinie.

Im Falle von superweichem Flachdraht
ist es wichtig den Bedarf einer prazisen

Handhabung und eines genauen
Aufwickeln zu erkennen.

Ein Prazisions-Transportsystem fur
die Handhabung von superweichem
Flachdraht kann eine aufwendige
Investition sein, die fur alle
Verzinnungslinien erforderlich ist.
Die schnellsten Verzinnungslinien
konnen  daher den  Kapitaleinsatz

in Transportsystemen je
Produktionsleistungseinheit reduzieren.

Bei den traditionellen Verzinnungslinien
sind Sdurereinigung, Spilen und Fluxen
vor dem Verzinnen erforderlich. Diese
Nassverfahren sind nicht nur in Bezug
auf die Umwelt bedenklich, sondern
auch fir den Bediener gefahrlich und
unangenehm.

Die Flux-Verunreinigung des
Zinnbades flihrt zu hohen Kosten fiir
den Lotmetall-Abfall. Der Einsatz von
Nassverfahren erhoht die Anzahl der
Produktionsparameter, die streng gepriift
werden missen.

Zur Herstellung teurer Prazisionsprodukte
mit engen Toleranzen, wie z. B. Flachband
zur Verbindung, ist eine enge Priifung der
Produktionsbedingungen erforderlich, um
Ubermafige Schrottanteile zu vermeiden.
Das kann oft nur schwer erzielt werden,
wenn Nassverfahren involviert sind.

www.read-eurowire.com

Die Unterschiede zwischen den
zwei  Verfahren  kénnen in  jene
aufgeteilt werden, die sich auf die
Produktionseffizienz und die Qualitat des

Endprodukts beziehen.
Trotz des hoheren Kapitaleinsatzes,
bietet das PlasmaPREPLATE-

Verzinnungsverfahren eine Reihe von
Vorteilen an, die sich in wesentlichen
langfristigen Einsparungen umsetzen:

« eine Produktionsgeschwindigkeit
bis zu 150m/min im Vergleich
zu 5 bis 60 m/min in einem
traditionellen  Verfahren  bedeutet
weniger Verzinnungslinien, geringe
Maschinenstellflichen und weniger
Personal

- Prozessstabilitat, erhohte
Produktionsbetriebszeiten und
seltener  Spulenwechsel  bedeuten
weniger Materialhandhabung und
weniger  Bedienereingriff in  der

PlasmaPREPLATE-Verzinnungslinie

- die Vorbereitung der trockenen
Oberfliche mit  Plasma  ersetzt
Sdurereinigung, Spllen, Trocknen,
Fluxen, Abfallentsorgung und
Wasseraufbereitung, die im
traditionellen  Verfahren eingesetzt
werden

«  Geringerer Zinnabfall
flux-freien Produktion

«  Schneller Wechsel zwischen
verschiedenen Produkten und
Spezifikationen

« Niedrigere Produktionskosten in Bezug
auf Energie, Personal, Kosten der
Chemikalien und deren Handhabung
sowie Wartung

« Inline Qualitatskontrolle im Plasma-
PREPLATE-Verzinnungsverfahren,
umgesetzt in einer gleichbleibenden
Produktqualitdt sowie weniger Schrott
und Riicksendungen

dank einer

Die Parameter der Schlisselproduktion
bei der traditionellen  Verzinnung
konnen mit den in der Tabelle
dargestellten Produktionsparametern der
PlasmaPREPLATE-Verzinnung  verglichen
werden. Neben der Produktionseffizienz
bietet das Plasmaverfahren, im Vergleich
zu traditionellen Verzinnungsverfahren,

auch  zahlreiche Vorteile fur die

Produktqualitat. Hoherwertige und

gleichbleibende Produktqualitat, die sich

widerspiegelt in:

«  Superweicher Draht mit Dehngrenze
bis zu 60 MPa an der Spule und
Dehnung tiber 30%

«  Glatte, gleichbleibende und
glénzende Beschichtung mit engerer
Dickentoleranz

« Eine  trockene, flux-freie und
chemikalienfreie Verzinnung, die die
Prozesssteuerung vereinfacht, was sich
in eine gleichmaBigen Produktqualitat
umsetzt

+ Inline-Messungssystem der
Laserbeschichtungsdicke, die fiir eine
Hochgeschwindigkeit-Plasmalinie
geeignetist

- Eine computergestitzte Inline-
Produktqualitatssteuerung mit Alarm-
und Oberflachenfehler-Datenbank
vereinfacht  die  Tatigkeiten  der
Qualitatskontrolle

- Eine Computergestiitzte Datenbank
der Produktionsrezepten ist ein
grundlegendes Tool fiir den Bediener
und Produktionsleiter und st ein
Management-Bestandteil des
Produktions-Know-how

Es ist die Stabilitdt des PlasmaPREPLATE-
Verfahrens, die  Bestdndigkeit der
Produktqualitat, die niedrigen
Betriebskosten sowie die niedrigen
Schrottanteile  und  Zinnabfall, die
das Vertrauen von vielen Herstellern
von Solar-Flachdraht seit dem Jahr
2007 gewonnen haben, als das
PlasmaPREPLATE-Verzinnungsverfahren
zum ersten Mal in die Solar-Flachband-
Produktion eingefiihrt wurde. |

Plasmait GmbH
PhilipsstraBe 27/C3, 8403
Lebring

Osterreich
Tel: +43 3182 52 4751
Email: info@plasmait.com
Website: www.plasmait.com
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HOBOCTU PbiHKa

HoBbIN CTAHOK ANA HAMOTKM

Ha KaTyLUKY

«Ridgway Machines» 3anycTmnm
NPOU3BOACTBO  HOBOMO  YJNyULEHHOro
CTaHKa ANA HaMOTKW Ha Y3KYK KaTyLKy
C YHWKaNIbHON MHOFOOCHOW CUCTEMOM
KOHTPONA ABUXEHNA NEHTOOOMOTUMKA.

B coyeTaHun @ NOSTHOCTbIO
NPOorpamMmmnpyembimM U MHTENNIEKTYaNbHbIM
CEHCOPHbIM  3KpaHoM  HMI-nHTepdeiic,
KOTOpPbIV YNPOLLaeT HaMOTKY Npu NobbIx
KOHOUrypaumax Yy3KUX KaTywek, 3TO
obecrneunBaeT JOCTUKEHME BbiCOYalLIero
YPOBHA KauecTBa 1 MPOV3BOANTENIbHOCTU.

OuzaiiH  pelwaeT  pacnpoCTPaHEHHYHO
npo6nemy, Korga TPaANLMOHHbIE CTaHKM
AN HAaMOTKM  MMEIOT  OrPaHUYeHHbIN
JOCTYN K 06€MM CTOPOHaM KaTyLUKW.

C uenblo ynpoLyeHNa YCTaHOBKM KaTyLLK/
npeaycmoTpeH aBTOMaTNYeCKNI

A Nosbie ycoBepLueHCTBOBaHHbIE YCTPOVICTBA HAMOTKU /1A y3KuUX Katylek oT «Ridgway»

CKOPOCTb W PEeryinmpoBKa HaTsKeHWs.
ABTOMaTUYeCKOE peBepcrpoBaHME Ha
KOHLle Kakgon mnomnocbl obecneunsaet
HernpepbIBHbIE, MHOTOYMC/IEHHbIE CJlOU,

Ona npowussogutenen y3konpodunbHbIX
KaTyLlek, TaKux Kak cTaTopbl
reHepaTopa, KauyecTBO HaMOTKM U
Npou3BOAUTENbHOCTL  OyayT [OBeAeHbl

NnepeBOpPOT KaTyLKM U NOAGOP BbICOTHI,
6narofapsa KOTOPOMY HET HEO6XOAMMOCTH

CHMMaTb WM nepemewiaTb  KaTyLlKy
ONA  OBYCTOPOHHE  HaMOTKM,  4TO
ynyJwaetr 3¢deKkTMBHOCTL npouecca n 200 Kr.
NPOV3BOAUTENIbHOCTb.
YcTporictBo

YCTPOMCTBO HAMOTKU ABNAETCANONHOCTbIO
nporpaMmmmpyemMbim, K npumepy,
MOXHO YCTaHOBUTb KOJIMYECTBO CJI0€B,
HeoOXOAUMbIX ANA  KaXZOW CTOPOHDI
KaTyLWKKW, Yron HaMOTKKW, JIMHENHYo

BCe€ LWNPUHbI

YTO He BJINAET Ha BpeMA NPOoCTOoA CTaHKa.

OnuHbl Katywek mexgy 700 mm 1 3 000
MM MOTYT GbITb 06ecrneyeHbl Ana Beca Ao

HaMOTKM
20 mm nnm 25 mMm ¢
BO3MOHbIM Yr/IOM OT 5 MM A0 28 MM 1
dYHKLMOHUPOBaHNEM
BpalleHna [0 60 O6GOPOTOB B MUHYTY.
Perynuposka HaTaxeHuna mexay 20 1 50 H.

0O MaKCMMyMma. YCTPOWCTBO HaMOTKM
TaKXe NCMoNb3yeT yAaneHHY MaLUVHHY0
ANArHOCTVKY, CrneuuanbHyl MOAAepPKKY
nosnb30BaTeNiel yCTPONCTB MO BCEMY MUPY.
370 obecneunBaeT ¢GYHKLMOHMPOBaHME
YCTPONCTBA HAMOTKK, KOTOPYK MOXHO
6bICTPO ONTUMM3NPOBATL AJ1A Pa3SINYHbIX
ycnoBuii GyHKLMOHNPOBAHUA.

nprviHUMaeT

npu ckopoctn  «Ridgway Machines» -
Benuko6putaHus

Be6canT: www.ridgwayeng.com

«Eurocable Group» Bbibpana «InnoVites» gns npefocTaBneHns
KOMMMEKCHOro 6GU3HeC pelleHWs, BK/OYas OTpac/ieBoe
nporpammHoe obecneuveHne Microsoft Dynamics AX nu
nporpaMmmHoe obecrneyeHne Aisa MPOEKTUPOBAHMA Kabens
CableBuilder. «Eurocable» - 3T0 monopasa MexpyHapopHas
rpynna, ocHoBaHHaa B 2001. Yucno ee COTPYAHMKOB
coctaBndAeT 200 yenosek, N OHa 3aHMMaETCA MPOM3BOLACTBOM
3/1eKTPUYECKOI NPOBOJSIOKM 1 Kabens B COOTBETCTBUM CO BCEMU
€BPONENCKUMIN N PernoHanbHbIMK CTaHZapTamu. [1Ba 3aBofa
pPacnonoXeHbl Ha OecrnowWNVHHON TeppuTopun MaHKoMup
(3arpeb). Ewe oanH coBpeMeHHbI 3aBOA MO MPOU3BOACTBY
6bIn1 nocTpoeH B MakoBne, Hepaneko ot 3arpeba. Momumo
npounsBogcTBa Kabensa, «Eurocable» npoussBognTt Takxe
COOCTBEHHbIE MONMBUHUAXIOPUAHbBIE TPaHylbl U MefHyo
NPOBOJIOKY.

PykoBopactBo «Eurocable» nnaHupyeT n panee yeenuumBaTb
KOMMaHW Mpy  MOMOWM MOAEPHM3aUUN NpPoLeccoB U
JanbHenwero  ynyyweHus  OOC/YXMBaHUA  KIVEHTOB.
BHegpeHue coBpemeHHoro IT pelweHna ABNAeTCA KNOYeBOMN
YyacTblo CTpaTerum.

npeAOCTaBﬂﬂﬂ KOMMJ1IeKCHOe pelueHne

lfocnognH Tomucnas PeH, pupekTop nNo MNpPOW3BOACTBY
3aaBun: «KomnnekcHoe peweHne InnoVites, OcCHOBaHHOe
Ha TexHonorum Microsoft Dynamics AX no3sonsaeT [ocTuub
HOBbIX YpOBHelN 3$PeKTUBHOCTM 1 NPO3PAaYHOCTU onepaLunii.
KpeaTuBHoe pelueHve co3faHO crieynanbHO AnA KabenbHow
NPOMBILIEHHOCT W MPEBOCXOAHO MNOAXOAUT ANA  Halmx
npouegyp. OnbIT «InnoVites» nomoraeTr nepeHATb Ayyluen
OMbIT NPOMBbILLIEHHOCTA MO WCMONb30BaAHNIO MPOrPaMMHOrO
obecrieyeHus.

AnbbepT lpooTxenne, reHepanbHbli AupekTop «InnoVites»,
yTBepxzaeT: «Mbl pagbl pabotatb ¢ «Eurocable» B kauecte
Hallero 3aka3umka. JTO Monojad W aKTMBHaA KOMaHAa,
rotoBas  MoNyuYnTb  MpevmyllecTBa  TeXHonorMm  Ana
YCOBEPLUEHCTBOBAHUA CBOEro 6Ou3Heca. DTO MpeKpacHblIil
LIAHC MOBbLICUTb CBOK KOMMETEHUMIO B MPOMbILLIIEHHOCTU
ANA NOAAEPXKKN HALMUX KANEHTOB Ha MyTW K MOCTOAHHOMY
YRyyLLEHUNION.

«InnoVites» - Hugepnangbi
Be6canT: www.innovites.com
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HOBOCTI PbIHKA

«lQ Reels».

«Inosym» - HoBas 3enangusa

«Qunye Reels» - Kutan

OcHoBaHue «lQ Reels» — 370 rnaBHasa Bexa AnAa «Inosym» u «Qunye», KoTopas
obecneyunt CyLecTBYIOWMM N HOBbIM 3aKa3uMKaM NMPOAYKLMIO BbICOKOTO KauecTsa 1
cepsuc bnarogapA BceobbemtoLe BCEMMPHOW CeTV MPOAaX 1 3aBOfJ0B MUPOBOTO
Knacca no nponssogcTey 6osnee 40,000m2

KauecTBo 1 cepBuc «Inosym» B coueTaHnu C LieHOBOW 6a30i 1 NPON3BOACTBEHHbIMY
nomeuleHmamn «Qunye» nossonAat «IQ Reels» npepnaratb 6apabaHbl, 606VHbI 1
KaTyLUKY, KOTOpble OTBEYalT TPE6OoBaHMAM JI0ObIX PbIHKOB MO KauecTBy U LieHe.

«IQ Reels» npuHMMalOT 3anpocbl Yepes MEeCTHOro areHTa «Inosym», KOTOPOro MOXHO
HalTK Ha BebcalTe «Inosym» www.inosym.com uam HanpAaMyio Ha OfHOM U3 CaliToB
www.inosym.com unn www.qunyeglobe.com

Be6caiiT: www.inosym.com

Be6canT: www.qunyeglobe.com

Katywku-nogpyxkum «lnosym» n «Qunye»

«Inosym Reels» n «Qunye Reels» o6pa3oBanu cOBMeCTHOe NpeanpuATAe — KOMMNaHIo

A [upextopa «IQ Reels» cnesa: rocnoguH YeH
XykuHr, rocrioguH [paHT Jlatumep, rocnoguH
bo6 Koy, rocrioguH @umun Axr, myucc BaHr
KsukcaHr

OcTpoBHbIe coenHeHnA

«Alcatel-Lucent» n «Telkom Indonesia»
OOMXHbl pa3paboTatb 3,000km ceTeByto
UHOPACTPYKTYpPY ana coefuHeHns
octpoBoB Cynasecn, Manyky wun [lanya
WNHpoHe3mnckon  rpynmnbl  OCTPOBOB,
OTKpbIBaA BO3MOXHOCT/ MO MOBbILIEHNIO
KOHKYPEHTOCNOCOBHOCT  pervoHa B
SKOHOMUYECKOM 1 COLManbHOM Pa3BUTUN.
Cnctema, crnocobHas  nopAepXuBaTb
ckopocTb MHbopmauum 1000 B cekyHay,
6yneT nepefasatb Ao 16T6UT B CeKyHAY.

Cucrtema ABnAeTCA YyacTbio
cynepmaructpanu HycaHtapa «Telkom
Indonesia» -  KOHTMHEHTaNbHON  ”
wenbdoBo  MHOPACTPYKTYpPbl  Yepes
rpynny  OCTPOBOB AN pelleHus
npob6seMbl MO  yBENVMYEHWIO YPOBHA

NPOHWKHOBEHUA MOOWIBbHOWM CBA3N 1
yBENMYeHUs UWHTepHeT-TpadurKka. Apred
fixya, reHepanbHbli gupektop «Telkom
Indonesia»  3asBun: «[aHHaa HoBasA
nopBofHas KabenbHas cucTemMa BHeceT
3HauWTeNbHBIN  BKNag B NPUMeHeHue
Hawemn cynepmaructpanu HycaHTapa,
KoTopas Crnoco6CTBYET  MPEOLOSIEHNIO
undposoro bapbepa v npeanaraeT Noasam
WMPOKNIA  CNEKTP  KOMMYHMKaLMOHHbIX
OnuunIn 1 ycnyr»

Oununne [JiOMOHT, Npe3nAeHT NOABOAHBIX
cetenn «Alcatel-Lucent» 3aasun: Paclumpsan
BO3MOXHOCTU CETEBOrO B3aMMOAENCTBUA
N yBenMuMBaA CMNocobHOCTb nepefayn
[aHHbIX, KOTOpble elle He [OCTaTOYHO
pa3BuTbl M ABNAIOTCA  ANA  BCeX
KPWTWUYECKN BaXKHbIMU C LieSiblo pa3BuUTUA
LIMPOKOMONIOCHOro pocTtyna. Mbl pagbl
nogaepxatb  «Telkom Indonesia» B

www.read-eurowire.com

paclMpeHnn UHTepHeT coefuHeHuA [O
yAaNeHHbIX TeppUTOPUN 1N NpeofoneHna
CTPYKTYPHbBIX "
orpaHunyeHuni,

LLIVIpOKOMaCLIJTa6HOE NPOHNKHOBEHME.

«Alcatel-Lucent» - ®paHuusa
Be6canT: www.alcatel-lucent.com

reorpaduryeckmx
KOTOpble OrpaHnyMBaioT

«Nexans» nepexoaut Ha Dow

B HoBenwen npogykummn «Nexans» Energex® Extra mcnonb3yetca 3amegnsioLas
cwntaa nonuatuneHosaa (TR-XLPE) w3onauua tuna Dow Endurance™ HFDC-
4202. TpenmyuwectBamu Energex Extra ¢ npumeHeHnem Dow Endurance HFDC-
4202 cunTaloTCA yNyylleHHOe COMNpOTMBIIEHWE POCTY BOLHOrO paspyLlleHus,
6onee BbICOKas COXpaHseMas MPOYHOCTb AWINEKTpUKa nocse 360-gHEeBHOro
YCKOPEHHOro UCMbITaHNA Ha BOAHOE paspylleHue, NPOBEAEeHHOro accouunauunen
WHXEHepOB  M30MMPOBaHHbIX Kabeneil. «Hawwmm 3aka3umkam  Tpebyetca
HafleXXHOCTb, CTabWMABbHOCTL W ONTMMM3aUMA LeH pAana Kabenel cpepHero
HanpsxeHus. Mepexon «Nexans» Ha Dow Endurance HFDC-4202 B panbHeliwem
YAYULINT NPOV3BOAUTENIBHOCTb HALWMX Kabenel cpefHero HanpsKeHus», 3asBui
Pk BackoTTo, BuUe-Mpe3nfeHT Mo npofaxaM U MapKeTuHry, AMepuKaHCKue
3HepreTMyeckme NHOPaCTPYKTYpbI.

«Nexans» nonyunn ceptudukat KaHapackonm accoumauuy CTaHLApTOB CTaHAApT
C68.5 (3KpaHMpPOBaHHbI Kabenb 1 Kabenb ¢ KOHLEHTPUYECKOIN HYNeBOI XUNon Ana
MPOMBILLNIEHHBIX CUCTEM pacnpepeneHuns), 1 CrocobHbl MPYMEHATb MapPKUPOBKY
KaHapackow accoumaumy CTaHAapToB ANA NPoAyKLUMKW, MPON3BeAEHHON C n3onaumen
™ina Dow Endurance HFDC-4202. «Nexans» — 3TO nepBble MNpou3BOAWTENM B
CeBepHoil AMepuike, KOTOpble MONHOCTbIO Mepewny Ha wusonAaumio Tvna Dow
Endurance HFDC-4202 gna cBoux kabenei Energex Extra, n mbl c HeTepneHvem xgem
3arycka JaHHOI HOBOW NpoayKUun», yTBepKaaeT Kum SHH MUHK — 613Hec npe3naeHT
«Dow Elastomers», anekTprka 1 TeneKOMMyHUKauuu. «Halie COTPYyAHUYECTBO
rofyYepKMBaeT HawK 06A3aTenbCTBa, MPUHATbIE A HEMpepbIBHOW WHHOBaLMU
Halliero BHyTpeHHero oobeanHeHnA Dow ¢ Lienbio NOBbILIEHNA HAAEKHOCTY PELLEHWI
no pacnpegeneHunto sHeprum». OxungaeTca Takke, uto Energex Extra ¢ nsonaumven
Tna Dow Endurance HFDC-4202 6ypeT npefnaratb ynydlleHHble XapaKTepucTKu
3KCTPY3UKM 1 06PaboTKU 1 YyULLIEHHOE CHATUE SKPaHa.

«Nexans» - @paHuusa Be6cant: www.nexans.com
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TexHn4yeckKkas ctaTtbf

doToaneKTpnueckan neHra:
0630p TEXHNUYECKNX XapaKTepUCTUK
n3penna n CpaBHeHNe
NPON3BOACTBEHHbIX NPOLIeCCOB

Wropb Porenu, Metep Linrep n Mprmo3 Anzenst, «Plasmait GmbH», lle6puHr, ABcTpusa

AHHOTaAYNA

(QoTosnekTpuyeckas
HeoTbemsemMas yacTb noboin
CTaHOApPTHOM  CONHeYyHoOW  GaTapew,
KoTopasa MCnonb3yeTca ANiA B3aUMOCBA3N
dboToanemeHTOB " obecneyeHuns
coefMHEeHUA C COeMHUTENIbHOWN KOPOOKOIA.
(DoTo3neKTpUYECKan neHTa npefctaBnaeT
COOOI MeAHYIO NY>KEHYIO JIEHTY LUMPUHON
ot 1 4o 6 Mm 1 TonwWwmHom ot 0,08 o 0,5 Mm
1 npunoem TonwmHoun ot 10 4o 30 MUKPOH.
KauecTBO $OTOIMEKTPUUECKO NIEHTDI 1 ee
npvnanka kK ¢oToanemeHTam BaxHa AnA
obecneyeHys MOLWHOCTY 1 JOJITOBEYHOCTU
GaTapen.

neHTa - 3TO

B OaHHON cTatbe nogpo6Ho
paccmaTpuBaeTcs pblHOYHAA AUHAMKKa
nponsBoACTBa boToaneKkTpuyeckom
JIEHTbl,  OMMUCbIBATCA  TeXHUYeckKme
XapaKTepucTuKun npogykuum
boTO3NEeKTpMYECKOW NeHTbl, KOTopble
06blYHO  ABAAKTCA  0b6A3aTeNbHbIMU
ana npowvssoauteneinn 6Gatapein. OHM
BKJIOYAIOT TaKue XapaKTepUCTUKK, Kak
COCTaB MaTepuana, pasmepHbln pAag,
NPAMOSIMHENHOCTb, TONWMUHA NpPUNaNKK,
MeXaHMYecKne xapakTepucTuKkm 1 fpyrue.

TpagMUMOHHDBIN Npouecc HanavBaHuUA
CPaBHMBAETCA C HOBbIM He COAepalinm
XUMNKATOB  MAa3MOCTUMYTIMPOBAHHbBIM
npoueccoM  HamauBaHuA,  KOTOPbIN
6bl1 MPUHAT Ha 3anage u Bce Gonblue
pacnpocTtpaHAetca B Asun. [lBa
NPON3BOACTBEHHbIX npouecca
CPaBHMBAIOTCA C TOUKM 3PEHNA NPOAYKLNN,
NpOn3BOANTENbHOCTH, MOLHOCTH,
TEXHONIOrNYeCcKkoro  ynpasneHusA "
BO3[ENCTBMA Ha OKPY>KaloLLyto Cpeay.

doToaneKkTpnyeckKas
NeHTa

(DOTOBJ'IEKTpI/I‘-IECKaﬂ NeHTa - 3TO J'Iy)KEHbIIZ
ropaynm cnocobom Me[HbIN NPOBOAHUK,
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A PIIICyHOK 1: CoequHuTeIbHaA 1eHTa, npon3BefeHHaA Ha JINHUW 171a3MEHHOIO JIYXKEHUA Y HamOoTaHa Ha
KaTyLlWKy Kak KOHe4YHasA npogyKyvA, rotosasd 4714 yK/iagkm

ncnonb3yembli B poToranbBaHMYeCKUx
COnHeyHbix 6aTapesnx. CywiecTByeT Ba B1aa
boTO3NeKTPrYECKOn neHTbl: Mex6104HbIN
Kabenb Mnn neHTa AnAa npucoeanHeHus
BbIBOJOB U (OTOINEKTpMYecKasa LWuHa,
NSl BCEro HeobxoAaum Obln CTaHAAPTHbIN
KPEMHWEBBIN COMHEYHbIN 3nemeHT. [nAa
TOHKMX TJIEHOYHbIX MaHenen o6blYHO
TpebyeTcA TONIbKO 3eKTpryecKas LWnHa.

CoepnHUTENbHAA JleHTa HanauBaeTcs
HENnoCpeACTBEHHO Ha  KPEeMHUEBbIN
KpWCTann ans coeagnuHeHna GoTos/1eMeHTOB
B NaHenuW  COfIHeYHol  GaTtapew.
CoeavHnTENbHAs  fieHTa  NpoBoOAUT
TOK, TMpPOV3BOAUMBIA B  COJIHEYHOM
dboToanemeHTe K HOTOINEKTPUYECKON
wuHe. OoTodNEKTPUYECKAA LWMHA — 3TO
NYXEHbIA ropsAYMM CNOCOBOM MPOBOAHMK,
YCTaHOBJIEHHbIV MO MepUMETPY MNaHenu

coniHeyHo 6aTtapen. OoToaNEKTPUYECKan
LMHa CBA3bIBAET MeXONIouHble Kabenu c
pacnpenennTenbHoOn KOpooKoA.

PblHOYHaA guHaMMKa
doToaneKkTpnyeckomn
NeHTbI

MpounsBoacTso boToaNEKTpUYECKON
NeHThl ABnAeTCA pacTywen,
OVHAaMUYHOW 1 HEOTbeMIEMOI YacCTblo
HOTOINEKTPUYECKOW MPOMbILLIIEHHOCTU.
CywecTtByeT MHOTO pasfnyHbIX
TUNOB MaHenen cosiHeyHOW 6GaTapeu

n  GOTO3NEeMEHTOB, AN KOTOPbIX
Heo6xoAnMbI pasnuuHble UMbl
doToanekTpryecko neHTbl. [laHenm
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TexHn4yeckKkas crtaTtbs

COMHEYHOIN 6GaTapen U MPOEKTNPOBaHKE
$OTO3N1EMEHTOB MOCTOAHHO MEHAETCA Mo
npuumnHe 6bICTPOro BHeAPEHUA MHHOBALWIA
B GOTOINEKTPNYECKYIO MPOMBILLIIIEHHOCTb.
3TO NPMBOAWT K NMOCTOSHHO MEHALWUMCS
TEXHUYECKUM XapakTepucTukam
boToaNnEKTPUYECKON NeHTbI. MocTaBLMKM
GOTOINEKTPUYECKON  NEHTbl  TaKXe
HaxodATCA MO MOCTOAHHbIM [aBNEHUEM
LIeH, YTO ABNAETCA Pe3ynbTaToM OblCTPOro
nafleHnss UeH Ha TMaHennm CONHEeYHbIX
GaTapei.

DoToaneKkTpryeckasa JNieHTa ABnAeTCA
OCHOBHbIM  KOMMOHEHTOM  MaHenun
COfHeYHOW 6aTapen 1 BaxKHbIM haKTopom
ana obecneyeHuss ee MOLHOCTA W
[OrOBEYHOCTN.

BbicokaA MOLWHOCTb ¥ [ONTOBEYHOCTb
naHenen CONMHeYHON 6GaTapen MoOXeT
[OCTUraTbCA TONIbKO 3a CYeT XOpoLlero
KayectBa (OTO3NEKTPUUYECKOWN JEHTHI,
KOTOpas NpaBw/bHO YCTaHOBJIEHa B NMaHesb
conHeyHow GaTapen. Xopoliee KayecTBO
boTOaNeKTpNYeCKon  NeHTbl  MOXKeT
TaKkXKe YNy4ylnTb MOLYHOCTb U COKPaTUTb
COOTBETCTBYIOLMIA MPOLIEHT 6paKa.

Ona obecnevyeHuns BbICOKOW
NPOn3BOANTENIBHOCTHU npouecca
HaTAXeHWA [OSKHa  MCNONb30BaTbCA
JIeHTa XOpollero KayecTBa, NpAMasa wu

Haanexalym o6pa3om HanasHHas.

TouHaa npoknagka ¢GOTOINEKTPUUECKON
JIEHTbl TaKXe [o/mKkHa 6biTb obecneveHa
B Mpouecce HaTAKeHWsa, NofcoenviHeHus
BbIBOAOB. Xopoluwee KauecTBO
COEAVHNTENIbHON JIeHTbl HernpemMeHHO
CHU3UT  noTepwu NPOBOAHMKA "
npoueHT ©6Opaka. [OnAa COBpPeMEHHbIX
BbICOKOCKOPOCTHbIX NPOBOAHNKOB
TpebytoTca  ewe Gonee  XKecTkue
TEXHNYECKME XapaKTEPUCTUKU IEHTbI.

Tpw KntoueBbIX TEHAEHLMUN B TEXHUYECKUX
XapakTepucTrkax $oToanekTpuyeckom
JIEHTbI BKJIOYAIOT:

« Ewe 6onee ecTKWii AOMYyCK Ha
TOMNLWMHY HanavBaHWA Y NPAMOTY NIEHTbI
OODBACHAIOTCS  HOBbIM  MOKONEHNEM
MOSIHOCTbIO ~ aBTOMATM3MPOBAHHbBIX
BbICOKONMPOMW3BOAUTENbHbIX
NPOBOAHVKOB

- bonee Hum3kama ycToMmumBOCTb K
fedopmMaumm neHTbl (MHTEHCUBHOCTb
BOCCTaHOBNIeHUss 0,2%) Heobxoaumbl
OnA  BO3pacTallero  KonuyecTsa
¢dboTo3nemMeHTOB

+ B KOHbuUrypaumm HOBbIX NaHenen
NCMNONb3yTCA TPU COeAMHUTENbHbIE
NEeHTbl Ha Kaxaylo AYeinky BMeCTo ABYyX,
YTO OTPAXKEHO B pacTyLLeil NoTpebHOCTH
ans  6onee Heb6onbwux (6onee
Y3KMUX W TONCTbIX) NIeHT. 37O, B CBOIO
ouepeab, NPUBOAUT K YBENUYEHUIO
NPOW3BOAUTENBHOCTM MPELU3NOHHbIX
ANHUIA  NyXeHna Ana  Hebonblimx
COeAVNHUTENbHbIX NEHT

www.read-eurowire.com

Cneundukaymn

n Tpe6oBaHunA
$poToaneKkTpnueckon
NeHTbI

[MpOBOAHUK WA OCHOBHOWM MaTepuan
B doToaNneKTpUyecKomn NneHTe -
3TO  BbICOKOYMCTAaAa Mefdb  BbICOKOW
nposogmMmoct. Meab, ucnonb3yemasa B
$OTOIMNEKTPUYECKMX NIEHTAX, OObIYHO Mefb
Tuna ETP, DIP nnn 6eckucnopopHas mefb
(OFC: CD-110, CD-101, CD-102). MepnHas
NPOBOJIOKA pacKaTbiBaeTcA BafbLaMu Ana
NPOn3BOACTBA MeAHOW NeHTbl, KoTopas
BMNOCNEeACTBUM MOKPbIBAaeTCA 0JlIoBOM/
HanamBaeTCcA Ha JNUHUIO NyXeHuA AnAa
nNpoun3BoACTBa POTOINEKTPUYECKON IEHTDI.
HekoTopble npousBoanTeny MCNONb3yT
aNnbTEePHATMBHbLIA Npouecc MNPOAOSbHON
pe3Kkn mMefHOW NeHTbl ANA U3roTOBEeHWA
Me[HbIX JIEHT, KOTOpPble OObIYHO HU3KOrO
KayecTBa.

[lnanasoH pa3mepoB NIEHT U3 YNCTON Meaun
(BxOAHOW MaTepuan Ana AVHWUK NyKeHU:A)
cnegyowmin:

LWnpuHa POTOINEKTPUYECKON  LUWHBI:
[3MM-6MM] X TonLMHA [0,2MM-0,5MMm]
CoegnHuTenbHaa neHTa: wWupuHa [TMm-
3 Mm] X TonwmHa [0.08mMm-0.2mMMm]

lMpepenbl  ponycka MegHOW  JIEHTbI
BapbupyeTca cpean npovssogutenen. OHu
3aBUCAT B OCHOBHOM OT TUMa NPUMEHAEMbIX
BasibLieB, KayecTBa UCXOQHOro matepuana
1N Hoy-xay npowssoputens. CtaHOapTHble
npegenbl  gonycka € XOpowumu
XapaKTepucTukamu NpokaTku cregyoLme:
« Jlonyck no wwupuHe: £8 MUKPOH-+15
MUKPOH
« [onyck no TonwmHe: £8 MUKPOH-=13
MUKPOH

MexaHuueckne XapaKTepucTukm

boToaneKTpMYeCKo JNIeHTbl, KOoTopble

06bl4HO TpebyloTcA nNpon3BOANTENAMM

naHenen:

+ [MpoyHOCTb Ha pa3pbiB UM PaCTAKEHNE:
<250 MMa

«  YonunHeHwue: >20%

« YTtonweHne: <0.5% [5mMM Ha obpasey
nnvHonm Tm]

+ YctonumsocTb K gedopmaumu (Rp0,2%)

+ KectkocTb/nony »ectkocTtb >120 Mrla

+  Markoctb <80 MlMa

+  CBepxmArkocTb <65 Mrla

MpamoTa
Takxe

boTOINEKTPUYECKOW  NIEHTDI,
M3BECTHAA Kak YToJsleHue,

A PucyHOK 2: [larHernb conHeyHowi 6atapeu ¢
COEAUHUTENbHBIMU IEHTaMU, HANasHHbIMU Ha
AYEViKN 1 LMHA BOKPYT NepUMETPa naHem

n3mepsAeTca B MUIAMMETPaxX OT MPAMON
NUHMM Ha obpasel NeHTbl AJVHOW OAUH
MeTp. MakcMmarsnbHbIN YPOBEHb YTONLLEHWS
onpepenaeTcA MPoLEecCoOM HaTAXeHuA W
006bIYHO HAXOAMTCS B ivana3oHe oT <8 Mm/
MeTp <u 5 MMm/MeTp.

CyuwecTByoT pasnunyHble TUMbI

COCTaBa HamnaviBaHuA, MprYMeHsemMble B

doToanekTpryeckon neHte. OHM 3aBUCAT

OT TEXHWKU HaTsKeHWUs/HananBaHus,

npumMeHsemom npov3BoanTenamm

naHenen COrnacHO MeCTHbIM CTaHAapTam

6e30MacHOCTM U TUTMeHbl Tpyda B

npounsBoacTBe naHenen. O6bIYHO COCTaB

HamnavBaHWA CnepyoLunii:

- beccBuHLOBOEe HanavBaHue: Sn 100

+ HanauBaHve, copepxallee CcBUHeL:
SnPb 60/40

- HanauBaHue, copepxallee cepebpo:
SnAg 96.5/3.5; SnAgCu 96.5/3.0/0.5

+ HanavBaHwve, copepxallee CBMHeL K
cepebpo: SnPbAg 62/36/2

+ HwuskoTemnepaTypHoe HanauBaHue:
BiSn 57/43; BiSnAg 57.7/42/0.3

TonwmHa cnoa HanamBaHWA HaXOAQUTCA B
AnanasoHe oT 10 MukpoH fo 40 MUKPOH,
¢ pgonyckom *10% and +30%. Camas
pacnpocTpaHeHHaa  ToAWMHa  cnoA
HanamBaHuA — 20 MUKPOH *+4 MUKPOH.

CywecTtByer 3 cnocoba

TOJILLVMHDBI C/I0A HanavBaHWA:

+ PeHTreH: fononHuTeNbHOE N3MepeHue,
ncnonb3yemoe [ OLHOCTOPOHHEro
N3MepPEeHMA TONLLVHDI

+ PyuyHOI MUKpOMETpP: AOMONHUTENbHOE
M3MepeHue,  nCnonb3yemoe  AnA
n3MepeHnsa obLiein TOMWKWHbI [BYX
CTOPOH NOKPbITUA

n3mepeHus

V¥V PucyHok 3: [Tonepeyrbivi npogusb CTaHZapTHOV MEGHOV JIEHTOU, JTYXEHOV FopAYUM CTocobom
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A PIIICyHOK 4: S1anbi pon3BoAaCTBa B Tpa,qML[MOHHOl;I U 171a3MEHHOVI TEXHOIOTUAX Tpu nNpon3BoaCcTBe

POTOIIEKTPUYECKOV SIEHTbI

«  Jlasep: BCTPOEHHOE M3MepeHIie, KoTopoe
MOMET MPUMEHATLCA HA JIMHUV JTY>KEHS
M WCronb3yemoe i1 M3MepeHus Ha
JIMHUW NYXKEHUA 1 NpYMeHsemoe ans
nsmepeHus obuei TOMWWHbI ABYX
CTOPOH MOKPBITUA MPU MPON3BOACTBE
bOTOINEKTPUUECKON NEHTDI

QoTosneKkTpruyeckaa  neHTa  Takxe
npoBepAeTcA BM3yaJlbHO WM  Noj
MUKPOCKOMNOM ana onpepeneHus
KauecTBa MOKPbITAA, KOTOpoe  He

JO/MKHO coflepKaTb [epeKToB TaKuX,

Kak: nATHa, OO6MOMKMK, HEepPOBHOCTH,

BMATUHbI,  HEMPOKPaWeHHOCTb,  He

M3o0nMpoBaHHasnA Melb, KoTopas

BMAHa W3 HamnavBaemoro noKpbITUs,

MasieHbKne OTBepCTMA W Apyrue BUAb

MeXaHn4yecknx pedpektoB. BonbWMHCTBO

BbllleyKa3aHHbIX TeXHMUYeCcKnx

TpeboBaHMI 1 COOTBETCTBYOLLME CNOCOObI

N3MepeHus onpegeneHbl B CTaHAapTax ana

$OTOINEKTPUUECKON NEHTBI, KOTOPbIe Obln

BBefieHbl B aBrycte 2011. OHM 4OCTYMHbI Ha

calTe Www.semi.org 1 BKIOYaloT:

- SEMI PV18-0811: PykoBoacTBO pAnA
cneyndurkaumm  GoTosaNeKTpUYECKomn
COeAVHUTENIbHOW NIEHTbI

«  SEMIPV19-0811: PykoBoacTBO NO MCMbl-
TaHUAM XapaKTepuUcTUK GOTO3NeKTPU-
YeCcKol CoefVHUTENbHON NIEHTbI

foToBaA npoAaykuma ¢$oTo3neKTprUYeCcKon
NeHTbl YNaKoBbIBAETCA Ha KaTyLIKN/606MHbI
unn  guckn. Camble pacnpocTpaHeHHble
KaTywku, ncnonb3yemble ana
doToanekTpuueckom neHTol — 310 DIN K125,
K160, K200 n K250 n B A3nn Takxke P4 n P10.

Kputnueckne
napamMmeTpbl KauecTBa
doToaneKkTpnueckom
NeHTbI

TexHuyeckue
boToanekTpuueckon

BblweyKa3aHHble
XapaKkTepucTnkm

72 HOAGPL 2013 T.

NEHTbl BaXXHbl camu Mo cebe. Tn meau
1 ee YynucToTa onpegensaeT NPOBOAUMOCTb
Matepmana n MaKCMMasnbHbI YpPOBEHb
MAFKOCTW, KOTOPbIi MOXHO A0CTMYb ANA
neHTbl. CocTaB HamnauBaHWUsA, TONLWMWHA €ro
CTOA W BAMAHME COCTaBa CJioA CManku
Ha [JONroBeYyHOCTb nMaHenu. bonbwoe
BbITAXKEHNE (OTOI/IeKTPUYECKON JIEeHTbI
Ba)XXHO ANA npepoTBpalieHns 6Hpaka
CManky Mexpay SNeKTPUYeCKOW LWMHOMN
N COeAUHNTENbHOWN JIEHTOW, KOTOPbIN
MOXeT BO3HMKaTb M3-3a pacTArnBaHuA/
HaTsAXKeHUA n3-3a TemnepaTypHbIX
Kone6aHWin BO Bpems 3dKCMyaTauumm
naHenun. [popgonxuTenbHble WHOrga
3KCTpeMasbHble KonebaHus Temnepatypbl
npu 3Kcnayatauuy COMHEYHOW naHenu
noaBepraloT  MUCNbITAHUAM  MafHHble
coeIHeHVA Ha MPOTAXEHNM BCEro CPOKa
JKCnayaTauum naHenun, KOTopbi B CpeaHem
cocTasnsert 25 net.

[lBa napameTpa, KoTOpble ABNAITCA
KpuTuYyecknmn  ans  GONbLUIMHCTBA
npoussoguTenen  GoToINEKTPUYECKON

NeHTbl — YTOJILeHne 1 YCTOMYMBOCTb K
pedopmauymn. MHorvne npomsBoOAUTENM
boTOINEKTPUYECKNX JIEHT WCMbITbIBAIOT
TPYAHOCTV MpPU AOCTMXKEHWUU BbICOKOTO
YPOBHAMATKOCTUJIEHTHI M OJHOBPEMEHHOTO
obecrneyeHns ee npAMOTbI. [oCTuKeHne
[OCTAaTOYHON  MATKOCTM U HU3KOe
YTOJLLEHNE MOTYT MPUBECTU K MOYUYEHUIO
WY HEMoJMyYEeHNIo AOroBOPa Ha NOCTaBKY.
Mo3ToMy MNPOW3BOAUTENN BbIHYXAEHDI
MOCTOAHHO Y/yyllaTb CNOCobbl pacKaTKy,
OTXWra, Ny>XeHusi 1 06paboTkn maTepuana
AJIA COOTBETCTBUA BCe Gonee XecTkum
TEXHUYECKMM TPeboBaHNAM K MPOAYKLMN.

Kputnyecknii napametp:

Ycroviunsocte K fepopmaynn
KoadpduumeHT Tepmmyeckoro pacimpeHns
MeAau oTnMyaeTcs oT  KoddouureHTa
TEPMUYECKOTO paclVPeHna KpeMHUA.
CoefiMHMTeNbHaA JleHTa HanauBaeTcA Ha
KPEeMHMEBYIO AYeliKy npu TemrnepaTtype
okono 200°C. OcTbiBaHMe nocne yKnagku
NPVBOANT K WCKPWBMIEHNIO. DTO MOXeET

NPUBECTN K Pa3spyLUEHUIO KPEeMHWEeBOro
Kpuctanna. CoepuHuTeNbHblE NEHTbl C
HU3KOW YCTOMUMBOCTbIO K pedopmauuu
YMEeHbLLAIOT Harpysky Ha KpemHueBble
AYeNKN nocne YKNagku n BMecTe C
3TMM npoueHT 6paka. Mcnonb3oBaHue
YTOHYAOWKMXCA AYeeK POTO3/IeMEeHTOB
HeobxoaMMo [OnA JeHT C eule 6Gonee
HU3KOW YCTOMUMBOCTbIO K pedopmauuu
(Rp0.2%). Tonbko HeckonbkKo  net
Hasag A4Yenkyn TonwmHom 300-MUKPOH
6binn  pacnpoctpaHeHbl. OHM  MoOryT
BbllepXXnBaTb Harpysky oOT JeHT ¢
YCTOMUMBOCTbIO K Aedpopmauun <120MMa.
CerogHAa 6onbluee pacnpocTpaHeHue
noayunnu  Aayenmkn  TtonwmHom 160
MUKPOH-180 MUKPOH NpKn YCTOMUYMBOCTU K
nedpopmaunn <70MMa-<80MlMa. CpegHas
TONWMNHA AYeeK, BEPOATHO, MPOJOIIKUT
YMEHbLIATbCA OKa3blBaa AalbHelwee
JaBneHne Ha npou3BoAuUTeNnen neHTbl
No  yYMEHbLUIEHNI0  YCTOMYMBOCTM K
nedpopmaunu Huxke 65MIMa.

Ona YMeHbLIEeHNA

K nedbopmaumn npovssoaunTenn

$OTO3NEKTPUYECKOW  NEHTbI  AOMKHbI

paccmatpuBatbh  cnegyowme  o6sactu

ynyuLWeHus:

- Bbibop Hapnexauiero
Me[IHOro maTtepuiana

+ Bblbop npaBubHbIX CNOCOBOB OTXMra
N pacKaTKm

- ObecneyeHrie TOYHOCTM NpY 06paboTKe
MATKON NEHTbI MPU MOMOLLY CUCTEMBI
nepemMelLLeHns Ny}eHuns

. Ob6ecneveHve xopowen oTgaun u
TOYHOCTW MPU HAMOTKE Ha HaTsKHOe
YCTPOWCTBO Ha IMHWM TYXXeHNA

yCTOMYNBOCTHU

NncxogHoro

MpounssognTenn naHenen, KoTopble
XOTAT COKPaTUTb HAarpysky Ha AYenKy
nocne yknapku, AOMKHbI MPOCMOTPETb
CBOIO CUCTEMY OTAAuM Ha YKNajuuke Ana
npeaoTBpaLieHnA OTBEPAEHMA JIeHTbI
N CO3haHuA YTONLWEHWA Mpu OTAauve.
HekoTopble npowv3soaunTeny naHenei
NPUMEHAIOT aNbTePHaTUBHbIN NPoPuUb C
Tpema WM Aaxe YeTbipbMA MEHbLUUMUN
neHTamy Ha AYeliKy (BMeCTo ABYX), 4TO
BMOCNEACTBUN YMEHbLUAeT HarpysKky Ha
AYerKM nocne yKnagku.

Kpurnyeckui napamertp:

Yronwenne

Huskoe  yTonweHue  BaxHO  AnA
obecneyeHnss NpPAMOTbl  MPOKNaAKu
coefUuHUTEeNbHOM JIEHTDI npu
yKnagke. MpownssopcTBO naHenemn
CONHeYHbIX GaTapell CTano MOJIHOCTbIO
ABTOMATMYECKMM C yBENNYEHNEM CKOPOCTH
HaMOTKW.  BblcoKonpoun3BoauTeNbHble
NONTHOCTbIO aBTomMaTuuyeckume
YCTPONCTBAa HaMOTKM MOryT CTpajaTtb
M3-32 HEHYXHOro BpemsA MNpoCTos,
CBA3AHHOTO C W3NIMWHKM YTOJNLEHMEM
obpaboTaHHOM coefUuHUTEeNbHON
neHTbl. JIeHTa C M3NWWHUM yTonLeHneMm
MOXeT [Jaxe OblTb MpUUMHON cnaboro
NasiHOro COeAVHEHUA WIN yBenuyeHune
npoueHTa 6paka Ha yCTPOMCTBE HaMOTKMU.
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Tun TexHonorum

CKopoCTb NPON3BOACTBA

N2 nuHuu/npopyKuyun

Tun oTxura

MoaroroBka NnoBepPXHOCTU
ANA nyXeHuna

npOIlI3BOACTBeHHbIe pacxoabl

npOAOﬂ)KIIITeHbHOCTb
nponsBoAcCTBa

MpoueHT 6paka

Bpak HananBaHuA

KoHTponb nponsBopacTBa

KanutanoBnoxeHune

Cnep cTaHOYHOWN INHUN

Bbiwwe - BfaXkHble TeXHOMOrK TPYyOHO KOHTPO/INPOBaTb
OnbIT onepaTtopa 1 HaBblKN ABNAIOTCA KNIOYEBbIMA

OrpaHuyeHrHbin MK ¢ pyyHo NoaaepKKoi - KOMMNeKc
MHOTOJIMHENHOe MPOW3BOACTBO/OT IMHUN K IMHAN

TexHn4yeckKkas crtaTtbs

TpagnumnoHHoe ny)XKeHve

MHoronmHeliHaa TeXHONOrNA NY>KEHNA C BNAaXKHON
XUMUNYECKOW NOArOTOBKOW NOBEPXHOCTY

5-60 M/MUH B 3aBUCMOCTY OT MATKOCTM JIEHTbI
4-25 3aBUCHT OT KauecTBa, MArKOCTW NIeHTbI

neyb/ycToNYMBbIN/MHAYKLMA (aBTOHOMHasA paboTa)

Kucnota, npombiBKa, MnaBneHve nepes nyxeHnem
[loporo 1 onacHo f5iA onepatopa

Bbiwe - pa6oq|/|e, peareHTbl, 3Heprua

Bonee yactas 3ameHa - KaTywwikin 50 Kr

Bblwe - 3arpA3HeHne pe3epByapa C 010BOM

Huzknia

BonbLuon

Mnasma

EQvHas IMHUNS BbICOKOCKOPOCTHOTO Jy>KEHUS
O6paboTka Cyxol NoBepXHOCTV 6e3 pacnnaBneHns

150 M/MWH - 3KCTpamArkas neHTa

1- IKCTPamArkasa BbICOKOKaYeCTBEHHAA JIEHTa

lMna3ma (nuHeliHaA c nyxeHvem)

nyaﬂ, HepeareHTHaA niasMeHHaA O4YNCTKa
Hwn3kas ueHa n yp,06CTBO MNCronb30BaHnA

Huzknia

bonee pepkan 3ameHa - Katywku 500 Kr

JINHeHbIN KOHTPONb KayecTBa, OCHOBaHHbIN Ha MNJ1K

BecnotouHoe npoun3BoacTBo

MonHocTblo KoHTponMpyemoe MNJTK nuHenHoe NPon3BOACTBO.
[JTK KOHTPONb KayecTBa 1 CUCTEMA CUrHanM3aLmm

Bbicokas

KomnakTHbIn

A Tabnuua 1: CraHgapTHble napameTpsl NPOAYKLUMM JJIA TPAANLMOHHOIO M171a3MEHHOTO JIYKEHWA MPU MPON3BOACTBE GOTOIIEKTPUYECKON JIEHTBI

CerogHA 06pa3LoBbIM  NapamMeTpom

yTONWeHNA ABNAETCA MNoKasaTenb <5mm/

meTp. OOWENPUHATBIMK ABAAITCA elle
6onee xecTkme TpebOOBaHWA, COMIACHO

KOTOPbIM  MPOBOAUTCA  TLATeNbHanA

OLleHKa TexHonormM MpOoOU3BOACTBA

bOTO3MEeKTPMUECKON IEHTBI, @ TaK e OTKaTa

YCTPOWCTBA HAaMOTKW MPU N3rOTOBIEHUN

naHenu. [nA ymeHblIeHWA YTONLeHNA

npovizBoautTenn  GOTO3NEKTPUYECKON

NeHTbI LOJIKHbI paccmaTpuBaTthb

cnepyowme obnacty ynyyeHus:

+ TOYHOCTb CNOA HaMOTKM Ha KaTyLlKe,
KOTOpbll  TpebyeT  BbICOKOTOYHOW
MEXaHVK/ Y TOYHOTO TEXHONOMMYECKOTO
KOHTpOnsA
YcToNumMBOE KauecTBO NeHTbl, 0CO6EHHO
HU3KNIA JOMYCK Ha TOMNWMHY NOKPbLITUA.
Bbibop cooTBeTCTBYIOLErO pa3smepa
KaTyLLKK

MpousBoaUTeNnAM N3BECTHbI OrPaHUYeHNA
MUHMMYMa  BO3MOXHOMO  YTOJILEHNA
Mo KpasAM KaTylKW, rae feHTa MeHseT
HanpaBneHne npu yknaake. MuHUMyMm
BO3MOXHOIO YTOMNWEHNA Ha KaTyLlKe
3aBUCUT OT pa3mMepa JeHTbl 1 AvameTpa
Kopnyca KaTyLUKW.

OpHako, MNPOU3BOAUTENN MaHenen unm
MOCTaBLWVKN YCTPOMCTB HAMOTKM Cami
MOryT Habniogatb 3ameTHble V3MEeHeHUs
CCTeMbl OTKaTa Ha YCTPOWCTBE HaMOTKW,
UTOGbI YNYULIUTD YKAAKY NIEHTbI O HAaMANKM.
YBennueHne pa3mepa KaTyLLK/ TaKKe MOXKET
MOMOYb COKPaTUTb YTOJLLEHNE, KOTOpOe
CO3/AETCA MO KPasM KaTyLLKU.

www.read-eurowire.com

NMpounsBoacTeo
doToaneKkTpnueckon

neHtbl: MnasmeHHoe
ny>XeHue n
TpaguLVIOHHOE JlyXKeHne

JlyxxeHune MefHown
TPaAWUMOHHO

NPOBOJIOKN
BbIMOJIHAETCA

nposefeHnem NpPOBOJIOKU yepes
eMKOCTb pacniaB/eHHOro 0JloBa, 3a
KOTOPbIM CrieflyeT 3aTUpKa U OXnaxaeHve
NPOBOJIOKM C TMOKPbITUEM BepTUKanbHO
B rpagupHe. MpoMeXyTOUHbI
METANNINYECKUA CIION MOXHO MONYYnTb,
TONbKO €CI MOBEPXHOCTb MPOBOSIOKN
yncTasa n obpaboTaHa AOMKHBIM 06Pa3OM.
KncnoTHas oumcTka unuM  npoTpasKa
TPaAULMOHHO  UMCMonb3oBanacb  AnA

V' PUCYHOK 5: [11a3MeHHaA JINHNA JTIYKEHNA 1A POU3BOACTBA POTOINEKTPUYECKON IEHTbI
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TexHn4yeckKkas ctaTtbf

A PucyHok 6: HMI-untepperic ¢ ceHcopHoui
1aHebIo, YI0OHOV /151 NCIONIb30BaHNS HA JIMHIN
1a3MEHHOTO J1yXKEeHUS

OUMCTKM MOBEPXHOCTN MPOBOJIOKM Mepef
aKTMBaLMel MOBEPXHOCTW, KoTopas
[OCTVraeTcs 3a CYeT pacniaBieHus.
PacnnaBneHne - 3To rpsA3HbIA Npouecc
C TOUKM 3peHuA OKpyXatluen cpepnbl,
NpoLecc, KOTOpbIi MOXET ObiTb BpeaeH
LNA onepaTopos.

Ha cxeme BHW3y cpaBHMBalOTCA 3STanbl
TEXHONOMNN TPAAULMOHHOIO ropAYero
JIYXKEeHUA C TanaMm TEXHONIOTUW NyKeHUA
nnasmon.

lMnasmeHHaa TexHonoOrua o6GXuraer,
ouvnilaeT ” aKTUBUPYET MOBEPXHOCTb
Me[HOW NIeHTbl O TOTO, KaK OHa NocTynaeT
B COCyA C OJIoBOM pAnsA obecneyeHus
cuensieHns ¢ 0JIoBOM 6e3 HeoOXoaAMMOCT
pasXuKeHus.

JlyxkeHne 6e3  pasXKuxKeHus yckopset
obpasoBaHue NPOMEeXYTOUYHOTrO
MEeTalIMYeCcKoro C/0s, KOTOPbI, B CBOKO
ouepenb, NPUBOAUT K 3HaUNTENbHO Gonee
BbICOKOW CKOPOCTM MO CPaBHEHUIO C
TPaANLMOHHBIM NMPOLLECCOM NYXKEHUA.

TexHONOrMA  MNa3MeHHOro  NyXeHuA
MOeT ObITb MCMOb30BaHa Ansl obXura
MeAHON NeHTbl J0 Tpebyemol MArkocTu.
MoxeT  6bITb  nmonyyeHa  nonHan
pekpucTanamsauma C YCTOMYMBOCTbIO K
nedpopmaunn meHee 50 MIMa 1 HebonbLoON
BEIMYMHON  KpucTanna. BbinonHeHuwe
JIVHENHOTO  06XWra C  Jy>KeHuem
YMEHbLLAET KOMMYECTBO MaHUNynaummn c
MATKUM MaTepmanom. MeHbluaa Harpyska
1 MexaHunyeckas aedopmaLs yMeHbLLAOT
noTeHUMan ycTonumBocTn K aedopmanmm
N yTOMLEeHNA Ha NMHUM 3abopa packaTKu
N NUHWUKM  OTKaTa JNy)eHudA. BaxkHo
0CO3HaBaTb HeO6XOAMMOCTb TOUYHOCTU
06paboTKM 1N TOYHOCTU HAMOTKM B Cllyyae
C OKCTPaAMArKOWN NeHTON.

CrcTema nepemeLLeHns Ans SKCTPaMArKon
JIEHTbI MOXET ObITb OPOroi UHBECTULIMEN,
KoTopas HeobxoauMa A KaXAon NUHUN
ny>eHus. Takum obpasom, 6onee GbicTpble
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JINHNN NYXXEHUA YMEeHbLUAKT NHBECTULNN
Kanutana B CUCTeMy nepemMelieHna aona
KarKkgom YCTaHOBKM BbIMyCKa npoayKyunn.

TpaAVLMOHHbIE NNHUN NTy>KeHWA TpebyioT

KUCJIOTHYI0O  OYUCTKY, TMPOMbBIBKY 1”1
pasXuxeHne [o nyxeHuA. [aHHble
BNa)Hble TEXHOJIOrUM ABNAOTCA

SKOMOMMYECKM COMHUTENbHBIMU, OHU TaKXe
OonacHbl M HenpuATHbI ANA ofepaTtopa.
3arpA3sHeHne eMKOCTM C OJIOBOM BefeT K
BbICOKOW LieHe OTXO40B Cranku.

Mcnonb3oBaHMe BRaXHbIX MpPOLLEeCcCcoB
fob6aBnsaeT pag MNPOU3BOACTBEHHbLIX
napameTpoB, KOTOpble MOTyT YeTKO
KOHTPONMPOBATbCA. MponssoacTeo
[OpPOrom, YeTKON NPOAYKLUMN C XKeCTKUM
[JOMYCKOM, KOTOPbIA coeAnHUTeNbHas
neHTa TpebyeT Npu NpPor3BOACTBEHHbIX
yCNIOBMAX ANA OTCYTCTBUA WU3NULIHEro
npoueHta 6paka. 3Toro TPYAHO
LOCTVMYb NPU MUCMNONb30BaHUN BIAXKHbIX
NpoLeccoB.

Paznuuusa mexgy [nOByMA TeXHONOTUSAMM
MOXHO  pa3fennTb  Ha  pasnuuus,
oTHOCALWMECA K NPOM3BOLACTBY 1 Pa3nnyua

KOHeyYHol npoayKuun. HecmoTpa Ha 6onee

BbICOKOE KarnuTasioB/IOXKEHVE MpoLecc

NnnasmMeHHOro Ny)eHwa npepnaraet

60onblIOe  KONMMYECTBO MPEenMyLLecTs,

KOTOpble 06YCNOBMIEHbl 3HAYMTENbHbIMM

[ONITOCPOYHBIMU CcOepexxeHnAMM:

+ Ckopoctb npowmssopctsa go 150 m/
MWH MO CpaBHEHU C 5 M/MUH-60 M/
MUH MpU TPagULUMOHHOW TEXHONOrm
NPUBOAUT K MEHbLUEMY KOJIMYECTBY
NINHWIA NY>KEHUS, MeHbLUeMy OTreyaTKy
MexaHV3Ma 1 MeHblueMy KOonmyecTsy
paboyen cunbl

+  CTabunbHOCTb TEXHONOIMU, yBENNYEHNE
cpoka 6e30TKa3HOM paboThbl
060pyaoBaHUA 1 MeHee yacTas CMeHa
KaTylleK MpuBOAAT K YMEHbLUEHWIO

KonnyecTsa MaHUNynAuunMn c
MaTEPUANIOM Ha AMHUU MJIa3MEHHOTO
nyxeHuna

« [logroToBKa Cyxoi NOBEPXHOCTU Mpu
NOMOLLY MasMbl 3aMeHAET KUCIOTHYIO
OUUNCTKY, NPOMBbIBKY, OCYLIKY,
pacnnasneHune, yTUaM3aumio OTXOAOB,
BOJONOArOTOBKY, WCMOJSib3yemMylo B
TPaAMLMOHHbIX TEXHONOMNAX

+ MeHbliee  KONMYeCTBO  OTXOAOB
13-3a OTCYTCTBMA pacriaBieHnsa npu
npov3BoACTBe

« bBbicTpbii nepexoa mexay pasHbiMK
npoayKtamu " TeXHNYeCKummn
ycnosuammn

- bonee Hu3Kkaa ueHa npousBoacTBa C
TOUKM 3peHnA MOLLYHOCTK, TpyAo3aTpar,
LieHbl peareHToB 1 onepauui ¢ HAMW, a
Takxe ob6cnyKnBaHuUA

+ JInHenHbIN KOHTPOSIb KayecTBa B
TEXHONOTMWN MNAa3MEHHOro JlyXKeHus
NPUBOANT K MOCTOAHHOMY KayecTBy
npoayKuun 1 6onee HA3KOMY NPOLIEHTY
6paka ¥ MeHbleMy KOJIM4YecTBy
BO3BpaTa

Tabnuue 1 cpaBHUBAKOTCA KiloYeBble
napameTpbl MPOAYKUMM TPagULUOHHOTO
NYXeHUA C napameTpamu MNpoayKuun
N1Ia3MEHHOTO Ny>KeHUA.

Boo6aBok K 3dpdeKTMBHOCTM npoayKuusa
nnasMeHHoOro nmnpouecca npeanaraet
Takke 6o0MblIOe UYUCIO NpPEVMyLIecTB
KauecTBa NpOAYKLWUM MO CPaBHEHMIO C
TPaAULMOHHbBIM MPOLIECCOM NYXKEHUS.

+ Bbicokoe wu ycTOuMBOE KauyecTBo
NpoAyKLMN OTPaXKeHo B:
+ DKCTpamArkon npoBoJioKe C

yCTOMYMBOCTbIO K fedopmaumm 60 MIa
Ha KaTyLIKe 1 BbITAKeHuto 6onee 30%

- [napgkoe paBHOMepHoe © OGnecTAulee
NOKpbITe C 6onee XeCcTKoMy AOMyCKy
Ha TONLWUHY

+ Cyxoe, C OTCYyTCTBMEM pacnnaBineHnsa n
PEreHTOB NyXKeHMe YNpoLLaeT KOHTPOSb
TEXHONOMKM, YTO MpUBOAUT K Gonee
YCTONUMBOMY KauyecTBy NPOAyKLun

+ Cncrema M3MepeHua  TOJNLWMHbI
JINHEHOTO Sla3ePHOTO NOKPbITUA MOXKET
6bITb HACTPOEHa Ha BbICOKOCKOPOCTHOM
JIVHUW MNasmbl

+ Ynpasnaembiii KOMMbIOTEPOM,
NINHENHbIN KOHTpPOJIb KayecTBa
NnpoayKumMmn ¢ curHanusaumvein n 6asoim
[aHHbIX 6paka NoBepPXHOCTY yrpoLjaet
KOHTPOJIb KauecTBa

- KomnbloTepusnpoBaHHas 6a3a
JaHHbIX MO  npoaykumm — 3TO
CYWEeCTBEHHbI  UHCTPYMEHT  AnA
onepaTtopa 1 MeHegkepa NpoayKummn 1
HeoTbemsiemMas YacTb YNpaBieHNA HOY-
Xay npoayKuum

MIMeHHO  CTabUNbHOCTb  MJIa3MEHHON
TEXHONOrMKN, TMOCTOSAHCTBO  KayecTBa
NPoAyKUMW, HU3KaA LieHa 3KcnnyaTaumsa, a
TaK>Ke HU3KMI NPOLIeHT 6paKa 1 ONOBSAHHbIX
OTXO[0B 3aBOEBaNM MPU3HAHWE MHOTMMX
npoussogutenenn  ¢GoOTo3NEKTPUYECKON
neHTbl ¢ 2007, € Tex Nop Kak TexHonorusa
NnasMeHHoro Jy»eHus Obina BrepBble
npeacraBneHa ana npoayKuun
$OTOINEKTPUYECKON NIEHTDI. |

«Plasmait GmbH»
PhilipsstraBe 27 / C3, 8403
JlebpuHr

ABCTpuA
Ten: +43 3182 52 4751
Wmeiin: info@plasmait.com
Be6cauiT: www.plasmait.com
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Nouvelles du marcheé

Nouvelle rubaneuse

pour bobines

RIDGWAY Machines a lancé sa nouvelle
rubaneuse de pointe NCT pour bobines
étroites, équipée d'un systeme de
contréle du mouvement de la téte de
rubanage multiaxes exclusif.

Pourvue d'une interface homme/
machine entierement programmable
et intelligente et d'un écran tactile, la
nouvelle NCT permet de simplifier le
rubanage de tout type de bobine étroite
et d'atteindre constamment les niveaux
de qualité et de productivité les plus
élevés.

Sa conception permet de résoudre un
probleme courant des machines de
rubanage traditionnelles, qui présentent
un accés limité aux deux cotés de la
bobine.

Pour simplifier la configuration, le
systtme de support de la bobine est
équipé d'un systéme de rotation et
de réglage de la hauteur de la bobine
automatique, qui élimine également la
nécessité de retirer ou de repositionner
la bobine pour en effectuer le rubanage
sur les deux cotés, en améliorant ainsi le
rendement et la productivité.

La machine NCT est entiérement
programmable: par exemple, il est possible

A Nouvelle rubaneuse NCT pour bobines étroites de Ridgway

de configurer le nombre de couches
requises pour chaque coté de la bobine,
le pas du feuillard, la vitesse linéaire et
le contréle de la tension. Linversion
automatique a la fin de chaque passe,
permet de réaliser des couches multiples
ininterrompues, sans entrainer de temps
morts durant I'utilisation de la machine.

La machine permet de loger des bobines
de 700 a 3000mm de longueur et jusqu’a
200kg. La NCT accepte des feuillards
d’une longueur de 20 ou 25mm avec un
pas allant de 5 a 28mm, et fonctionne a
une vitesse de rotation jusqu’a 60rpm. Le
controdle de la tension varie de 20 a 50N.

Grace a cette nouvelle machine, les
fabricants de bobines a profil étroit,
comme celles utilisées pour les stators
de générateurs de turbines éoliennes,
pourront obtenir la qualité de rubanage et
la productivité maximales. La NCT utilise
également un service de diagnostic a
distance grace auquel Ridgway peut offrir
une assistance spécifique en ligne aux
utilisateurs de la machine du monde entier.
Cela assure une optimisation rapide des
performances de la machine en fonction
de différentes conditions opérationnelles.

Ridgway Machines - Royaume-Uni
Website: www.ridgwayeng.com

Une solution compleéte

Eurocable Group a sélectionné InnoVites pour la fourniture
d’une solution commerciale compléete comprenant le logiciel
industriel spécifique basé sur Microsoft Dynamics AX et le
logiciel CableBuilder pour la conception de cables.

Jeune groupe international fondé en 2001, Eurocable emploie
environ 200 personnes et est spécialisé dans la production
de fils et cables électriques conformément aux normes
européennes et locales. Dans la zone franche Jankomir
(Zagreb) il y a deux installations de production. Une autre
installation de production moderne a été réalisée a Jakovlje,
prés de Zagreb. Outre la production de cables, Eurocable
produit ses granules de PVC et fil de cuivre.

Le but de la direction d’Eurocable est de développer
davantage l'entreprise a travers la rationalisation de ses
opérations et l'amélioration du service a la clientéle.
L'application d’une solution IT moderne représente une partie

cruciale de cette stratégie.

“La solution compléte de InnoVites, basée sur la technologie

Microsoft Dynamics AX nous permet d'atteindre de nouveaux
niveaux d'efficacité et de transparence dans nos opérations.
Cette solution standard a été spécifiquement créée pour
l'industrie du cable et s'adapte parfaitement a nos procédures.

“L'expérience d’InnoVites nous aide a adopter les meilleures
pratiques industrielles en utilisant leur logiciel” a déclaré
Tomislav Hren, directeur de production.

“Nous sommes tres heureux de compter parmi nos clients
Eurocable. C'est une équipe jeune et enthousiaste, préte
a profiter au maximum de la technologie pour améliorer
davantage leur activité.

Il est formidable de pouvoir utiliser notre expérience dans
l'industrie pour supporter nos clients dans leur chemin
vers un progrés continu” a déclaré Albert Groothedde,
président-directeur général de InnoVites.

InnoVites - Pays Bas
Website: www.innovites.com
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Nouvelles du marche

Inosym Reels et Qunye Reels ont
constitué une co-entreprise, 1Q Reels.

La création de la nouvelle société 1Q
Reels représente une étape significative
pour Inosym et Qunye grace a laquelle
les deux sociétés pourront assurer a
leurs clients, nouveaux et habituels,
une réception constante de produits
et de services haute qualité a travers
un réseau de ventes complet et global
et des installations de production de
niveau international couvrant plus de
40 000m?,

La qualité et le service d'Inosym,
associés aux colts de production et aux
installations de production de Qunye,

Nouvelle société entre Inosym et Qunye dans le secteur des dévidoirs

permettront a 1Q Reels doffrir des
bobines et des dévidoirs en mesure de
répondre aux exigences de qualité et de
prix de la totalité des marchés.

IQ Reels répondra avec plaisir a
tout complément d'information par
I'entremise de l'agent local de Inosym,
qui peut étre contacté sur le site
web de Inosym www.inosym.com ou
directement a l'adresse www.inosym.
com ou www.qunyeglobe.com

Inosym - Nouvelle Zélande
Website: www.inosym.com

Qunye Reels - Chine
Website: www.qunyeglobe.com

A les directeurs de IQ Reels sont, de gauche a
droite, Messieurs Chen Hougqing, Grant Latimer,
Bob Zhou, Philip Young, et Madame Wang
Qiuxiang
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Connexions entreiles

ALCATEL-LUCENT et Telkom Indonesia
sont en train de développer une
infrastructure de réseau de fibres
optiques de 3 000km pour interconnecter
les iles de Sulawesi, Maluku, et Papua
dans larchipel indonésien, en ouvrant
ainsi de nouvelles opportunités pour
améliorer la compétitivité de la région
pour son développement économique et
social. Le systéme, concu pour supporter
des vitesses de transmission de données
de 100G par seconde, offrira une capacité
totale arrivant jusqu’a 16Thit par seconde.
fait partie de |la

informatique

Le systéeme
super-autoroute

Nusantara de Telkom Indonesia, une
infrastructure terrestre et sous-marine
qui traverse l'archipel pour répondre
a la croissante pénétration de Ila
téléphonie mobile et a la croissance du
trafic Internet.

Arief Yahya, président et directeur de
Telkom Indonesia, a déclaré: “Ce nouveau
systeme de cable sous-marin contribuira
de facon significative au deploiement
de notre super “autoroute informatique”
Nusantara en reliant la division digitale
et offrira aux usagers une gamme
plus ample d'options et de services de
communication.”

Philippe Dumont, président des réseaux
sous-marins d’Alcatel-Lucent a déclaré:
“Etendre la connectivité et augmenter la
capacité des services de données dans
des zones qui ne sont pas suffisamment
servies est essentiel pour tous afin
d’améliorer I'acces a la bande large. Nous
sommes heureux de supporter Telkom
Indonesia pour accélérer I'expansion
de la connectivité Internet a des zones
éloignées et de dépasser les limites
structurales et géographiques qui limitent
la pénétration de la bande large”

Alcatel-Lucent - France
Website: www.alcatel-lucent.com

Nexans opte pour Dow

Le tout dernier produit de Nexans, Energex® Extra,
utilise lisolation de polyéthyléne réticulé avec retardeur
d’arborescences (TR-XLPE) Dow Endurance™ HFDC-4202.

Les avantages résultant de l'utilisation de Energex Extra avec
Dow Endurance HFDC-4202 entrainent une résistance majeure
a la formation d‘arborescences d'eau, une majeure rétention
de résistance diélectrique aprés I'essai d’arborescence accéléré
de 360 jours (AWTT) de ICEA et des colts de gestion réduits
grace a une vie utile du cable supérieure.

“Nos clients exigent fiabilité, répétabilité et optimisation des
colts pour leurs cables de moyenne tension. La conversion
a Dow Endurance HFDC-4202 améliorera davantage les
performances de nos cables de moyenne tension,” a déclaré
Rick Vascotto, vice-président des ventes et du marketing de
Nexans, pour le secteur des infrastructures de Iénergie de
I'Amérique du Nord.

Nexans a recu la certification de I'association canadienne de
normalisation (CSA) pour la norme C68.5 (cables primaires

blindés et avec neutre concentrique pour services de
distribution énergétique) et présente les qualifications
nécessaires pour appliquer la marque CSA aux produits
fabriqués avec l'isolation Dow Endurance HFDC-4202.

“Nexans est le premier producteur en Amérique du Nord
qui sest entierement converti a l'isolation Dow Endurance
HFDC-4202 pour les cables Energex Extra et nous sommes
enthousiastes de ce nouveau produit’ a déclaré Kim
Ann Mink, président de Dow Elastomers, Electrical and
Telecommunications. ~ “Notre collaboration souligne
I'engagement pris par nous tous en faveur d'une innovation
continue par le biais de notre alliance “Dow Inside” pour
offrir une majeure fiabilité aux solutions de distribution de
puissance.”

En outre, avec l'isolation Dow Endurance HFDC-4202, Energex
Extra offrira de meilleures propriétés d'extrusion et de
dénudage.

Nexans - France Website: www.nexans.com
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Article technique

Ruban photovoltaique:
Vue d’ensemble des
spécifications de produit et
comparaison des processus
de production

Par Igor Rogelj, Peter Ziger et Primoz Eiselt, Plasmait GmbH, Lebring, Autriche

Résumeé

Le ruban photovoltaique est un

composant essentiel des panneaux
solaires  traditionnels  utilisé  pour
connecter les cellules solaires entre

elles et a la boite de jonction. Le ruban
photovoltaique est un ruban en cuivre
étamé d'environ 1-6mm de largeur
et 0,08-05mm dépaisseur avec un
revétement d‘alliage pour soudure de
10-30 microns d'épaisseur. La qualité du
ruban photovoltaique et de sa soudure
aux cellules solaires est essentielle pour
assurer l'efficacité et la durée du panneau.

Le présent article analyse la dynamique
du marché de fabrication du ruban
photovoltaique et décrit dans les grandes
lignes les spécifications du produit
normalement requises par les fabricants
de panneaux. Ces derniéres comprennent
des propriétés telles que la composition
du matériau, la gamme des dimensions,
la rectilignité, I'épaisseur du revétement
d‘alliage pour soudure, les caractéristiques
mécaniques et d'autres encore.

Le processus détamage traditionnel est
comparé au nouveau processus détamage
assisté par plasma sans produits chimiques,
amplement adopté en occident et de plus
en plus également en Asie.

Les deux processus de production sont
comparés en termes de rendement, de
productivité, d'efficacité, de contréle de
processus et d'impact environnemental.

Ruban photovoltaique

Le ruban photovoltaique est un
conducteur de cuivre étamé par
immersion en bain chaud que lon

www.read-eurowire.com
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A Figure 1: Ruban d'interconnexion produit sur la ligne détamage PlasmaPREPLATE et enroulé sur une bobine
comme produit fini prét pour le branchement en série des panneaux solaires

utilise dans les panneaux solaires
photovoltaiques. Il existe deux types
de ruban photovoltaique: le ruban
d’interconnexion ou de soudure entre
plusieurs cellules (appelé également
“tabbing”) et la barre collectrice
photovoltaique,  toutes les  deux
nécessaires dans une cellule solaire de
silicium traditionnelle. Les panneaux en
couches minces normalement n'exigent
que la barre collectrice.

Le ruban d'interconnexion est soudé
directement au crystal de silicium
pour interconnecter les cellules
solaires du panneau solaire. Le ruban
d’interconnexion conduit le courant
généré dans les cellules solaires a la barre
collectrice photovoltaique.

La barre collectrice est un conducteur
de cuivre étamé par immersion en bain
chaud installée autour du périmetre des
panneaux solaires. La barre collectrice
photovoltaique relie les rubans
d’interconnexion a la boite de jonction.

Dynamique du
marché du ruban
photovoltaique

La fabrication du ruban photovoltaique
représente un secteur en croissance,
dynamique et fragmenté de lindustrie
photovoltaique. Il existe de nombreux
types de panneaux et de cellules solaires
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rubans

solaire  avec
d'interconnexion soudés sur des cellules et barre
collectrice autour du périmétre du panneau

A Figure 2: Panneau

différents qui exigent des types de rubans
photovoltaiques distincts. Les conceptions
de panneaux et de cellules solaires sont
sujettes a des changements continus dus
au développement rapide de lindustrie
photovoltaique, d'ou une évolution
constante des spécifications pour les
rubans photovoltaiques. Les fournisseurs
de rubans photovoltaiques sont
constamment sous pression économique
a cause du déclin rapide des prix des
panneaux solaires.

Le ruban photovoltaique est un
composant clé du panneau solaire et un
facteur important déterminant l'efficacité
et la durée des panneaux. Lefficacité et
la durée élevées du panneau solaire ne
peuvent étre obtenues qu’au moyen d’'un
ruban photovoltaique de bonne qualité
correctement installé dans le panneau
solaire. En outre, un ruban photovoltaique
de bonne qualité peut améliorer l'efficacité
de production et par conséquent réduire
le pourcentage des déchets.

Afin de garantir une productivité élevée
du processus de branchement en série
ou stringing (un ensemble monté en série
s'appelle un «string») il est nécessaire
d’utiliser un ruban de bonne qualité, droit,
souple et correctement soudé. En outre, il
faut assurer un positionnement soigné du
ruban photovoltaique durant le processus
de branchement en série (stringing) et de
jonction électrique entre les cellules ou
tabbing (un “tab” est une lamelle de cuivre/
étain qui fait la jonction électrique entre
les cellules).

Un ruban d'interconnexion de bonne
qualité permettra inévitablement de
réduire les temps morts de l'équipement
de branchement des cellules (stringer)
et le pourcentage des déchets. Les
équipements haute vitesse actuels exigent
des spécifications trés rigoureuses pour le
ruban.

Les trois tendances clé en ce qui

concerne les spécifications pour le ruban
photovoltaique comprennent:
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des tolérances de plus en plus étroites
de I‘épaisseur de soudure et de
rectilignité du ruban requises par les
équipements de branchement haut
rendement entiérement automatisés
de derniere génération

des limites d‘élasticité du ruban
inférieures (Rp0,2%) nécessaires pour
les cellules solaires de plus en plus
minces

de nouvelles structures de panneaux
utilisant trois rubans d’interconnexion
par cellule au lieu de deux étant
donné la demande croissante de
rubans plus petits (plus étroits et plus
épais). Cela entraine, a son tour, une
augmentation de la capacité des lignes
d'étamage de précision pour rubans
d’interconnexion  de  dimensions
réduites

Spécifications et
exigences du ruban
photovoltaique

Le conducteur ou matiere de base du
ruban photovoltaique est le cuivre a haute
conductivité et pureté. Généralement,
le cuivre que l'on utilise dans les rubans
photovoltaiques est le cuivre ETP, “DIP
Form” ou le cuivre sans oxygéene (OFC:
CD-110, CD-101, CD-102).

Le fil de cuivre est laminé dans un laminoir
pour produire des rubans de cuivre qui
sont ensuite étamés/soudés dans une
ligne détamage pour la production de
ruban photovoltaique.

Certains  producteurs  utilisent  un
processus alternatif de bandes de cuivre
pour produire des rubans de cuivre qui
généralement sont de qualité inférieure.

La gamme de dimensions de rubans
nus (matériau d‘alimentation de la ligne
d'étamage) est la suivante:

Barres collectrices photovoltaiques:
largeur [3-6mm] x épaisseur [0,2-0,5mm]
Rubans d'interconnexion :

largeur [1-3mm] x épaisseur [0,08-0,2mm]

Les tolérances pour le ruban de cuivre
varient d'un fabricant a lautre. Elles
dépendent principalement du type de
laminoirs utilisés, de la qualité de matériau
dalimentation et du savoir-faire du
fabricant.

Les tolérances typiques pour les produc-
teurs avec de bonnes capacités de
laminage sont:

+ Tolérance d'ampleur: £8-+15 microns

«  Tolérance d'épaisseur: +8-+13 microns

Les propriétés mécaniques du ruban

photovoltaique normalement requises

par les fabricants de panneaux sont les

suivantes:

« Résistance a la traction: <250MPa

- Allongement: >20%

. Cambrage: <0,5% [5mm sur un
échantillon d'1m de longueur]

«  Limite délasticité (Rp0,2%)

- Rigide/semi-rigide >120MPa

«  Souple <80MPa

«  Super souple <65MPa

La rectilignité du ruban photovoltaique,
également appelée cambrage est mesurée
en termes de millimetres de déviation
d'une ligne droite d'un échantillon d'un
métre de longueur. Le niveau maximum
de cambrage est déterminé par le
processus de branchement en série des
panneaux solaires et varie généralement
entre 8 et <Smm/metre.

La composition des alliages de soudure
utilisés dans un ruban photovoltaique
peut varier. Elle dépend de la technique de
branchement ou de soudure utilisée par
le fabricant de panneaux et des normes
locales en matiére de santé et de sécurité
concernant la fabrication de panneaux.
Les compositions des alliages de soudure
traditionnelles sont les suivantes:
- Alliage de soudure sans plombs: Sn
100
« Alliage de soudure avec plomb: SnPb
60/40

+ Alliage de soudure contenant de
l'argent:  SnAg 96,5/3,5; SnAgCu
96,5/3,0/0,5

+ Alliage de soudure contenant du
plomb et de I'argent: SnPbAg 62/36/2

- Alliage de soudure a basse
température: BiSn 57/43; BiSnAg
57,7/42/0,3

L'épaisseur du revétement de soudure
varie de 10 a 40 microns avec des
tolérances entre +10% et +30%.
L'épaisseur du revétement de soudure plus
commun est de 20 microns +4 microns.
Il existe trois types de techniques pour
mesurer |épaisseur du revétement de
soudure:

+ Rayons X: mesure hors ligne utilisée

pour mesurer I'épaisseur d'un coté

¥V Figure 3: Section transversale d’'un ruban de cuivre étamé par immersion en bain chaud traditionnel
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«  Micrometre manuel: mesure hors ligne
pour mesurer |'épaisseur totale des
deux co6tés du revétement

« Laser: mesure en ligne pouvant étre
installée dans la ligne d'étamage
pour mesurer |‘épaisseur totale des
deux cotés du revétement durant la
production de rubans photovoltaiques

Le ruban photovoltaique est également
contrélé visuellement ou au moyen d'un
microscope pour examiner la qualité
du revétement qui ne devrait présenter
aucun défaut comme taches, résidus,
bavures, entailles, décoloration, cuivre
visible a travers le revétement de soudure,
petits trous et d'autres types de défauts
mécaniques.

La majorité des spécifications et des
techniques de mesure citées plus haut est
spécifiée dans les normes pour les rubans

photovoltaiques présentées en aout 2011,

disponibles sur le site web www.semi.org.

Elles comprennent:

«  SEMI PV18-0811:  guide  pour
spécifier un ruban d'interconnection
photovoltaique

- SEMI PV19-0811: guide pour tester
les caractéristiques d'un  ruban
d’interconnection photovoltaique

Les produits finis de ruban photovoltaique
sont emballés sur des bobines/dévidoirs
ou disques/galettes. Les bobines les
plus communes utilisées pour le ruban
photovoltaique en Europe sont les DIN
K125, K160, K200 et K250, alors qu'en Asie
on utilise également la P4 et P10.

Parametres critiques de
qualité pour le ruban
photovoltaique

Les spécifications pour le ruban
photovoltaique susmentionnées sont,
chacune a leur maniére, importantes. Le
type de cuivre et la pureté déterminent
la conductivité du matériau et le niveau
maximum de souplesse pouvant étre
atteints pour le ruban. La composition
de l'alliage de soudure, I'épaisseur et la
composition du revétement influencent
la qualité du joint soudé et la durée du
panneau.

Une valeur d'allongement élevée du ruban
photovoltaique est importante pour éviter
la rupture du joint soudé entre la barre
collectrice et le ruban d'interconnexion,
pouvant se vérifier a cause d'un étirage
ou d'une tension dus a des oscillations de
température durant le fonctionnement du
panneau.

Les fluctuations de température continues,
parfois extrémes, durant la durée de vie
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du panneau solaire mettent a |'épreuve
les joints soudés durant la vie utile du
panneau qui est en moyenne de 25 ans.

Les deux parametres critiques pour
la majorité des fabricants de rubans
photovoltaiques sont le cambrage et la
limite d'élasticité. De nombreux fabricants
trouvent difficile d'atteindre un niveau
élevé de souplesse du ruban tout en
assurant sa rectilignité. Le fait d’obtenir ou
pas une souplesse suffisante et des valeurs
de cambrage réduites pourrait représenter
la différence entre obtenir ou perdre un
contrat de fourniture.

Par conséquent, les fabricants sont obligés
d'améliorer constamment leurs techniques
de laminage, recuit, étamage et
manutention du matériau pour satisfaire
a des spécifications de produit de plus en
plus exigeantes.

Parameétres critiques: limite d’élasticité

Le coefficient de dilatation thermique
du cuivre est différent du coefficient de
dilatation thermique du silicium. Le ruban
d'interconnexion est soudé sur la cellule
de silicium a des températures d'environ
200°C.

Le refroidissement aprés le branchement
en série de panneaux cause une
déformation  pouvant entrainer la
rupture des cristaux de silicium. Les
rubans d'interconnexion avec des limites
d'élasticité réduits diminuent la tension
sur les cellules de silicium aprés le
branchement en série des panneaux et par
conséquent le pourcentage de déchets.

L'utilisation de cellules solaires de plus
en plus mince entraine une demande
de rubans avec des limites d'élasticité
de plus en plus basses (Rp0,2%). Il y a
quelques années seulement on utilisait
normalement des cellules solaires de
300 microns d'‘épaisseur congues pour

supporter la tension des rubans avec
une limite d‘élasticité de <120MPa.
Actuellement, on utilise des cellules de
160-180 microns d’épaisseur et donc il
est normal d'utiliser des rubans avec une
limite d'élasticité de <70MPa-<80MPa.
Il est probable que I'épaisseur moyenne
des cellules continue a diminuer en
mettant ainsi davantage sous pression
les fabricants de rubans pour réduire la
limite d‘élasticité au-dessous de 65MPa.
Pour réduire la limite d'élasticité du ruban
photovoltaique, les fabricants devraient
considérer les perfectionnements
suivants:
« sélectionner le matériau de cuivre
d’alimentation approprié
« sélectionner les techniques de
laminage et de recuit correctes
« assurer la manutention de précision du
ruban souple au moyen d'un systeme
de transport de la ligne d’étamage
« assurer un déroulement et un
enroulement de précision corrects sur
I'enrouleur dans la ligne d'étamage

Les fabricants de panneaux qui souhaitent
réduire la tension sur la cellule aprés le
branchement en série des panneaux
devraient examiner leur systeme de
déroulement  sur l'équipement de
branchement des cellules afin d'éviter le
durcissement du ruban et le cambrage
durant le déroulement. Certains fabricants
de panneaux ont adopté une conception
de panneau alternative avec trois ou
méme quatre rubans plus petits par cellule
(au lieu de deux) qui réduit davantage
la tension sur les cellules aprés le
branchement en série des panneaux.

Parameétres critiques : le cambrage

Afin d’assurer l'installation droite du ruban
d'interconnexion durant le processus de
branchement en série des panneaux, il
est important de maintenir des valeurs
de cambrage réduites. La production
de panneaux solaires est devenue un

V¥ Figure 4: Phases de production dans le processus d'étamage traditionnel et PlasmaPREPLATE pour la production de

ruban photovoltaique

Processus traditionnel d’étamage par immersion en bain chaud
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processus  entierement  automatique
avec des vitesses de branchement en
augmentation. Les équipements de
branchement des panneaux a haut
rendement entiérement automatiques
peuvent étre soumis a des temps morts
inutiles dus a un cambrage excessif du
ruban d'interconnexion se produisant
durant le processus.

Le ruban avec un cambrage excessif peut
méme étre la cause de joints soudés
faibles ou d'une augmentation de la
quantité de déchets dans lI'équipement de
branchement.

En principe, le cambrage cible désiré est
actuellement de <5mm/metre. Il y a eu
une tendance a obtenir des spécifications
de cambrage plus étroites exigeant
des controles détaillés du processus de
production du ruban photovoltaique
et du déroulement sur I'équipement de
branchement durant la fabrication du
panneau.

Pour réduire le cambrage au minimum,
les fabricants de ruban photovoltaique
doivent considérer les perfectionnements
suivants:

«  Précision d'enroulement des
couches sur l'enrouleur, exigeant une
mécanique de précision et un contréle
du processus soigné

« Qualité uniforme du ruban, en
particulier une basse tolérance de
I'épaisseur du revétement

. Sélection de bobines de dimensions
adéquates

Les fabricants sont conscients des limites
du cambrage minimum possible aux
bords de la bobine, ou le ruban change de
direction durant la formation de couches.
Le cambrage minimum possible sur les
bobines dépend de la dimension du ruban
et du diameétre du tambour de la bobine.

Toutefois, les fabricants de panneaux ou
les mémes fournisseurs des équipements
de branchement des panneaux, peuvent
évaluer des améliorations possibles du
systéme de déroulement sur I'équipement
pour améliorer la formation des couches
avant le soudage.

L'augmentation des dimensions de la
bobine peut également contribuer a
réduire le cambrage généré sur le bord de
la bobine.

Production du ruban
photovoltaique : 'étamage
PlasmaPREPLATE par
rapport a I'étamage
traditionnel

Létamage de fil de cuivre est
traditionnellement effectué en faisant
passer le fil a travers un bain détain (ou
alliage pour soudure) fondu suivi du
nettoyage et du refroidissement du fil
revétu verticalement dans la tour de
refroidissement. La soudure intermétallique
peut étre obtenue seulement si la surface
du fil est propre et activée de facon
appropriée. Normalement, on utilise le
nettoyage avec l'acide ou le décapage
pour nettoyer la surface du fil avant
I'activation qui est obtenue au moyen du
fluxage. Le fluxage est un processus sale
et nuisible d’'un point de vue écologique
pouvant également résulter nocif pour les
opérateurs.

Figure 4 illustre une comparaison entre
les phases du processus détamage
traditionnel par immersion en bain chaud

V  Tableau 1: Paramétres de production typiques pour I'étamage traditionnel par rapport a I'étamage PlasmaPREPLATE dans la production de ruban photovoltaique

Type de processus

Vitesse de production
Nombre de lignes/rendement

Type de recuit

Préparation de la surface pour
I'étamage

Colt de production

Continuité de production

Acide, lavage et fluxage avant I'étamage
Couteux et dangereux pour l'opérateur

Etamage traditionnel

Processus d’étamage multiligne avec
préparation chimique humide de la surface

5-60m/min, en fonction de la souplesse du ruban

4-25, en fonction de la qualité,
de la souplesse du ruban

four/résistif/induction (hors ligne)

Haut — main d'ceuvre,
produits chimiques, énergie

Changements plus fréquents — bobines de 50kg

Haut — procédé par voie humide difficile

Pourcentage de déchets

Résidus de soudage

Controéle de la production

Investissement de capital

Surface occupée par la ligne
de production
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a controler

L'expérience et I'habilité de l'opérateur

sont fondamentales

Haut — contamination de fluxage dans

le bain d'étain

API limité avec I'assistance manuelle — complexe
Production multiligne/référence ligne a ligne

Bas

PlasmaPREPLATE

Etamé a haute vitesse sur une
ligne individuelle

Traitement avec surface seche sans fluxage

150m/min - ruban super souple
1 - ruban haute qualité super souple

Plasma (en ligne avec I'étamage)

Traitement avec plasma, a sec sans fluxage

Economique et facile & utiliser
Bas

Changements moins fréquents —
bobines de 500kg

Bas - Controle de qualité basé sur API

Bas - production sans fluxage

Production entierement contrélée par API -

en ligne

Contréle de qualité et systeme d’alarme avec API

Haut

Compact
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A Figure 5: ligne détamage PlasmaPREPLATE pour la
production de ruban photovoltaique

A Figure 6: interface HMI avec écran tactile, facile a
utiliser sur la ligne d‘étamage PlasmaPREPLATE

et les phases du processus d’étamage avec
le systeme PlasmaPREPLATE.

Grace au processus PlasmaPREPLATE il est
possible d'effectuer le recuit, le nettoyage
et I'activation de la surface du ruban avant
I'immersion dans le bain détain pour
consentir I'adhésion de I'étain sans exiger
le fluxage. L'étamage sans fluxage accélere
la création de la couche intermétallique,
qui a son tour permet d'obtenir une vitesse
d'étamage considérablement plus élevée
par rapport a la vitesse détamage du
processus traditionnel.

Le processus PlasmaPREPLATE peut
étre réglé pour le recuit du ruban et
pour obtenir le degré de souplesse
souhaité. Il est possible d'obtenir la
recristallisation compléete avec des limites
d'élasticité réduites jusqu'a 50MPa et
une granulométrie réduite. Le recuit
effectué en ligne avec I'étamage réduit la
manipulation du matériau souple.

Une tension et déformation mécanique
inférieures réduisent le potentiel de la
limite d'élasticité et I'augmentation du
cambrage sur l'enrouleur de la ligne de
laminage et sur le dérouleur de la ligne
d'étamage. Il est important de considérer
qu'en cas de bande super souple il est
nécessaire deffectuer une manipulation
de précision et un enroulement soigné.

Un systéme de transport de précision pour
la manipulation du ruban super souple
peut étre un investissement colteux,
nécessaire dans toute ligne d'étamage.
Par conséquent, les lignes d'étamage plus
rapides peuvent réduire linvestissement
de capital par des systémes de transport
par unité de rendement de production.

Les lignes d'‘étamage traditionnelles
exigent le nettoyage avec lacide, le
rincage et le fluxage avant I'étamage. Ces
procédés par voie humide non seulement
sont discutables du point de vue
écologique, mais également dangereux
et désagréables pour lopérateur. La
contamination avec fluxage du bain
d'étain  entraine des colts de résidus
d‘alliage de soudure élevés.
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L'utilisation des procédés par voie humide
s'ajoute au nombre de paramétres de
production devant étre contrblés avec
attention.

La fabrication de produits colteux, de
précision avec des tolérances étroites
comme un ruban d'interconnexion exige
un contréle rigoureux des conditions
de production pour éviter des quantités
excessives de déchets.

Cest souvent difficile a réaliser lorsqu'l
s'agit d'un procédé par voie humide.

Pour apprécier la différence entre les
deux processus, il suffit dobserver les
différences en termes de capacité de
production et de qualité du produit
fini. Malgré un investissement de
capital majeur, le processus détamage

PlasmaPREPLATE offre plusieurs avantages

qui se traduisent par des économies

significatives a long terme:

«  Une vitesse de production jusqua
150m/min par rapport a 5-60m/min
d'un processus traditionnel entrainant
moins de lignes d‘étamage, des
encombrements des équipements
inférieurs et moins de main d'ceuvre

«  Une stabilité de processus, temps
de  production  augmentés et
changements de bobine moins
fréquents, entrainant une manutention
de matériau plus limitée et une
présence d'opérateurs inférieure sur la
ligne d'étamage PlasmaPREPLATE

« La préparation de la surface séche
avec le plasma qui permet déliminer
les opérations de nettoyage avec
l'acide, le lavage, le séchage et le
fluxage, [Iélimination des déchets
et le traitement a l'eau typiques du
processus traditionnel

«  Une quantité de déchets d%étain
inférieure grace a la production sans
fluxage

+ Un changement rapide entre les
différents produits et les différentes
spécifications

« Des colts de production inférieurs en
termes de puissance, main d'ceuvre,
colts des produits chimiques ainsi
que manutention et entretien associés

« Un contrdle de la qualité en ligne du
processus d'étamage PlasmaPREPLATE
qui permet d'obtenir une qualité de
produit uniforme et moins déchets et
moins de retours de marchandise

Tableau 1 présente une comparaison entre
les parametres de production clés de
I'étamage traditionnel et les parametres de
production de I'étamage PlasmaPREPLATE.

Outre la capacité de production, le
processus au plasma offre également de
nombreux avantages en termes de qualité
de produit par rapport au processus
d'étamage traditionnel.

- Laqualité supérieure du produit se
manifeste par :

« Un fil super souple avec une limite
d‘élasticité jusqu’a 60MPa sur la bobine
et un allongement supérieur a 30%

« Un revétement uniforme, lisse et
brillant avec une tolérance d'épaisseur
plus étroite

- Un étamage sec sans fluxage et
produits chimiques qui simplifient le
contréle du processus, se traduisant
par une qualité de produit plus
uniforme

« Un systéme laser en ligne pour
mesurer |'épaisseur du revétement
indiqué pour une ligne au plasma a
haute vitesse

«  Controle de qualité du produit en ligne
informatisé avec base des données
des alarmes et des défauts superficiels
qui simplifie les activités de controle
qualité

+ Base des données de recettes de
production assistée par ordinateur qui
représente un instrument essentiel
pour l'opérateur et pour le responsable
de produit et formant partie intégrante
de la gestion du savoir-faire de

production
Cest la  stabilité du  processus
PlasmaPREPLATE, l'uniformité de la

qualité du produit, les colts d'exploitation
réduits et le pourcentage de déchets et
de résidus d'étain limité qui ont gagné
la confiance de nombreux fabricants de
ruban photovoltaique dés 2007 lorsque
le processus d'étamage PlasmaPREPLATE
fut présenté pour la premiére fois
au secteur de production du ruban
photovoltaique. |

Plasmait GmbH
PhilipsstraBe 27 / C3, 8403
Lebring

Autriche
Tel: +43 3182 52 4751
Email: info@plasmait.com
Website: www.plasmait.com
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Notizie del mercato

Nuova macchina di
nastratura di bobine

RIDGWAY Machines ha lanciato una
nuova macchina avanzata di nastratura
NCT per bobine strette, provvista di
un sistema unico nel suo genere per il
controllo del movimento della testa di
nastratura multiassiale.

Accoppiata ad un‘interfaccia
uomo-macchina completamente
programmabile e intelligente con touch
screen, la nuova NCT pud semplificare
la nastratura di tutte le configurazioni di
bobine strette in modo da ottenere sempre
i piu elevati livelli di qualita e di produttivita.

Il disegno costruttivo consente di risolvere
un problema diffuso delle macchine
tradizionali che presentano un accesso
limitato ad entrambi i lati della bobina.
Per semplificare la configurazione, il
sistema di supporto della bobina e

A Nuova nastratrice NCT per bobine strette di Ridgway

caratterizzato da un sistema automatico
di rotazione e regolazione in altezza della
bobina, che elimina anche la necessita
di rimuovere o riposizionare la bobina
per nastrare entrambi i lati, migliorando
I'efficienza e la produttivita operative.

La NCT & completamente programmabile,
ad esempio & possibile configurare il
numero di strati richiesti per ciascun
lato della bobina, il passo del nastro,
la velocita lineare e il controllo della
tensione. Grazie alla funzione di
inversione automatica prevista alla fine

di ciascun passaggio, si possono ottenere
strati multipli ininterrotti, senza incorrere
in tempi morti durante I'utilizzo della
macchina.

E previsto lalloggiamento di bobine
con una lunghezza tra 700 e 3000mm
e un peso fino a 200kg. La NCT accetta
larghezze di nastro di 20 0 25mm con una
capacita di passo tra 5 e 28mm, e funziona
ad una velocita di rotazione fino a 60rpm.
Il controllo della tensione varia da 20 a 50N.

Per i produttori di bobine con profili

stretti, come ad es. quelle utilizzate negli
statori di generatori di turbine eoliche, la
qualita e la produttivita della nastratura
saranno notevolmente aumentate. La NCT
impiega anche una diagnostica remota
delle macchine, grazie alla quale Ridgway
puo offrire agli utenti un‘assistenza
specifica in linea in tutto il mondo. Cio
assicura una rapida ottimizzazione delle
prestazioni della NCT in funzione delle
diverse condizioni operative.

Ridgway Machines - Regno Unito
Website: www.ridgwayeng.com

Una soluzione completa

Eurocable Group ha scelto InnoVites per offrire una soluzione
commerciale completa che comprende il software industriale
specifico su Microsoft Dynamics AX e il software per la
progettazione dei cavi CableBuilder.

Eurocable € un giovane gruppo internazionale fondato nel
2001. La societa occupa circa 200 persone e produce fili e cavi
elettrici in conformita con tutti gli standard europei e locali.
Due stabilimenti di produzione si trovano nella zona franca
di Jankomir (Zagabria). Un altro stabilimento di produzione
moderno & stato costruito a Jakovlje, nelle vicinanze di
Zagabria. Oltre alla produzione di cavi, Eurocable produce i
propri granuli in PVC e filo di rame.

La direzione di Eurocable prevede un'ulteriore crescita della
societa attraverso la razionalizzazione delle proprie procedure
e il miglioramento del servizio clienti. L'attuazione di una
soluzione IT moderna e una parte cruciale di tale strategia.

Tomislav Hren, direttore di produzione, ha dichiarato: “Grazie
alla soluzione completa di InnoVites, basata sulla tecnologia
Microsoft Dynamics AX, possiamo raggiungere nuovi livelli
di efficienza e di trasparenza nei nostri procedimenti. Questa
soluzione pronta e stata creata su misura per lindustria
del cavo e si adatta perfettamente ai nostri procedimenti.
L'esperienza di InnoVites ci aiuta ad adottare i migliori
procedimenti industriali utilizzando il loro software.”

Albert Groothedde, CEO di InnoVites, ha dichiarato: “E un
gran piacere annoverare Eurocable tra i nostri clienti. La
societa dispone di un'équipe giovane e motivata, pronta a
trarre in massimo beneficio dalla tecnologia per migliorare
ulteriormente la propria attivita. Siamo fieri di poter utilizzare
in  modo costruttivo la nostra esperienza nell'ambito
dellindustria per assistere i nostri clienti nel loro cammino
verso un continuo miglioramento”.

InnoVites - Paesi Bassi Website: www.innovites.com
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Notizie del mercato

Inosym Reels e Qunye Reels hanno
costituito una joint venture - 1Q Reels.

La costituzione di IQ Reels & un
passo decisivo per Inosym e Qunye e
assicurera sia ai clienti esistenti sia a
quelli nuovi di continuare a ricevere
prodotti e assistenza di elevata qualita,
grazie ad una rete di vendita completa
e globale e ad impianti di produzione a
livello internazionale, che si estendono
su una superficie di oltre 40.000m?2

La qualita e i servizi di Inosym
combinati con i costi di produzione
e gli stabilimenti produttivi di Qunye
consentiranno a IQ Reels di offrire aspi,

Accordo tra Inosym e Qunye per la fornitura di bobine

rocchetti e bobine in grado di soddisfare
tutte le richieste di qualita e di prezzo di
tutti i mercati.

IQ Reels resta a disposizione per
qualsiasi richiesta d'informazioni tramite
I'agente locale di Inosym, che puo essere
contattato sul sito web di Inosym www.
inosym.com o direttamente all'indirizzo
www.inosym.com o www.qunyeglobe.
com

Inosym - Nuova Zelanda
Website: www.inosym.com

Qunye Reels - Cina
Website: www.qunyeglobe.com

A | direttori di IQ-Reels sono da sinistra a destra, i
Sigg. Chen Houging, Grant Latimer, Bob Zhou,
Philip Young e la Sig.ra Wang Qiuxiang

Collegamenti traisole

ALCATEL-LUCENT e Telkom Indonesia
stanno  sviluppando un’infrastruttura
di rete di fibre ottiche da 3000km per
collegare le isole di Sulawesi, Maluku
e Papua nell'arcipelago indonesiano,
aprendo cosi alla regione nuove
opportunita di miglioramento della
competitivita per lo sviluppo economico e
sociale. Il sistema, che pud supportare una
velocita di trasmissione dei dati di 100G
al secondo, fornira una capacita massima
fino a 16Tbit al secondo.

Il sistema fa parte della super "autostrada
informatica” Nusantara di  Telkom
Indonesia, un’infrastruttura  terrestre

e sottomarina che attraversa lintero
arcipelago per rispondere all'aumento
della penetrazione della telefonia mobile
e all'incremento del traffico Internet.

Arief Yahya, direttore e presidente di
Telkom Indonesia, ha dichiarato: “Questo
nuovo sistema di cavi sottomarini fornira
un contributo significativo alla posa
della super “autostrada informatica” di
Nusantara, che concorre a gettare un
ponte sulla divisione digitale e offrire agli
utenti una gamma piu ampia di opzioni e
servizi di comunicazione!”

Presidente  di

Philippe Dumont,

Alcatel-Lucent Submarine Networks, ha
aggiunto: “Lespansione della connettivita
e la capacita incrementata per i servizi
di dati, in aree che non sono ancora
adeguatamente servite, sono fattori
vitali per garantire a tutti gli utenti un
migliore accesso alla banda larga. Siamo
lieti di supportare Telkom Indonesia
nell’accelerare I'espansione della
connettivita ad Internet in aree remote e
di superare i limiti strutturali e geografici
che limitano la penetrazione della banda
larga”

Alcatel-Lucent - Francia
Website: www.alcatel-lucent.com

Nexans opta per Dow

Il prodotto piu recente di Nexans, Energex® Extra, utilizzera
Dow Endurance™ HFDC-4202, lisolamento di polietilene
reticolato che ritarda la formazione di arborescenze (TR-XLPE).

| vantaggi derivanti dall'utilizzo di Dow Endurance HFDC-4202
con Energex Extra, includono una maggiore resistenza alla
formazione di arborescenze, una maggior ritenzione della
resistenza dielettrica dopo la prova di arborescenza accelerata
di 360 giorni (AWTT) di ICEA e costi di gestione ridotti grazie ad
una maggiore vita utile del cavo.

“I  nostri clienti chiedono affidabilita, ripetibilita e
ottimizzazione dei costi per i loro cavi di media tensione. Il
cambio di Nexans a Dow Endurance HFDC-4202 migliorera
ulteriormente le prestazioni dei nostri cavi di media tensione,”
ha dichiarato Rick Vascotto, vicepresidente delle vendite e
del marketing per il settore delle infrastrutture dell’energia
dell’America del Nord.

Nexans ha ricevuto la certificazione dell’Associazione Canadese
sugli Standard (CSA) per la norma C68.5 (cavi primari blindati

e con neutro concentrico per servizi pubblici di distribuzione
dell'energia) e dispone dei requisiti per applicare il marchio
CSA ai prodotti fabbricati con l'isolamento Dow Endurance
HFDC-4202.

“Nexans € il primo produttore nelllAmerica del Nord a
convertirsi completamente all'isolamento Dow Endurance
HFDC-4202 per i cavi Energex Extra e siamo entusiasti della
presentazione di questo nuovo prodotto,” ha dichiarato
Kim Ann Mink, presidente di Dow Elastomers, Electrical and
Telecommunications.

“La nostra collaborazione sottolinea I'impegno da tutti noi
assunto per una continua innovazione mediante la nostra
alleanza “Dow Inside” per offrire una maggiore affidabilita alle
soluzioni di distribuzione di potenza”.

Inoltre, con l'isolamento Dow Endurance HFDC-4202, Energex
Extra offrira migliori proprieta di estrusione e spelatura.

Nexans - Francia Website: www.nexans.com
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Articolo tecnico

Nastro fotovoltaico:
Panoramica delle specifiche
di prodotto e comparazione
dei processi di produzione

A cura di Ilgor Rogelj, Peter Ziger e Primoz Eiselt, Plasmait GmbH, Lebring, Austria

Riassunto

Il nastro fotovoltaico € un componente
essenziale dei pannelli solari tradizionali
ed é utilizzato per collegare le celle solari
fra di esse e alla cassetta di derivazione.

Il nastro fotovoltaico & un nastro di rame
stagnato di circa 1-mm di larghezza
e 0,08-05mm di spessore con un
rivestimento di lega di saldatura di 10-30
micron di spessore. La qualita del nastro
fotovoltaico e della relativa saldatura alle
celle solari & essenziale per assicurare
I'efficienza e la durata del pannello.

Il presente articolo analizza la dinamica
del mercato di fabbricazione del nastro
fotovoltaico e descrive in linee generali
le specifiche del prodotto normalmente
richieste dai fabbricanti di pannelli.

Queste includono proprieta quali la
composizione del materiale, la gamma di
dimensioni, la rettilineita, lo spessore del
rivestimento di saldatura, le caratteristiche
meccaniche e altro.

Il processo di stagnazione tradizionale
viene confrontato con il nuovo processo
di stagnazione assistito da plasma senza
prodotti chimici, ampiamente adottato
in Occidente e sempre di pit anche in
Asia. | due processi di produzione sono
confrontati in termini di rendimento,
produttivita, efficienza, controllo del
processo e impatto ambientale.

Nastro fotovoltaico

Il nastro fotovoltaico € un conduttore di
rame stagnato per immersione in bagno
caldo che si utilizza nei pannelli solari
fotovoltaici. Esistono due tipi di nastro
fotovoltaico: il nastro di connessione
(stringing) o di saldatura fra piu celle
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A Figura 1: Nastro di connessione prodotto sulla linea di stagnatura PlasmaPREPLATE e avvolto su bobina come

prodotto finito pronto per lo stringing

(tabbing) e la barra collettrice fotovoltaica,
entrambe necessarie in una cella solare
di silicio tradizionale. | pannelli con strati
sottili normalmente richiedono solo la
barra collettrice.

Il nastro di connessione & saldato
direttamente al cristallo di silicio per
collegare le celle solari del pannello
solare. Il nastro di connessione conduce
la corrente generata nelle celle solari alla
barra collettrice fotovoltaica.

La barra collettrice & un conduttore di
rame stagnato per immersione in bagno
caldo installato attorno al perimetro
dei pannelli solari. La barra collettrice
fotovoltaica collega i nastri di connessione
alla cassetta di derivazione.

Dinamica del mercato
del nastro fotovoltaico

La fabbricazione del nastro fotovoltaico
€ un settore in crescita, dinamico e
frammentato dellindustria fotovoltaica.
Esistono molti tipi distinti di pannelli e
celle solari che richiedono tipi distinti di
nastri fotovoltaici. | disegni di pannelli
e celle solari sono soggetti a continui
cambiamenti dovuti ai rapidi sviluppi
dell'industria fotovoltaica. Questo pre-
suppone la continua evoluzione delle
specifiche per nastri fotovoltaici. | fornitori
di nastri fotovoltaici sono costantemente
sotto pressione economica a causa del
rapido declino dei prezzi dei pannelli
solari.
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A Figura 2: Pannello solare con nastri interconnessi
saldati su celle e barra collettrice attorno al
perimetro del pannello

Il nastro fotovoltaico & un componente
chiave del pannello solare ed e un fattore
importante che determina lefficienza e
la durata dei pannelli. Lelevata efficienza
e durata del pannello solare si possono
ottenere solamente con un nastro
fotovoltaico di buona qualita installato
correttamente nel pannello solare. Un
nastro fotovoltaico di buona qualita puo
inoltre migliorare l'efficienza di produzione
del pannello e di conseguenza ridurre la
percentuale di scarti.

Per garantire un'elevata produttivita del
processo di connessione fra celle solari
(ovvero il processo di collegamento
in serie noto anche come stringing) e
necessario utilizzare un nastro di buona
qualita, diritto, morbido e saldato
correttamente. Inoltre bisogna assicurare
un posizionamento accurato del nastro
fotovoltaico durante il processo di
stringing/tabbing. Un nastro di connes-
sione di buona qualita consentira di
ridurre inevitabilmente i tempi morti della
saldatrice di celle fotovoltaiche (stringer) e
la percentuale di scarti. Gli attuali stringer
ad alta velocita richiedono specifiche di
nastro molto esigenti.

Le tre tendenze chiave per
riguarda le specifiche per
fotovoltaico includono:

. Tolleranze  sempre  piu  strette
di spessore di saldatura e di
rettilineita del nastro richieste dagli
equipaggiamenti  di  connessione
delle celle ad alto rendimento
completamente  automatizzate di
nuova generazione

- Limiti di elasticita del nastro piu bassi

quanto
nastro

(Rp0,2%) necessari per celle solari
sempre piu sottili
«  Nuove strutture di pannelli che

utilizzano tre nastri di connessione per
cella anziché due, data la crescente
richiesta di nastri piu piccoli (piu stretti
e piu spessi). Cido comporta, a sua volta,
un aumento della capacita delle linee
di stagnatura di precisione per nastri di
connessione di dimensioni ridotte

www.read-eurowire.com

Specifiche e requisiti
del nastro fotovoltaico

Il conduttore o materiale di base del nastro
fotovoltaico € il rame ad alta conduttivita
e purezza. Generalmente, il rame che si
utilizza nei nastri fotovoltaici € il rame ETP,
“DIP Form” o rame senza ossigeno (OFC:
CD-110,CD-101, CD-102).

Il filo di rame viene laminato in un
laminatoio per produrre nastri di rame
che vengono successivamente stagnati/
saldati in una linea di stagnatura per la
produzione di nastro fotovoltaico.

Alcuni produttori utilizzano un processo
alternativo di taglio di strisce di rame per
produrre nastri di rame che generalmente
sono di qualita inferiore.

La gamma di dimensioni di nastri di rame

nudi (materiale di alimentazione della

linea di stagnatura) & la seguente:

+  Barre collettrici fotovoltaiche: larghezza
[3-6mm] x spessore [0,2-0,5mm]

« Nastri di connessione: larghezza
[1-3mm] x spessore [0,08-0,2mm]

Le tolleranze per il nastro di rame
variano da produttore a produttore.
Esse dipendono principalmente dal
tipo di laminatoi utilizzati, dalla qualita
del materiale di alimentazione e dal
know-how del fabbricante.

Le tolleranze tipiche per i produttori con
buone capacita di laminazione sono:

« Tolleranza di ampiezza: +8+15 micron
« Tolleranza di spessore: +8+13 micron

Le proprieta meccaniche del nastro

fotovoltaico che richiedono normalmente

i fabbricanti di pannelli sono:

+ Resistenza alla trazione: <250 MPa

+ Allungamento: >20%

« Centinatura: <0,5% [5mm su un
campione di Tm di lunghezza]

« Limite di elasticita (Rp0,2%)

+ Rigido/semirigido >120MPa

+  Morbido <80MPa

«  Supermorbido <65MPa

La rettilineita del nastro fotovoltaico,
nota anche come centinatura; si misura in
termini di millimetri di deviazione da una
linea retta in un campione di un metro di
lunghezza. Il livello massimo di centinatura
& determinato dal processo di stringing e
varia generalmente fra <8 e <5mm/m.

La composizione delle leghe di saldatura

utilizzate in un nastro fotovoltaico puo

variare. Essa dipende dalla tecnica

di stringing o di saldatura delle celle

utilizzata dal fabbricante di pannelli

per le norme locali in materia di salute

e di sicurezza per quanto riguarda la

fabbricazione degli stessi. Le composizioni

delle leghe di saldatura tradizionali sono le

seguenti:

+ Lega di saldatura senza piombo: Sn
100

+ Lega di saldatura con piombo: SnPb
60/40

- Lega di saldatura contenente argento:
SnAg 96,5/3,5; SnAgCu 96,5/3,0/0,5

+ Lega di saldatura contenente piombo
e argento: SnPbAg 62/36/2

« Lega di saldatura a bassa temperatura:
BiSn 57/43; BiSnAg 57,7/42/0,3

Lo spessore del rivestimento di saldatura
varia da 10 a 40 micron con tolleranze
fra +10% e +30%. Lo spessore del
rivestimento di saldatura piu comune é 20
micron £4 micron.

Esistono tre tipi di tecniche per misurare lo

spessore del rivestimento di saldatura:

- Raggi X: misurazione fuori linea
utilizzata per misurare lo spessore di
un lato

+  Micrometro manuale: misurazione
fuori linea per misurare lo spessore
totale di due lati del rivestimento

« Laser: misurazione in linea che si pud
installare nella linea di stagnatura per
misurare lo spessore totale dei due lati
del rivestimento durante la produzione
di nastri fotovoltaici

I nastro fotovoltaico viene anche
controllato  visivamente o con un
microscopio per esaminare la qualita del
rivestimento che non dovrebbe presentare
difetti come macchie, residui, sbavature,
incisioni, decolorazione, rame nudo visibile
attraverso il rivestimento di saldatura,
piccoli fori e altri tipi di difetti meccanici.

La maggior parte delle specifiche e delle

tecniche di misurazione sopra citate

e specificata nelle norme per nastri

fotovoltaici presentate nell'agosto 2011,

disponibili sul sito web www.semi.org.

Queste comprendono:

- SEMI PV18-0811: guida per specificare
un nastro di connessione fotovoltaico

«  SEMI PV19-0811: guida per collaudare
le caratteristiche di un nastro di
connessione fotovoltaico

¥V Figura 3: Sezione trasversale di un nastro di rame stagnato perimmersione in bagno caldo tradizionale
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| prodotti finiti di nastro fotovoltaico sono
confezionati in bobine/aspi o dischi/
pancake. Le bobine piu comuni che si
utilizzano per il nastro fotovoltaico in
Europa sono le DIN K125, K160, K200 e
K250, mentre in Asia si utilizzano anche la
P4 eP10.

Parametri critici di
qualita per il nastro
fotovoltaico

Le specifiche per il nastro fotovoltaico
sopra citate sono a loro modo importanti.
Il tipo di rame e la purezza determinano
la conduttivita del materiale e il livello
massimo di morbidezza raggiungibile per
il nastro. La composizione della lega di
saldatura, lo spessore e la composizione
del rivestimento influenzano la qualita del
giunto saldato e la durata del pannello.

Un alto valore di allungamento del nastro
fotovoltaico & importante per evitare
la rottura del giunto saldato fra la barra
collettrice e il nastro di connessione, che
puo verificarsi a causa dello stiramento/
tensione dovuti a oscillazione di
temperature durante il funzionamento
del pannello. Le continue fluttuazioni di
temperatura, a volte estreme, durante la
vita operativa del pannello solare mettono
a prova i giunti saldati durante la vita utile
del pannello che € mediamente di 25 anni.

| due parametri critici per la maggior
parte dei fabbricanti di nastri fotovoltaici
sono la centinatura e il limite di elasticita.
Numerosi fabbricanti di nastri fotovoltaici
trovano difficile raggiungere un alto livello
di morbidezza del nastro assicurandone
contemporaneamente la rettilineita.
Ottenere o meno una sufficiente
morbidezza e dei bassi valori di centinatura,

potrebbe rappresentare la differenza
fra ottenere o perdere un contratto di
fornitura. Di conseguenza, i fabbricanti

sono costretti a migliorare continuamente
le proprie tecniche di laminazione, ricottura,
stagnatura e manipolazione del materiale
per soddisfare specifiche di prodotto
sempre piu esigenti.

Parametri critici: limite di elasticita

Il coefficiente di dilatazione termica
del rame é diverso dal coefficiente di
dilatazione termica del silicio. Il nastro
di connessione viene saldato sulla cella
di silicio a temperature intorno ai 200°C.
Il raffreddamento dopo il processo di
stringing provoca una deformazione
che potrebbe condurre alla rottura dei
cristalli di silicio. | nastri di connessione
con bassi limiti di elasticita riducono la
sollecitazione sulle celle di silicio dopo
lo stringing e conseguentemente la
percentuale di scarti.
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L'utilizzo di celle solari sempre piu sottili
determina la richiesta di nastri con limiti di
elasticita sempre pil bassi (Rp0,2%). Solo
pochi anni fa si utilizzavano normalmente
celle solari di 300 micron di spessore.
progettate per sopportare la sollecitazione
di nastri con un limite di elasticita di
<120MPa. Attualmente, si usano celle
di 160-180 micron di spessore e quindi
€ normale utilizzare nastri con un limite
elastico <70MPa-<80MPa. E probabile
che lo spessore medio delle celle continui
a ridursi ponendo ulteriormente sotto
pressione i fabbricanti di nastri per ridurre
il limite di elasticita al di sotto di 65MPa.

Per ridurre il limite di elasticita del nastro

fotovoltaico, i fabbricanti dovrebbero
considerare le seguenti aree di
perfezionamento:

. selezionare materiale di rame di

alimentazione appropriato

« selezionare le tecniche di laminazione
e ricottura corrette

« assicurare la  manipolazione di
precisione  del nastro morbido
mediante il sistema di trasporto della
linea di stagnatura

« assicurare un buono svolgimento
e avvolgimento di  precisione
sull’avvolgitore  nella  linea  di

stagnatura

| fabbricanti di pannelli che desiderano
ridurre la sollecitazione sulla cella dopo lo
stringing, dovrebbero esaminare il proprio
sistema di svolgimento sullo stringer
per evitare l'indurimento del nastro e la
centinatura durante lo svolgimento.

Alcuni fabbricanti di pannelli hanno
adottato un progetto di pannello
alternativo con tre o persino quattro nastri
piu piccoli per cella (anziché due) che
riduce ulteriormente la sollecitazione sulle
celle dopo lo stringing.

Parametri critici: la centinatura

Al fine di assicurare l'installazione retta del
nastro di connessione durante lo stringing,
€ importante mantenere dei bassi valori di
centinatura.

La produzione di pannelli solari &
diventata un processo completamente
automatico con velocita di stringing in
aumento. Gli stringer ad alto rendimento
completamente automatizzati possono
essere sottoposti a inutili tempi morti
dovuti a una centinatura eccessiva del

nastro di connessione che si verifica
durante il processo. Il nastro con una
centinatura eccessiva puo essere

addirittura la causa di giunti saldati deboli
o di un aumento della quantita di scarti
nello stringer.

Attualmente, lobiettivo e di ottenere
normalmente una centinatura di <5mm/
metro. Si € manifestata la tendenza a
ottenere requisiti di centinatura sempre
piu stretti che richiedono valutazioni
dettagliate del processo di produzione del
nastro fotovoltaico e dello svolgimento
sullo stringer durante la fabbricazione del
pannello.

Per ridurre al minimo la centinatura,
i fabbricanti di nastro fotovoltaico
devono considerare le seguenti aree di
miglioramento:

- Precisione di avvolgimento degli strati
sull'avvolgitore, che richiede una
meccanica di precisione e un accurato
controllo del processo

« Qualita uniforme del nastro, in
particolare una bassa tolleranza dello
spessore del rivestimento

« Selezione di bobine di
adeguate

dimensioni

| fabbricanti sono consapevoli dei limiti
della minima centinatura possibile al

¥V Figura 4: Fasi di produzione nel processo di stagnatura tradizionale e PlasmaPREPLATE per la produzione di nastro

fotovoltaico
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bordo della bobina, dove il nastro cambia
direzione durante la formazione di strati.
La centinatura minima possibile sulle
bobine dipende dalla dimensione del
nastro e dal diametro del tamburo della
bobina.

Tuttavia, i fabbricanti di pannelli o gli
stessi fornitori di stringer possono valutare
possibili miglioramenti del sistema di
svolgimento sullo stringer per migliorare
la formazione di strati di nastro prima della
saldatura. L'aumento delle dimensioni
della bobina puo inoltre contribuire a
ridurre la centinatura che si genera sul
bordo della bobina.

Produzione del

nastro fotovoltaico:

la stagnatura
PlasmaPREPLATE
rispetto alla stagnatura
tradizionale

La stagnatura di filo di rame si realizza
generalmente facendo passare il filo

attraverso un bagno di stagno (o
lega per saldatura) fuso seguito da
pulizia e raffreddamento del filo

rivestito verticalmente nella torre di
raffreddamento.

La saldatura intermetallica si pud ottenere
solamente se la superficie del filo & pulita e
attivata in modo appropriato.

Normalmente, si utilizza la pulizia con
l'acido o il decapaggio per pulire la
superficie del filo prima dell'attivazione
della superficie che si ottiene con |l
flussaggio. Il flussaggio € un processo
sporco e dannoso da un punto di vista
ambientale che puo risultare nocivo per gli
operatori.

Figura 4 illustra una comparazione fra le
fasi del processo di stagnatura tradizionale
per immersione in bagno caldo e le fasi
del processo di stagnatura con il sistema
PlasmaPREPLATE.

Mediante il processo PlasmaPREPLATE e
possibile realizzare la ricottura, la pulitura
e l'attivazione della superficie del nastro di
rame prima di porlo nel bagno di stagno
per consentire l'adesione dello stagno
senza richiedere il flussaggio.

La stagnatura senza flussaggio accelera
la creazione dello strato intermetallico,
che a sua volta permette di ottenere una
velocita di stagnatura notevolmente piu
elevata rispetto alla velocita di stagnatura
del processo tradizionale.

I processo  PlasmaPREPLATE  puo
essere regolato per la ricottura del
nastro di rame e ottenere il grado di
morbidezza  desiderato. E  possibile
ottenere la completa ricristallizzazione
con limiti di elasticita fino a 50MPa e una
granulometria ridotta.

La ricottura in linea con la stagnatura
riduce la manipolazione del materiale

morbido. Una minore sollecitazione
e deformazione meccanica riducono
il potenziale del limite di elasticita
e I"aumento della centinatura

sullavvolgitore della linea di laminazione
e sullo svolgitore della linea di stagnatura.

E importante considerare che in caso
di nastro supermorbido sono necessari
una manipolazione di precisione e un
avvolgimento accurato.

Un sistema di trasporto di precisione per
la manipolazione del nastro supermorbido

V¥  Tabella 1: Parametri di produzione tipici per la stagnatura tradizionale rispetto alla stagnatura PlasmaPREPLATE nella produzione di nastro fotovoltaico

Processo di stagnatura multilinea con
preparazione della superficie con prodotti

Tipo di processo

Velocita di produzione
Numero di linee/rendimento
Tipo di ricottura

Preparazione della superficie
per la stagnatura

Costi di produzione

Continuita di produzione

Costoso e pericoloso per I'operatore

Stagnatura tradizionale

chimici a umido

5-60m/min, secondo la morbidezza del nastro

4-25, secondo la qualita, morbidezza del nastro

forno/resistivo/induzione (fuori linea)

Acido, lavaggio, flussaggio
prima della stagnatura

Alto - manodopera, prodotti chimici, energia

Cambi pili frequenti — bobine da 50kg

Alto - - processi a umido difficili da controllare

Percentuale di scarti

Scarti di saldatura

Controllo della produzione

Investimento di capitale

Superficie occupata dalla linea
di produzione

www.read-eurowire.com

I'esperienza e I'abilita dell'operatore sono

fondamentali

Alto - contaminazione di flussaggio

nel bagno di stagno

PLC limitato con assistenza manuale - complesso
produzione multilinea/riferimento linea a linea

Basso

Grande

PlasmaPREPLATE

Stagnato ad alta velocita su linea individuale
Trattamento con superficie asciutta senza

flussaggio

150m/min - nastro supermorbido

1 - nastro di alta qualita supermorbido

Plasma (in linea con la stagnatura)

Trattamento con plasma,
a secco senza prodotti chimici

Costi ridotti e di facile utilizzo per I'operatore

Basso

Cambi meno frequenti — bobine da 500kg

Basso

Controllo di qualita in linea basato su PLC

Basso - produzione senza flussaggio

Produzione controllata completamente

con PLC —in linea

Controllo di qualita e sistema di allarme con PLC

Alto

Compatto
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A Figura 5: Linea di stagnatura PlasmaPREPLATE per
la produzione di nastro fotovoltaico

A Figura 6: Interfaccia HMI con schermo tattile,

di facile utilizzo sulla
PlasmaPREPLATE

linea di stagnatura

pud essere un investimento costoso,
necessario in ogni linea di stagnatura.
Pertanto, le linee di stagnatura piu
veloci possono ridurre linvestimento di
capitale in sistemi di trasporto per unita di
rendimento di produzione.

Le linee di stagnatura tradizionali
richiedono la pulitura con acido, il lavaggio
e il flussaggio prima della stagnatura.

Questi processi a umido non solo sono
discutibili da un punto di vista ecologico,
ma anche pericolosi e spiacevoli per
l'operatore.

La contaminazione con flussaggio del
bagno di stagno comporta costi di scarti
di lega per saldatura elevati. Lutilizzo
dei processi a umido si aggiunge al
numero di parametri di produzione che
si devono controllare con attenzione.
La fabbricazione di prodotti costosi, di
precisione con tolleranze strette come
un nastro di connessione richiede un
controllo rigoroso delle condizioni di
produzione per evitare quantita eccessive
di scarti. Cio é spesso difficile da realizzare
quando si tratta di un processo a umido.

Per apprezzare la differenza fra i due
processi, €& sufficiente osservare le
differenze in termini di capacita produttiva
e di qualita del prodotto finito.

Malgrado il maggiore investimento

di capitale, il processo di stagnatura

PlasmaPREPLATE offre molti vantaggi che

si traducono in notevoli risparmi a lungo

termine:

« Velocita di produzione fino a 150m/
min rispetto a 5-60m/min di un
processo tradizionale che significa

meno linee di stagnatura, minori
ingombri macchina e una minore
manodopera

- Stabilita di processo, tempi di
produzione aumentati e cambi
di bobina meno frequenti, che

comportano una minore  mMovi-
mentazione di materiale e una
presenza di operatori inferiore sulla
linea di stagnatura PlasmaPREPLATE
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- La preparazione della superficie
asciutta con plasma, che consente
di eliminare le operazioni di pulitura
con l'acido, lavaggio, asciugatura e
flussaggio, lo smaltimento di scarti
e il trattamento con acqua tipici del
processo tradizionale

+ Una minore quantita di scarti di rame
grazie alla produzione senza flussaggio

« Cambio rapido fra diversi prodotti e

specifiche
« Costi di produzione inferiori in
termini  di energia, manodopera,

costo dei prodotti chimici e relativa
manipolazione e manutenzione

«  Controllo della qualita in linea del
processo di stagnatura Plasma-
PREPLATE, che consente di ottenere
una qualita di prodotto uniforme e
meno scarti e meno resi

| parametri di produzione chiave della
stagnatura tradizionale vengono con-
frontati con i parametri di produzione
della stagnatura PlasmaPREPLATE nella
Tabellal.

Oltre all'efficienza produttiva, il processo

al plasma offre anche numerosi vantaggi

di qualita di produzione rispetto al

processo di stagnatura tradizionale.

« La qualita superiore e uniforme del
prodotto si manifesta in:

- Filo supermorbido con limite
elastico fino a 60MPa sulla bobina e
allungamento oltre il 30%

- Rivestimento uniforme, liscio e brill-
ante con tolleranza di spessore piu
stretta

- Stagnatura asciutta, senza flussaggio
e prodotti chimici che semplifica
il controllo del processo e si traduce
in una qualita di prodotto piu
uniforme

- Sistema laser in linea per misurare
lo spessore del rivestimento, indicato
per una linea al plasma ad alta
velocita

«  Controllo di qualita del prodotto in
linea computerizzato con base di dati
degli allarmi e dei difetti superficiali
che semplifica le attivita di controllo
qualita

- Base di dati di ricette di produzione
assistita da calcolatore che rappresenta
uno  strumento  essenziale  per
l'operatore e per il responsabile di
prodotto e costituisce parte integrante

della gestione del know-how di
produzione
E la stabilita del processo Plasma-

PREPLATE, l'uniformita della qualita del
prodotto, i costi ridotti di funzionamento
e la bassa percentuale di scarti e residui
di stagno che hanno guadagnato la
fiducia di numerosi fabbricanti di nastro
fotovoltaico sin dal 2007 quando |l
processo di stagnatura PlasmaPREPLATE
fu presentato per la prima volta al settore
di produzione del nastro fotovoltaico. H

Plasmait GmbH
PhilipsstraBe 27/C3, 8403
Lebring

Austria
Tel: +43 3182 52 4751
Email: info@plasmait.com
Website: www.plasmait.com
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Nueva encintadora de

bobinas

RIDGWAY Machines ha presentado su
nueva encintadora avanzada NCT para
bobinas estrechas, provista de un sistema
de control del movimiento de la cabeza de
encintado multieje de disefio exclusivo.

Dotada de HMI  completamente
programable inteligente con pantalla
tactil, la nueva NCT permite simplificar
el encintado de bobinas estrechas de
todo tipo y alcanzar siempre los méximos
niveles de calidad y productividad.

Su disefio permite resolver un problema
corriente de las maquinas de encintado
convencionales, que tienen acceso
limitado por ambos lados de la bobina.

Para simplificar la configuracion, el
sistema de soporte de la bobina esta
equipado con un sistema de rotacién
y regulacion de la altura de la bobina
automatico que evita también tener que
quitar o volver a colocar una bobina para
encintarla por ambos lados, mejorando la
eficiencia operativa y la productividad.

La maquina NCT es completamente
programable: por ejemplo se puede
configurar el numero de estratos
requeridos en cada lado de la bobina,
el paso de la cinta, la velocidad lineal
y el control de la tensién. La inversion

A Nueva encintadora NCT para bobinas estrechas de Ridgway

automatica al final de cada pasada
permite  realizar estratos  multiples
ininterrumpidos, sin ocasionar tiempos
muertos durante el uso de la maquina.

La maquina soporta bobinas de 700 a
3000mm de longitud y de hasta 200kg de
peso. La NCT admite cintas de 20 6 25mm
de ancho con paso de entre 5y 28mm, y
trabaja a una velocidad de rotacién de
hasta 60rpm. El control de la tensién varia
de 20 a 50N.

Gracias a esta nueva maquina, los
fabricantes de bobinas de perfil estrecho,

como las utilizadas en estatores de
generadores de turbinas edlicas, podran
obtener la méxima calidad de encintado y
productividad.

La NCT wusa también un servicio de
diagnéstico remoto mediante el cual
Ridgway puede ofrecer asistencia especifica
a los usuarios de la maquina en todo el
mundo. Esto asegura la rdpida optimizacion
de las prestaciones de la maquina segun las
distintas condiciones operativas.

Ridgway Machines - Reino Unido
Website: www.ridgwayeng.com

cables CableBuilder.

normas europeas y locales.

alambre de cobre.

aun mas la empresa
y mejorando el

crucial de esta estrategia.

Eurocable es un grupo internacional joven creado en
2001. Tiene aproximadamente 200 empleados y produce
alambres y cables eléctricos de conformidad con todas las

Dentro de la zona franca Jankomir (Zagreb) hay dos plantas
productivas. Otra planta de produccion moderna se halla
en Jakovlje, cerca de Zagreb. Ademas de la produccién de
cables, Eurocable produce sus propios granulos de PVC y

El objetivo de la direccion de Eurocable es expandir
racionalizando sus operaciones
servicio de atencion al
implementacion de una moderna soluciéon IT es parte

completa que

Una solucion completa

Eurocable Group ha seleccionado a InnoVites para el
suministro de wuna solucién comercial
comprende el software industrial especifico basado en
Microsoft Dynamics AX y el software para el disefo de

El director de produccion, Tomislav Hren, dijo: “La solucién
completa de InnoVites, basada en la tecnologia Microsoft
Dynamics AX nos permite alcanzar nuevos niveles de
eficiencia y transparencia en nuestras operaciones.

“Esta solucién estandar ha sido creada especificadamente

su software.”

para la industria del cable y se adapta perfectamente a
nuestros procedimientos. La experiencia de InnoVites nos
ayuda a adoptar las mejores practicas industriales usando

Albert Groothedde, CEO de InnoVites, dijo: “Es estupendo
tener a Eurocable entre nuestros clientes.

“Es un equipo joven y lleno de entusiasmo, listo para

aprovechar al maximo la tecnologia y mejorar aiin més sus
operaciones. Es genial hacer uso de nuestra experiencia en

mejora continua”
cliente. La

la industria para asistir a nuestros clientes en su camino de

InnoVites - Paises Bajos

Website: www.innovites.com
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Nueva sociedad entre Inosym y Qunye en el sector de los carretes

Inosym Reels y Qunye Reels han
fundado una empresa conjunta, 1Q
Reels.

La creacion de la nueva sociedad
IQ Reels es un hito de singular
importancia para Inosym y Qunye con
la que asegurard a sus clientes nuevos
y habituales la continua recepcién de
productos de alta calidad y asistencia a
través de una completa red de ventas
global y plantas de produccién a nivel
internacional de mas de 40.000m?.

La calidad y el servicio de Inosym,
combinados con la base de costes
y las plantas productivas de Qunye,
permitiran a 1Q Reels ofrecer carretes,

bobinas y devanaderas que cumplan
todas las expectativas de calidad y
precio de todos los mercados.

IQ Reels queda a disposicién para
responder a cualquier peticion de
informacion a través del agente local de
Inosym, que se puede contactar a través
de la péagina web de Inosym www.
inosym.com o directamente a través de
www.inosym.com o www.qunyeglobe.
com

Inosym - Nueva Zelanda
Website: www.inosym.com

Qunye Reels - China
Website: www.qunyeglobe.com

A los directores de IQ Reels son, de izquierda
a derecha, los senores Chen Houging, Grant
Latimer, Bob Zhou, Philip Young, y la sehora
Wang Qiuxiang

Conexiones entre islas

ALCATEL-LUCENT y Telkom Indonesia
desarrollaran una infraestructura de
red de fibra 6ptica de 3000km para

interconectar las islas de Sulawesi,
Maluku, y Papua en el archipiélago
de Indonesia, abriendo nuevas
oportunidades para mejorar la

competitividad de la zona para su
desarrollo econémico y social. El sistema,
que podrd soportar velocidades de
datos de 100G por segundo, ofrecera
una capacidad total de hasta 16Tbit por
segundo.

El sistema forma parte de la super linea
de comunicaciones Nusantara de Telkom

Indonesia, una infraestructura terrestre
y submarina a través del archipiélago
para responder al incremento de la
penetracion de la telefonia moévil y al
crecimiento del trafico Internet.

Arief Yahya, director y presidente de
Telkom Indonesia, dijo: “Este nuevo
sistema de cable submarino contribuira
significativamente al despliegue de
nuestra super linea de comunicaciones
Nusantara que contribuird a tender un
puente a través de la division digital y
ofrecer a las personas una gama mas
amplia de opciones y servicios de
comunicacion.”

Philippe  Dumont, presidente  de
Alcatel-Lucent Submarine Networks dijo:
“Expandir la conectividad y aumentar la
capacidad de los servicios de datos en
areas que todavia no estan bien servidas
es vital para todos para mejorar el acceso
a la banda ancha. Estamos contentos
de poder apoyar a Telkom Indonesia a
acelerar la expansion de la conectividad
Internet en zonas remotas y a superar los
limites estructurales y geograficos que
limitan la penetracion de la banda ancha”

Alcatel-Lucent - Francia
Website: www.alcatel-lucent.com

Nexans se convierte a Dow

El dltimo producto de Nexans,
Energex® Extra, utiliza el aislamiento
de polietileno reticulado retardante de
arborescencia acuosa (TR-XLPE) Dow
Endurance™ HFDC-4202.

Las ventajas de usar Energex Extra con
Dow Endurance HFDC-4202 incluyen
mayor resistencia a la formacion
de arborescencias acuosas, mayor
retencion de resistencia dieléctrica
después de la prueba de arborescencia
acuosa acelerado de 360 dias (AWTT) de
ICEA y menores costes de gestion como
consecuencia de una vida util del cable
mas prolongada.

“El  cambio a Dow Endurance
HFDC-4202 de Nexans mejorara aun
mas las prestaciones de nuestros

cables de media tension,” dijo Rick
Vascotto, vicepresidente de ventas y
marketing de Nexans, para el sector
de infraestructuras de energia de
Norteamérica.

Nexans ha recibido la certificacion de la
asociacién canadiense de normas (CSA)
para la norma C68.5 (cables primarios
blindados y con neutro concéntrico para
servicios de distribuciéon energética y
cumple los requisitos necesarios para
aplicar la marca CSA a los productos

fabricados con aislamiento Dow
Endurance HFDC-4202.
“Nexans es el primer productor

norteamericano que se ha convertido
totalmente al aislamiento  Dow
Endurance HFDC-4202 para sus

cables  Energex  Extra.  Estamos
entusiasmados con el lanzamiento de
este nuevo producto,” dijo Kim Ann
Mink, presidente de Dow Elastomers,
Electrical and Telecommunications.
“Nuestra  colaboracién  pone de
manifiesto el compromiso que hemos
contraido en la busqueda de continuas
innovaciones, mediante nuestra
alianza “Dow Inside” para ofrecer
mayor fiabilidad en las soluciones de
distribucion energética.”

Energex Extra con aislamiento Dow
Endurance HFDC-4202 ofrecera también
mejores propiedades de extrusion vy
pelado.

Nexans - Francia
Website: www.nexans.com
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Cinta fotovoltaica: panoramica
de especificaciones de
producto y comparacion de
procesos de produccion

Por Igor Rogelj, Peter Ziger y Primoz Eiselt, Plasmait GmbH, Lebring, Austria

Resumen

La cinta fotovoltaica es un componente
esencial de los paneles solares conven-
cionales, utilizado para conectar las células
solares entre siy a la caja de conexiones.

La cinta fotovoltaica es una cinta de
cobre estafado de entre 1-6mm de
ancho y 0,08-0,5mm de espesor con un
recubrimiento de aleacién de soldadura
de 10-30 micrones de espesor. La calidad
de la cinta fotovoltaica y su soldadura a las
células solares es esencial para asegurar la
eficiencia y la durabilidad del panel.

Este articulo analiza la dindmica del
mercado de fabricacion de cinta foto-
voltaica y describe en lineas generales las
especificaciones de producto requeridas
normalmente por los fabricantes de
paneles.

Estas incluyen propiedades como la
composiciéon del material, la gama de
dimensiones, la planaridad, el espesor
del recubrimiento de soldadura, las
caracteristicas mecanicas y demas. El
proceso de estalado convencional
es comparado con el nuevo proceso
de estanado asistido por plasma sin
productos quimicos, ampliamente
adoptado en Occidente y cada vez mas
en Asia también. Los dos procesos de
producciéon son comparados en términos
de rendimiento, productividad, eficiencia,
control de proceso e impacto ambiental.

Cinta fotovoltaica

La cinta fotovoltaica es un conductor de
cobre estaflado por inmersién en bafno
caliente, utilizado en los paneles solares
fotovoltaicos. Hay dos tipos de cinta
fotovoltaica: la cinta de interconexion
o de soldadura de células y la barra

www.read-eurowire.com
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A Figura 1: Cinta de interconexién producida en la linea de estafiado PlasmaPREPLATE y enrollada en la bobina
como producto acabado listo para la interconexion de células (stringing)

colectora fotovoltaica, ambas necesarias
en una célula solar de silicio convencional.
Normalmente, los paneles de Idmina
delgada solo requieren la barra colectora.

La cinta de interconexién es soldada
directamente en el cristal de silicio para
interconectar las células solares del panel
solar. La cinta de interconexién conduce
la corriente generada en las células solares
hasta la barra colectora fotovoltaica.

La barra colectora fotovoltaica es un
conductor de cobre estafnado por
inmersion en bano caliente, instalado
alrededor del perimetro de los paneles
solares. La barra colectora fotovoltaica
conecta las cintas de interconexién a la
caja de conexiones.

Dinamica del mercado
de la cinta fotovoltaica

La fabricacién de cinta fotovoltaica es
un sector dinamico y fragmentado de la
industria fotovoltaica. Existen muchos
tipos distintos de paneles y células solares
que requieren tipos distintos de cintas
fotovoltaicas. Los disefios de paneles y
células solares cambian constantemente
siguiendo los rapidos desarrollos de la
industria fotovoltaica. Esto supone la
continua evolucion de las especificaciones
para cintas fotovoltaicas. Los provee-
dores de cinta fotovoltaica estan bajo
constante presion econdémica debido a
la rdpida caida de precios de los paneles
solares.
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A Figura 2: Panel solar con cintas de interconexion
soldadas en la células y la barra colectora alrededor
del panel

La cinta fotovoltaica es un componente
clave del panel solar y un factor
importante que determina la eficienciay la
durabilidad de los paneles.

La alta eficiencia y durabilidad del panel
solar se puede lograr solamente con
una cinta fotovoltaica de buena calidad
instalada correctamente en el panel solar.
Una cinta fotovoltaica de buena calidad
también puede mejorar la eficiencia de
produccién del panel y, por consiguiente,
reducir la cantidad de desechos.

Para asegurar la alta productividad del
proceso de interconexion de células
fotovoltaicas (stringing), es necesario
usar una cinta de buena calidad, derecha,
blanda y bien soldada. Durante el proceso
de soldadura e interconexién de las células
se debe colocar cuidadosamente la cinta
fotovoltaica. Una cinta de interconexién
de buena calidad reducird los tiempos
muertos de la soldadora de células
fotovoltaicas (stringer) y la cantidad de
desechos. Las soldadoras de alta velocidad
actuales requieren cintas con propiedades
cada vez mas estrictas.

Las tres tendencias clave de |las
especificaciones para cinta fotovoltaica
incluyen:

- Tolerancias cada vez mds estrechas
en lo que se refiere a espesor de la
aleacion de soldadura y a planaridad
de la cinta, requeridas por soldadoras
de alto rendimiento completamente
automatizadas de nueva generacién

- Limites de elasticidad de la cinta mas
bajos (Rp0,2%) necesarios para células
solares cada vez mas delgadas

« Nuevos disefios de paneles que
utilizan tres cintas de interconexién
por célula en lugar de dos debido a la
creciente demanda de cintas cada vez
mas pequefas (mds estrechas y mas
espesas). A su vez, esto determina el
aumento de capacidad de las lineas
de estanado de precision para cintas
de interconexion de dimensiones
reducidas
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Especificacionesy
requisitos de la
cinta fotovoltaica

El conductor o material base de la
cinta fotovoltaica es cobre de alta
conductividad y pureza. Normalmente,
el cobre que se usa para las cintas
fotovoltaicas es cobre ETP, “DIP Form” o
cobre sin oxigeno (OFC: CD-110, CD-101,
CD-102).

El alambre de cobre es laminado en un
equipo de laminacién para producir cintas
de cobre que luego se estafan/sueldan en
una linea de estafado para producir cinta
fotovoltaica.

Algunos productores usan un proceso
alternativo de corte de tiras de cobre
para producir cintas de cobre que,
generalmente, son de baja calidad.

La gama de dimensiones de cintas de

cobre desnudas (material de partida de la

linea de estafiado) es la siguiente:

« Barras colectoras fotovoltaicas: ancho
[3-6mm] x espesor [0,2-0,5mm]

«  Cinta de interconexion: ancho [1-3mm]
x espesor [0,08-0,2mm]

Las tolerancias para la cinta de cobre
varian entre los productores. Dependen
principalmente del tipo de equipos de
laminacién usados, la calidad del material
de partida y los conocimientos técnicos
del fabricante. Las tolerancias tipicas para
productores con buenas capacidades de
laminacién son:

+ Tolerancia de ancho: £8-+15 micrones
« Tolerancia de espesor: +8-+13

micrones

Las propiedades mecénicas de la cinta

fotovoltaica que normalmente requieren

los fabricantes de paneles son:

» Resistencia a la traccién: <250MPa

«  Alargamiento: >20%

« Alabeo: <0,5% [5mm en una muestra
de 1Tm de longitud]

« Limite de elasticidad (Rp0,2%)

+  Duro/semiduro >120MPa

- Blando <80MPa

«  Extra blando <65MPa

La planaridad de la cinta fotovoltaica,
conocida también como alabeo, se mide
en términos de milimetros de desviacion
de una linea recta en una muestra de un

metro de longitud. El nivel maximo de
alabeo es determinado por el proceso de
interconexion de células y normalmente
estd en un rango de entre 8 y <5mm/
metro.

La composiciéon de las aleaciones de
soldadura que se usan en una cinta
fotovoltaica puede variar. Esta depende
de la técnica de interconexién/soldadura
usada por el fabricante de paneles y por
las normas locales en materia de salud y
seguridad relacionadas con la fabricacion
de paneles.

Las composiciones de las aleaciones

de soldadura convencionales son las

siguientes:

«  Aleacion de soldadura sin plomo:
Sn 100

« Aleacidon de soldadura con plomo:
SnPb 60/40

« Aleacion de soldadura con plata:
SnAg 96.5/3.5; SnAgCu 96.5/3.0/0.5

« Aleacion de soldadura con plomo vy
plata: SnPbAg 62/36/2

«  Aleacion de soldadura a baja
temperatura:  BiSn  57/43; BiSnAg
57,7/42/0,3

El espesor del recubrimiento de soldadura
varia de 10 a 40 micrones con tolerancias
de entre £10% y +30%. El espesor del
recubrimiento de soldadura mas comun es
20 micrones +4 micrones.

Hay tres técnicas para medir el espesor del

recubrimiento de soldadura:

- Rayos X: medicion fuera de linea para
medir el espesor de un lado

+  Micrometro manual: mediciéon fuera
de linea para medir el espesor total de
dos lados del recubrimiento

« Laser: medicion en linea que se puede
integrar en la linea de estafiado para
medir el espesor total de dos lados del
recubrimiento durante la produccién
de cintas fotovoltaicas

La cinta fotovoltaica se inspecciona
también  visualmente o con un
microscopio para examinar la calidad del
recubrimiento, que no deberia presentar
defectos como manchas, desechos,
rebabas, mellas, decoloraciéon, cobre
desnudo visible a través del recubrimiento
de soldadura, agujeros pequefos y otros
tipos de defectos mecanicos.

La mayoria de las especificaciones y
técnicas de medicidon correspondientes

¥V Figura 3: Seccion transversal de una cinta de cobre estafiada por inmersién en bario caliente convencional
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citadas son especificadas en las normas

para cintas fotovoltaicas de agosto de

2011, disponibles en la pagina web www.

semi.org. Estas incluyen:

- SEMI PV18-0811: guia para especificar
una cinta de interconexién fotovoltaica

- SEMI PV19-0811: guia para probar
las caracteristicas de una cinta de
interconexion fotovoltaica

Los productos de cinta fotovoltaica
acabados son dispuestos en bobinas/
carretes o discos/bobinas planas. Las
bobinas mas comunes que se usan para
la cinta fotovoltaica en Europa son las DIN
K125, K160, K200 y K250, mientras que en
Asia se usan también las P4y P10.

Parametros criticos
de calidad para
la cinta fotovoltaica

Las especificaciones para cinta fotovoltaica
citadas son importantes relativamente.
El tipo de cobre y su pureza determinan
la conductividad del material y el nivel
maximo de suavidad que se pueden
alcanzar en la cinta. La composicion
de la aleaciéon de soldadura, el espesor
y la composicién del recubrimiento
influencian la calidad de la soldadura y la
durabilidad del panel.

Es importante tener un valor de
alargamiento alto en la cinta fotovoltaica
para evitar la rotura de la soldadura
entre la barra colectora y la cinta de
interconexioén, lo que puede ocurrir a
causa de estiramientos o tensiones por
oscilaciones de temperatura durante el
funcionamiento del panel.

Las fluctuaciones de temperatura con-
tinuas diarias, a veces extremas, durante
el funcionamiento del panel solar ponen
las juntas de soldadura a prueba durante
la vida util del panel que es por término
medio de 25 afos.

Los dos pardmetros criticos para la
mayoria de los fabricantes de cinta
fotovoltaica son el alabeo y el limite de
elasticidad. A muchos fabricantes de cinta
fotovoltaica les resulta dificil conseguir
una cinta muy blanda y al mismo tiempo
rectilinea.

Conseguir una cinta suficientemente
blanda con valores de alabeo bajos puede
ser determinante para adjudicarse o
perder un contrato de suministro.

Por consiguiente, los fabricantes tienen
que mejorar continuamente sus técnicas
de laminacién, recocido, estafado
y manejo del material para cumplir
especificaciones de productos cada vez
mas exigentes.
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Pardmetros criticos: limite de elasticidad
El coeficiente de dilatacion térmica
del cobre es diferente del coeficiente
de dilatacion térmica del silicio. La
cinta de interconexiéon es soldada en
la célula de silicio a temperaturas de
aproximadamente 200°C. El enfriamiento
posterior a la soldadura hace que el
material se combe. Esto puede llevar a la
rotura de los cristales de silicio. Las cintas
de interconexidn con limites de elasticidad
bajos reducen la tension en las células
de silicio después de su soldadura y, por
consiguiente, la cantidad de desechos.

El uso de células solares cada vez mas
delgadas determina la demanda de cintas
con limites de elasticidad cada vez mas
bajos (Rp0,2%). Tan sélo hace unos afos,
se usaban células solares de 300 micrones
de espesor. Dichas células pueden
soportar la tensién de cintas con limite
de elasticidad <120MPa. En el dia de hoy,
es normal encontrar células de 160-180
micrones de espesor y, por consiguiente,

es normal encontrar cintas con limite
elastico <70MPa-<80MPa.
Es probable que el espesor medio

de las células continde reduciéndose
presionando mds a los fabricantes de
cintas para que bajen también el limite de
elasticidad por debajo de 65MPa.

Para reducir el limite de elasticidad de la

cinta fotovoltaica los fabricantes deberian

considerar los factores siguientes:

« seleccionar material de cobre de
partida apropiado

+ seleccionar técnicas de laminaciéon y
recocido correctas

- asegurar el manejo de la cinta blanda
con precision mediante el sistema de
transporte de la linea de estafiado

+ asegurar un buen desenrollado y un
enrollado de precision en el enrollador
de la linea de estanado

Los fabricantes de paneles que quieren
reducir la tension en la célula después
del proceso de interconexiéon deberian
examinar el sistema de desenrollado de
su soldadora de células para evitar el
endurecimiento y el alabeo de la cinta
durante el desenrollado.

Algunos fabricantes de paneles han
adoptado un tipo de panel alternativo con
tres o incluso cuatro cintas mas pequefas
por célula (en lugar de dos), lo que reduce
ulteriormente la tensién en las células
después del proceso de interconexion.

Pardmetro critico: alabeo

Para asegurar la instalacion recta de la
cinta durante el proceso de interconexion
es importante tener valores de alabeo
bajos.

La producciéon de paneles solares se ha
convertido en un proceso completamente
automatizado con velocidades de
conexion de células en aumento. Las
soldadoras de células fotovoltaicas
de alto rendimiento completamente
automatizadas pueden tener tiempos
muertos innecesarios debidos a un alabeo
excesivo de la cinta de interconexion
ocurrido durante su procesado. La cinta
con un alabeo excesivo puede incluso ser
la causa de juntas de soldadura débiles
o de un aumento de la cantidad de
desechos en la soldadora. Actualmente, se
intenta obtener un alabeo <5mm/metro.
La tendencia es intentar obtener valores
de alabeo muy estrictos que requieren
controles detallados del proceso de
produccién de la cinta fotovoltaica y del
desenrollado en la soldadora durante la
fabricacién del panel.

Para reducir al minimo el alabeo, los
fabricantes de cinta fotovoltaica deben
considerar los factores de mejora
siguientes:

V¥V Figura 4: Fases de produccion en el proceso de estanado convencional y PlasmaPREPLATE para la produccion de

cinta fotovoltaica

Proceso convencional de estafiado por inmersion en baio caliente
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et/ dente | [caliente

PlasmaPREPLATE en el proceso de estafiado por inmersion en bafo caliente

FASE 3: ( Desen- Lami- Enrol-
rollado nacion lado
FASE 4: PlasmaPREPLATE:""
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sion en |/ Enrol-
barno lado
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«  Precision del enrollado de los estratos
en el enrollador, lo que requiere una
mecdnica de precisién y un control del
proceso de alta precision

« Calidad uniforme de la cinta, en
particular baja tolerancia del espesor
del recubrimiento

« Seleccién de bobinas de dimensiones
adecuadas

Los fabricantes conocen muy bien el
alabeo minimo que pueden conseguir en
los bordes de la bobina, donde la cinta
cambia de direccion para formar distintos
estratos.

El alabeo minimo posible en las bobinas
depende de la dimensién de la cinta y del
didmetro del tambor de la bobina.

Sin embargo, los fabricantes de paneles o
los mismos proveedores de soldadoras de
células fotovoltaicas pueden considerar
la posibilidad de mejorar el sistema de
desenrollado de la soldadora para mejorar
la formacién de estratos de cinta antes de
la soldadura.

El aumento de dimensiones de la bobina
también puede ayudar a reducir el alabeo
que se forma en los bordes de la bobina.

Produccion de cinta
fotovoltaica: el estanado
PlasmaPREPLATE
respecto al estafinado
convencional

Normalmente, el estafiado de alambre de
cobre se realiza sumergiendo el alambre
en un bano de estafio (o aleacion de
soldadura) fundido, a lo que sigue un ciclo
de limpieza y enfriamiento del alambre
recubierto en una torre de enfriamiento
en vertical. El enlace intermetalico puede
realizarse solamente si la superficie del
alambre esta limpia y bien activada.

Normalmente, siempre se ha usado el
método de limpieza acida o decapado
para limpiar la superficie del alambre
antes de la activaciéon de la superficie,
que se obtiene aplicando fundente. La
aplicacion de fundente es un proceso
sucio y perjudicial para el medioambiente
que puede ser peligroso también para los
operadores.

Figura 4 de abajo compara las fases del
proceso de estafiado convencional por

inmersién en baino caliente con las fases
del proceso de estanado con el sistema
PlasmaPREPLATE.

Con el proceso PlasmaPREPLATE se
pueden realizar el recocido, la limpieza y
la activacion de la superficie de la cinta
de cobre antes de sumergirla en el bafo
de estafo para permitir la adhesién del
estafo sin tener que aplicar fundente.

El estafado sin fundente acelera la
formacién del estrato intermetalico, que
a su vez permite obtener una velocidad
de estafado considerablemente mdas alta
respecto a la velocidad de estafiado del
proceso convencional.

El proceso PlasmaPREPLATE puede ser
regulado para recocer la cinta de cobre y
obtener el grado de blandura deseado.

Se puede obtener la  completa
recristalizacién con limites de elasticidad
de hasta 50MPa y tamano reducido del
granulo. El recocido en linea con estafado
limita el manejo del material blando.

Una tension y deformacion mecdnica
menores limitan el aumento del limite de
elasticidad y de alabeo en el enrollador

V¥ Tabla 1: Pardmetros de produccion tipicos para el estariado convencional y PlasmaPREPLATE en la produccién de cinta fotovoltaica

Tipo de proceso

Velocidad de produccion
Numero de lineas/produccion
Tipo de recocido

Preparacion de la
superficie para el estafiado

Costes de produccion

Continuidad de produccion

Cantidad de desechos

Desperdicios de soldadura

Control de la produccion

Inversion de capital

Superficie ocupada por la
linea de produccion
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Estanado convencional
Proceso de estanado multilinea
con preparacion de la superficie usando
productos quimicos en himedo

5-60m/min, segun la suavidad de la cinta
4-25, segun la calidad, suavidad de la cinta

horno/resistivo/induccién (fuera de linea)
Acido, lavado, tratamiento con fundente
antes del estanado
Costoso y peligroso para el operador

Alto — mano de obra, productos quimicos, energia

Cambios mas frecuentes — bobinas de 50kg

Alto - procesos en himedo muy dificiles
de controlar la experiencia y habilidad del
operador son fundamentales

Alto - contaminacién del bano de estaino
con el fundente

PLC limitado con asistencia manual - complejo
produccién multilinea/referencia linea a linea

Bajo

Grande

PlasmaPREPLATE

Estafnado a alta velocidad en una sola linea
Tratamiento de superficie seca sin
tratamiento con fundente

150m/min - cinta extra blanda
1 - cinta de alta calidad extra blanda

Plasma (en linea con el estariado)
Tratamiento con plasma,
en seco sin agentes quimicos
Costes bajos y facil de usar para el operador

Bajo

Cambios menos frecuentes — bobinas de 500kg

Control de calidad en linea basado en PLC

Bajo - produccion sin fundentes
Produccién controlada completamente
con PLC —en linea
Control de calidad y sistema de alarma con PLC

Alto

Compacto
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A Figura 5: Linea de estanado PlasmaPREPLATE para
la produccion de cinta fotovoltaica

A Figura 6: Interfaz HMI con pantalla tdctil, fdcil de
usar en la linea de estanado PlasmaPREPLATE

de la linea de laminacion y en el
desenrollador de la linea de estafado. Es
importante considerar que en caso de
cinta extra blanda el manejo debe ser
efectuado con precision y el enrollado con
gran cuidado.

Un sistema de transporte de precision
para el manejo de la cinta extra blanda
puede ser una inversion costosa pero
necesaria en las lineas de estafado. Las
lineas de estainado mas veloces pueden,
por lo tanto, reducir la inversién de capital
en sistemas de transporte por unidad de
produccion.

Las lineas de estafiado convencionales
requieren limpieza con 4cido, lavado
y tratamiento con fundente antes del
estafado. Estos procesos en himedo no
s6lo son problematicos desde el punto de
vista medio ambiental, sino que también
son peligrosos y desagradables para el
operador. La contaminacién del bafio de
estano con fundentes representa un coste
elevado por desperdicio de la aleacion de
soldadura. El uso de procesos en humedo
supone otro parametro de produccién
que se debe controlar con atencién. La
fabricacion de productos de precisién
costosos con tolerancias estrechas como
una cinta de interconexién requiere un
control estricto de las condiciones de
produccién para evitar desperdicios
excesivos. A menudo esto es dificil de
conseguir, cuando se usan procesos en
himedo.

La diferencia entre los dos procesos
se puede apreciar en las diferencias
relacionadas con la eficiencia de
produccién y con la calidad del producto
acabado. A pesar de haber realizado una
inversién de capital mas alta, el proceso
de estanado PlasmaPREPLATE ofrece
muchas ventajas que aportan ahorros
considerables a largo plazo:

«  Velocidades de produccién de hasta
150m/min respecto a los 5-60m/min
de un proceso convencional, lo que
significa necesitar menos lineas de
estaflado, maquinas mas pequefas y
menos mano de obra
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- Estabilidad del proceso, tiempos de
funcionamiento productivo aumen-
tados y cambios de bobina menos
frecuentes, lo que implica menor
manejo de material y menor ndmero
de operadores requeridos en la linea
de estafiado PlasmaPREPLATE

- La preparacion de la superficie seca
con plasma, que permite eliminar las
operaciones de limpieza con acido,
lavado, secado y adicién de fundentes,
la eliminacién de los desperdicios y
el tratamiento con agua tipicos del
proceso convencional

» Menos desperdicios de estafio gracias
a la produccién sin fundentes

«  Cambio rapido de productos distintos
y especificaciones

« Costes de produccion inferiores en
términos de potencia, mano de obra,
coste de productos quimicos, asi como
de manejo y mantenimiento

«  Control de calidad en linea del proceso
de estanado PlasmaPREPLATE, lo que
permite obtener calidad de producto
uniforme y menos desperdicios y
devoluciones

Los parametros de produccién clave del
estanado convencional son comparados
con los parametros de produccion del
estafiado PlasmaPREPLATE en la Tabla 1.

Ademas de la eficiencia de produccién,

el proceso por plasma ofrece también

muchas ventajas de calidad de produccién
respecto al proceso de estafado

convencional. La calidad superior y

uniforme del producto se refleja en:

« Alambre extra blando con limite
elastico de hasta 60MPa en la bobina 'y
alargamiento de mas del 30%

+ Recubrimiento liso, uniforme 'y
brillante con tolerancia de espesor
mas estrecha

. Estanado seco, sin fundentes 'y
productos quimicos que simplifica
el control del proceso y ofrece una
calidad del producto mas uniforme

- Sistema laser en linea para medir el
espesor del recubrimiento que permite
tener una linea de plasma a alta
velocidad

«  Control de calidad del producto en
linea mediante ordenador con base
de datos de las alarmas y de los
defectos superficiales que simplifica
las actividades de control de calidad

+ Base de datos de recetas de
produccién asistida por ordenador,
que representa una herramienta
esencial para el operador y para el
gerente de producto y forma parte
integrante de la gestién del know-how
de produccién

Son la estabilidad del proceso
PlasmaPREPLATE, la uniformidad de la
calidad del producto, los bajos costes
de funcionamiento y los bajos porcentajes
de desperdicios y desechos de estafo
los que se han ganado la confianza
de muchos fabricantes de cinta foto-
voltaica desde 2007, cuando el proceso
de estafado  PlasmaPREPLATE  fue
presentado por primera vez a los
productores de cinta fotovoltaica. |

Plasmait GmbH
PhilipsstraBe 27/C3, 8403
Lebring

Osterreich
Tel: +43 3182 52 4751
Email: info@plasmait.com
Website: www.plasmait.com
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A SAMP - BM 800 G
The new BM 800 C is a high-performance and in- 10 2%

novative double-twist bunching machine. In-depth
tests carried out in real working conditions show a
decrease of energy costs by up to 35% compared - T . T . T >
to traditional machines.
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Website: www.tw-sc.com.tw Youtube: http://goo.gl/byedy

Email: tw.sc@msa.hinet.net

Tel:+886-4-7588533 Fax:+886-4-7588500
Address:No.217-1,Yu-Pu RD.,Yu-Pu Village,Hsienhsi,Changhua, Taiwan



